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BLRINMAEEERE - HHMEAER O SPET IRIC X 2 AT ICE S EBREHE
B89 25
AEERRIRELZEIC LMY EREOCHEIZEO S5 « &Ry
DORENEHET S LT, EREHEIEE CHD Z L5, HERMIZON
TR 4 FEEOERE - B - ]R5¢ - EAZRRICEREEZITo72, T2, BTN
MW TIE, B 5 FEEOHFMEICOWTHEEZTT- 7,
FERHEARICED 2FEVR - FEHLA Y K O KIRE B E O 2 PRI 24
BERBEHRO—DICERENH Y, HIE%L Maximised Survey-derived Daily
Intake (MSDI) {ECHHT HIIIEHET — ¥ NLETH D, SEEIL, HAD
BEHOFRHEA Y K O RRE R E O HEHAE (5 2 Fxi4) &, AR
(CENE S novgsh (BOK, ek, HE%) off HERERRICESE, ALHE
BHEAWIZ DWW T HAR AN T 2 HEREFREMSREL KT 2 & L b,
HARDOFRERERDBEEIT 12,

EHFHLEY D SPET {EIC K B EBIEHEEANA - FAO/WHO A A& S WINP FE 5K
ZB %y (JECFA) [ZHBWTIE, MSDI EAMTET D kL L TREDRLNFHICZE
T AN RICE DS < EEEHEE 715 (Single Portion Exposure Technique
(SPET) &) bOFHIND L 2T -oTE TR Y, BHARIZET D HICHT 7= JE 6
Rt 2 B & L CARMIE R T o 7o, AFEIL, EREOMF 2 E 2 ThHiE%
—ERCLET L, WEEE & 13 R 2RSS EME A WET 10 & BIZ-DW T SPET {£IC
£ 2 I EHEE I IE 2 S L 7=,
~—7 v b2y (MB) FRIC K DEFROBREREOKRG
HNEOFEE BT 2 FEHEREOFEREZ I ST 5720, MB U &
HERO— ABIREREI IOV THRE 21T o7, FAT—T LV RERE X4 MB
RERBHCEEINIEEFEROGHEREEL AT I v I~y RAX—Z(DHS) — &
2y~ N7T 7 4 —EESHT (GC/MS) IZX DL, 20 Ll Lo &L &
ICHEE — HEIEZ R L,
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AT L) TONWT, BBEME T T A~ IosotsririE (ICP-0ES) Z W T e #
(As) BLUEH (Pb) OEEDHTEIT -T2, As IR ZFL— FEMAI— U
v IR L TRIRZFR L P IZRIA— R Y v T~ b v 7 ARREEIT- T2,
ERIEITHO R AL, WML (WIEYE Ay FU DL (V). As OHIEER
IEZE Wz, BINEIGRER OFE R, As 1345 A T, #Mx &Rk T 820kl 1,
FRAEARINE T 92%LA EDRIRZR U, IERERINEITEEE L L TAHZ & Il S
e, Pb b — MY w VMBIZ LY | #lifiEEST R Y U A EBRE RS E T 80%LL I
DEIXEEZ R L, AIlEEE LTERATOD Z EPmR I, —J, NEREE
TUX As OEIEENFT T 110, B & 7220 WEEKESEE (V) O FICIE RG2S
MELEZ N,
BEMETNY OBBRRBREOK RICE T 2 REMSE

T AV T — A OISR ERIEOR BB X ONE R L& His L7oFEo—8 & L
T, WEAEFERENT U721 2154 FIC H B X % 78 B NMR ("H-gNMR) (2 35 < FA%F £ 1
% E (Relative Molar Sensitivity: RMS) Z W= 1-7 ANV F)L-D-7 ==L T
TV AF T AT (LDAP) BE NS - U L-3,6-T A4 F V-2-E T U
FEfE (DKP) 3 HTiE DRENLIZ DWW TIRET 21T o 7o, T ORER. EEME (T A LT
— )X D L, D-APM 3 L OVDKP D4 RMS 2B k720 . 25 D RMS D IE#E
PEIZET MR 2 V=B X v EiEs Tz, DEDORER LY, ARAL N E
72572 RMS ORI E # W5 2 & TT A2 T7 — A5 L, D-APM & OY DKP
EBNAREL 72V | T A/NNT — NEE O 3 FOWEXRWE ORNEHOE
FEME D B W AT IE DS ST S U7z,
B ENR &AW #E R OB RICET 25

Bl NMR I R TAHORRREAME UV E | NVMR TIE, @97 A7 b VT RiED
BIRNEEL 2D, AR TIIP T AT LAY —REWTHHY 7= /) aF ) —
v (DFZ) &5/ L, B ENMR (80 MHz) IZBITF 22— |m&ik (PHIE) KO
V—2 7 4T 47 (PFIE) OEBKBE LML LT-, mkgS NMR TIEmFiE
EHERES 2%LIN, H ENMR Tl 10%0AN TERMEERIEORE HARETH - 7=,
B ENMR THEME T LZER E LT, AW HkRO ©— 7 BT kiS5 L &\ D |
BN RNEECH -T2 ENBEFT BND, Flo, PFIEICEWTL, e —7
OFEEZERE L, LEISC COHEROHEZEEL T 4 v T 4 > T H2(TH 2
ED, EERBEMROTDICEEThHo T,

WroEs R
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B OHEFHC I E 2 IR T 5 720 Dy
HEOBRENEETHDLZ b, LT
DM EIT -T2,

1. BRBIHEEERE - FEHMEAE
B Ot SPET EIC K AFAEICE S BRE
HEFHZEA ¥ 20158
1) AEERHRELZEICLZRHEM
YR EOHEIZB b 585

TRERIMY (& S AEERA TR
EBLICETFT O TV AT 2o\ T
B ZEICERIE L TEORFR — B
i (ADI) 2fataiis Tk | 1TE
BRI OB AN—AN— HEREOMH
BRI TS, KFETIE, BE
winyo 1 BEHEREOEA Bry L
LC, Sf4EEDEE - A - I8 -
fEHZ S GICHE LT o7, — . BEAF
WD TIX, —EMEE &3 2 itk
DRV DOEH D s, TBEFEMY
IS B Y A S IS B (BEFRI)
KON T—fRIZRMm & LTIREICH ST
WHLHLDOTH- TR E LTSN
LB YA M ESE (BT
men) © 55, BREINYAEE TR
HENED BN TV D 5B SO H &
FREAMETHZEEHMNE L, 5F01 5
HEEE DR - BMADOREEZIT o712,
2) FEHEHRICE b 5 AL
— B EEHE A L & O E Rk —

JECFA (Z & 2 FBHEA W O 2w il
X, FE& ULTRE, B, BIED 32
DOIFERIZIESNTND, TNHOEER
HERO—DOThHLIEBRELFRNT 5121
FHET — 2 BB D, EEELE
BF LW (I0F1) 13 MEREAM o FE il
L LT JECFA ~E O #BEERT — ¥
RIS D L VWO HI T m—
AV BN S L, £ 2T
R 22 4F, SRR 27 FEITHIREE . AN 2
FOFHEREBAH Y, HARIZBT
% TR & S0 Lkt L7z,

SR, A2 4 (2020 ) 1 A
5 12 AICHARTHEH S =HEEHEEY
F ORI RO Bl d (Bfn 3 5%
i) S & RIRENC F2hE S 7= iEsh Ck
E, BN, PRk, 1> Rxrv 7, HE)
Ol EFERSRIC K-S x . SR HAFER
t&Y (BmFEHMEEH EIET) 12O
THAR L WEIMT I 5 0 B IR A
REZEET S L EHIC, BARORAER
ROEBEREITHOZEEAME LT,

3) FEMLAW D SPET EIC k2 EBRE
e BB

BRI OB S D &L HE -
BT 22 Lid. ZORM D40
RICBWTIHFICEETHY . ZOHE
TR IIRk & I 5 ER S D, FEMEEWY
(B L CTIEEk, FEREHEICE S
Maximized Daily
Intake (MSDI){EASH B 4T & 72, MSDI
I, FERE A EICESHEBRED
BHGETHY, ZOFRNILRLN
HBICVELOHVORRWE D 72
G ZOFETITE/NHEE IS 72 D TREME
DR SNTE R, ZOMEZHEHET S

Survey—derived



728, FAO/WHO A& R SMIRINEMEE
8% (Joint FAO/WHO Expert Committee
JECFA) TILUT4E,

Portion Exposure

on Food Additives :
Single Technique

(SPET) iEEWIHIH LWHIEBEMA L,
MSDI ¥EEBFR L CT—% &2k 5 X9
272> CT&TW5H, SPET IEid, &bl
A SNT=FROTME L 2O 5 OB
BEEOMENOEROBRELHET D5
BETH Y | MSDI LD FEAmRE R A fise T 5
ZENHIFEEND,

AWFFETIX. FEMEEY D SPET {£IZ
XA EBMEHEMIE 21772 9 72D JECFA
IZB W CHEEHE AW OB EREOHEE 7k
ELTHERDBEH STV 5 MSDI 4
EMET AR THZICERA I
SPET {RIZOWTHEF L HEETIEE LT
DRYBMEEBRTDHEEHIT, FEHMLE
Y OB EHEEIZBE L THlilc e A2 15
HZERAMET D,

AL, EEEORH ERE X TH
HIHEO—H a2 WET L, FEEEOXIS L
X872 5 FEMEA W O SPET LI X 5%
BMEMHELZEMETHEE2HNE Lo,

2. v—% vy X Fv b (MB) FR
I X 2 TR OEREREORE

FEEIZHE L TV A E ST OEFE D
GAHEND RN — BB E A
TH1D, BxIITA7a~ 7T 74
—E &M (GC/MS) Z W TR M OF
BtoGH &E 58 L, — BEREOHEE
A TE, ZOHHHEE, HEOS
Hraf &I A e AL TH 203, Ml
BEOHFMEFEORLF DS O 5H I
L < OMTEORLE LANLEIZ /25T

Wiz,

HHFE, FATFTIv T~y RAN—2R
(DHS) Z GC/MS LMiABLELZ LT, &
S EN DI EDLA Y % S B - £
FEN DRI /T T D ST IEDS B IS S 4L,
TR L OSSN TS, 2
DoIHEZ, BAIZEEND —HEE D
ricvahe&Exo6nbd, £2C, i@ T
HEMTNOOFROBRELY O L
% 7= 8 DHS-GC/MS sy #riEZ W T MB 7
KIZB T 5 FE O — BB REHEG 2 Bt
L7z, ARHAEMIED 34EH TH D AFEE T
FAT =T NVRERCEH LIAEZIT-
77

3. ICP # AW HRABRIEIZEAT 20

78

%10 WU SN2 E Rk o i
MM 4 50 B (IERREE T N U U A e D
N A REES D U A fiE~ TR
U L) EZXFGAT, B 5E (As) 3B L TUR (Pb)
OB ERER 21T\ 8T 5t O i
b 3k Uiz, As IXINEESEAS » N U 7 A
(Y) ¥BEE 0.01 pg/mL. FEHEEE 0.02
mg/mL THHREAIEL H D & 90%LL
FORERERE LN, —J7, PbITED
G HREIENMED > 72 (3T~T1%),
ZOREREEE X, AFETFL— MNE
HAH—RU v EBREDETAs & Pb
Z [RIREIZ 4T 92 HIEORE 21T 5 72,

4. BMININYOBRFERBIEDHRRIC
B9 5 A
BRRIMAEE BT LT AV T
— ADERIE T, BALEREENHE
INTWDA, EREOEMEDR L,



FE BRI SE OB & . HPLC 3 E~DZ
EABFESN TS, FEREIX, KER
f S AE (FCC) 12 TRENTWD HikE
ZEIC, HPLCIZ L DT AT — 4
L=7 A2V TF)v-D-T = =)V T T = A
FNE AT V(L D-AP) B L5 -
V=3, 6=V A XV -2- T U R
(DKP) D[FIIREiE B3 ATRE 72 3 T (1242
15) WL UTc, AFEIE BEEOS
572 5 B B N AT ERIR DB
FEE WM L2 BAIZ, 'HEZIZ X2 E & MR
("H-gNMR) (Z 255 < FH%FE L REFE
(Relative Molar Sensitivity : RMS) %
W= Wik OESLIZES T D et 217 -
720

5. H ENMR AW HRABR OB
[tz Sk PR 51 A

NMR (@ VVE B & EMERE S & R
IHTETH Y . BMIEIEINAEEDOHK
AREBRICHBEH SN TWS, LL., &k
5 NMR & E X EAMTH Y . IR~V 7 A
DT 72 EHERFE DD D70, EATF
BEZRREBIIR STV 5D, 7205 NNR
12 & %R & i C X B Mgk I ZBREN T
Hb, —J, WETIHE =2 A b THRIE~
Uo7 AELEE LV E E NMR 28 DR
FENEATEY . FFRE SRR ~D
ISR SN D, AWFZETIZ, V7 =
J a > —n (DFZ) =T Mbame L
THVW, B ENMR (80 MHz) (2125 E
—7malE (PHIE) KOE—2 7 4 v T
+ > 7k (PR R) OFE BNE I % ik L7
DFZ IV T AT LV A~—% 2 fliga, B
— 7 BIEHELTER VLT WD, ik
DIEDIEIC XL D AT S VIRNT CTlTEE

EKOZEENRNEETH D, £ 2T, PHIEK
WPFIEIC K0 BRI 25 L &S
NMR & D ELBRIZ X 0 A5 2 54 L 7=,

B. &

1. BRI AEEERET - FFRHERE
B O SPET ¥EIZ X AFAEICE S BRE
HEFHZBE T S50
1) AEERHAELZECLEZRLTM
YREBREDOHEICE D 55
-1 fEERNY)

AFEIT, FBERINY) (&AL
ITHLAL BIRE 1ICHB T 5T 580
W) \ZOWTHR 4 EEDAPE - A -
I8 - BEHZ M RICHE AT 72, 2D
TRERINY &5t 5 & U= FRA X 59
FERE OB 1 Bl UK 3 FR AT DAL,
AENXE 14 FOFEE 70D, S5 4
FEDBFE L LT, 7o — MAZEE O
2, TOEFEZHMB LT, AN -
FEAES ISR O & 5 %H 2 L <,
Ak c A VRS EITO, HEEHbE B
ERELEM L, ST, REEHT
(BN L7z 21 HE~OFRE I A, PIE
FERRBIEARE~DE « A —/LTOHH
HAE 9T AR 118 oA EIT 7=,
1)-2 BEfFdINY)

YRR R Sl R O ol k- W 54
13 HE O 1 [ LK, 38 I TH
. ARNIE 9O ROFEEE 2 5,

HESE . 7o — MK

FHE XTI - AF0 5 4 4 H 264 H
643 HETD 1HEMBLWNITHT 5
i A T 1 4R

TR RAEZE - B0 3 FEEICEME S
TR O RIZRI 2 FC, BRIy



DOHLE - B ADFHEMED & D% A <
xgE Uiz,

FA R RIINY)  [BEAFEIN 4 3 ) 12
N ST bad i E 357 S HEIFTNT
[—fZic/RfE LTHRRICt ST D
LDOThHoTIHRIMME LTHERA IS M
B (—EmEng) VAN O b,
%5 9 R ARSI 2 T8 3 TR B 8 TE
HDHENTWAHME, MAlcaFEe H>7-b
NTWDEHBEROZEOMD 53 B (&
# 410 S H)

RO R A

a) BiE - A ZITHo TWVDHDOD M4
b) #iE - # A D K]
o) B - WA OEE (MR AL G L
THDHEHDITHONTITHE L 75l
d) BEBEMNPF RSN TV RWG B
o TIXZ DOHE
e) Mk (BM/FERS) BT &, &
FAEOEE SR - A RIORE CIXBEFIIMN
PO B U A b RO BRI
fn AU A b & DI BE RTINS o A
BEOEREZET LI EEHME Lz,
UARRAFESNT 29 ENRE L, K
THREBRED LN TWD LONENL =
W, REEDSDBKRZ N, T b
DUWTHIE 70 & &R EEL IR ICFEA L
THEH oI LIOEELL,
2) FEMEARICE D B RENSE

— BN ML A Wl o [E B ik —

s A ML G O 24 (20204F) 1H
~12A O HEREOKE R ITM X, T0FI
PN FEHE U 7= (R 00 K (5] RN | PR
A v Rxy7, HEOMHERER R
FERL ., AARCWAAE - Hulik & o g
HAToTl, £, RAEMEEZMHEH LT

Maximized Survey—-Derived Intake (MSDI) V%
X v EIELEHEM L, (JECFA
“Working paper
for flavouring agents” (12/2000) E&.
OB EHCIEIC L D FE 2 A)
BHE (ug/ N/ H)

= [4FMf A & (kg) X10°(u g/kg) |

/HE A N A X X365 A}

HEEAND:

HA 1{%2,000 A X0.1=1,200 A
KE 34 3,000 5 A X0.1=3,300 A
R 4 {8 < 0. 1=4, 000 J7 A
IEFK 645 5,000 5 A X0. 1

(monograph) format

=6,500 75 A\
A KRR T 287,600 5 A X0.1
=2,760 T A\

tE 14 /8 X0.1=11& 4,000 5 A

(The World Bank Group, 2020)
AR

HA 90%, K[E 90%, KM 90%, rd
K T0%, A2 R T 80%, HE 60%
3) FEHMLAMD SPET i k2 EBHE
He BB

WEARRE SEhE L 7= R O R A B E 2 T
ARIOFRHERIZEIZEFEN L —HRLE L,
BB BIZEE SN D BHEHE G OFE
HERMZBIZ DWW TH I EEZ T 72,
AR RE
l. 22 A MFv4-Tmv N7/ —)b
AT 7Ty bUKR
FH T ==
4, 5= AFILF T — )L
2-sec—- 7 F)IL-3-A hF BTV
TF)N 2-ANT T N T a4 R — b
5= AFN=2-~T T AT
trans, trans—2,4-4 27 % ) —)L

O N & 1 A~ W DN



9. 5,6,7,8-7 F 7k FrXx/FH% U
10. 1-0F v-3-F—)L

Boni=T—% M5 SPET LI XV HE
EEMEZFHE L, ZOfE%E MSDI JEIC
AQUEC ISV AWl [ Rl el 3 el e

F7-. AEIFEERIZ N2 0 O KHEE &
mH LA B LA modified
Added Daily
Intake (mTAMDI) JEIZ X ZHEE LTV L
W L7,

Theoretical Maximum

2. MB FRIT L 2 BRI OBEREHFED
ReEt
DHS-GC/MS Il & £
DHS S:ft: 1T HEJE 60°C, KT A AT
v NI TIRE 10C, f Y=l v
a AT v N v IRE 250°C, 0
TERNT AT 7 —F 4 IRE 260°C,
Ao FaX—v g UEE 305 AR v
B R 20 3. RTA AT v IR
10 %y
GC/MS &14:: 7 & Stabilwax (30 m X
0.32 mm I.D. EJE 0.5 um), 7 AHiEE
40°C (8 43) —10°C/4y—250°C (6 43) I EA
HiEE 220C, 4 v ¥ —7 = — RiRJE
250°C., A A PRI 200°C, 1 A AMkik
EI.A A4 ALEJE 70 eV, HIET— FSIM,
HEEEE PAFILALT 4R n/z 62,
T U AINT 4 R m/z 146
FRBR A IR O 7

MBEEE (1AE1.0 g, 2~THRE0.2 ¢g)
Z 20 mL D~y RAR— AL T )VIZE
DEY, AT RU DAL g KOUK 2 mL
EMAEHIZx v v 7 TEELEZE, A
VT 7 A F =T T ORE
Z B < BHR L. DHS-GC/MS JHRABRYAIE &

L7,

3. ICP Z AW T-HARBRIEICE T S 0T
7%

HEWEIL, v (As) T 189. 042 nm,
g (Pb) ¢ 220.353 nm, A v b U w7 A (Y)
T 371.030 nm AEHEENR L, HJE
P IT 5 O 58 LT A o H N AR HE IR I
0.01 pg/mL & L7z, HEfiERT R U A
WAL O A, REEINT D N g~
TR BERGE L, WEFEORERRS R
25, As IXEUEHEFE 0. 02 mg/mL ThHi
FFRMOHLTCRIFICEREAETCHD Z &
Doyhoiz, —J5. Pblii~FU v 7 2D
WENKE S EEMED- 2720, F
U— MEM A — R Y v &% W TR LEE
LB~ b w7 ABREEE LTz, As
DOIHTIZIE, BB E KM L1 — R Y
DN S FEE YR L, Pb
OOHIZIE I — b v DICERFF S Lz ik
Oy & BEER CYAH L CRlBHE & L=, As I
SWTIE~ b v 7 ZDEEBEGHIET S
72D, [Fl—~ M) w7 2% HWTCEER
IMEzEpEESL A LT,

4. BEBEHMY OBERBIEOLRIZ
B4 5ot

RMS DFEHNIZ 372 - T, H-gNMR |2 &
D E BEICHE SV TR S 7 & E k)
GE K O EY)E O FEERIRIZ DWW
THPLC TH#T LTz, D%k, HoT=T
— HICEDEFR & @D A REREE
L. & OmEROME ok GlE T
G/ FAEYE) b LY E kT 5 M
EXIZRO RMS 2R M L7z, 5547 RS
O EREMEIZ SV TIE, L, D-APM & 7= (% DKP



OB RREOET VISR 2 L,
RMS % RN T2 43 Tk & 6 S O I E k1 52
B E B G & DR B AR
LB oh s EREL KT L L
(2 &0 R L 72,

5. B ENR %AW HEERBROBZ

[hl: e Y 5

AEHZIZ, BNy & LCtmd 5
DFZ (FA255~257) & T REEHE L & F V=,
DFZ ) 40 mg ZE 7 & b 1.0 mL (IR
L. NMR & % 56 L7z, 600 MHz (/=ifs
%) BLOV80 MHz (EL L) > NMR 3 E %
AV HIES M EsE— L7 (25° C.AQ 4.5
s. DI 60 s), bz AT hLiX
MestReNova THLER L PH{ETIIE—7 K
v 7 DE S &, PF {£TlX Lorentzian—
Gaussian B DWW I3 BEIZ & - TEMER
tERN L, ZRfEE LT, BERo
X 7/ HPLC T b vz B RE 2 v
77

(i B i~ D B )
ABFFRIE ARBRIRIZ 23030 D T 72 0,

C. HIERRKRVELE

1. BRI EEERE - FEHERE
Ot SPET I X AAEICE S BRE
HEFHZ RS S50

1) AEERHFAEZECLAERLEM
WEREOHE B A5

1)-1 f5ETINY)

WEAEFE DB FAE 21T o 7245 Je. 69 fhh
BIEE T2, S5 FERE LA 6 FE
DA FHHAE ST 489 1 RN EK I 435 1,
[FI R 89.0% TH - 7=,

Y SN HEES LT — X &2a s

o — X NS LEGHEITV. TRio&Eq
ERAAER LT,
501 BRSRMYAEN BRIy
e LA in W A D AR il I fAn b
52 BRIRMWAR LGSk
AR, BmET AR, R
-2 BEAFIRINY)

AR R R T 3414, I X 2621
([FX#76.8%), =D 5, Hlik - A
o VX212 (FIICxET 5 HhE#62.2%)
Tholz, ok, BREEZIT-TED,
AKBETEEBETH D,

2) HRHMEAEIZED 5B
— B LA M A Wl H o [E B H ik —

T2 AR (2020 ) xR E LN
BRAMEICBWNT, HARTIEL, 429 4
B (ERER 1,267t) . KENZME TS
¥ 1,002 f B (FEF: 918 dhH ., FEHL
Fh 284 fhH) THEHEAY 22, 664t (F
Bb . 6,836t, FELIAL ¢ 15,828t) , BRI
EEAEEY 1,206 B (B 1, 168
H. &FELIS 38 T H) CTHREMAZEITN
8,210t (FkF:7, 066t FEIS:: 1, 1441) |
e kI RE A 1,215 W (FE
1,125 fn B, FELIAL 090 S H) TR
&K 20, 203t (FEk: 4, 755t FHEHLL
Sk 1 15,448t) . A > KRR T7IIMERLE
¥ 972 fhH (BEL: 923 ShH . BRI
49 fh H) CREA &1L 5, 298t (FF} -
1, 440t, FEHLASL ¢ 3, 858t) , H[EILAE A
ft&w 1,148 s B (BFF: 1,115 & H.,
FRLISL 33 dmH) THREMZEITN
21, 085t (F#}: 5, 400t FEILIAL 1 15, 685t)
Thol, ZOMRENLT D ERMLER



beawE (GEO~OQ : ENTOEFRIE
BNOILAEY) THEAADNRLZ- T
2, EHENDFHE SN D HEEEBERER
100 g/ N/ BEBZ DERMLEMO SH
BERBLIEEZA, BARTIT 12.7%

(100 p g/ N/ HEL T 0B H A H
87.26% % 0 HH) &k bK< KEOK Y
STOEIEE 72 o7,

Fo. BOKEOHEKTIEER & LT
FRENTWD SO THARTIIMEBIEE
in B 3T 18 FHERHTE Y T2 L A &
ROV MBEBHMESE N 7T 5B H - 72,

T, WA TR, BARTIEEBHCIX R
W& (Flavo (u) rings with Modifying
Properties (LA FMPs L 3EC#H) . ——~
NTatE AT L——) IR INDE
BHEE R FAE L, 4. BN THRbDI
LHEEICIIRA R EEEE IS 2T,

FREAE D R 7 - ol &
mAEEHEE IR T 2 21T, RIEh En
TNOHE - M FFog3kic ks e 2
AMRKRENWEERDbN D, il LTRCKIZ
ERABATIEDLDEVOFERL D TH D
ALLYL ISOTHIOCYANATE D FH &3 H> -
7o ETAARTITIVDW S AEGHIOFR
OISR RinEEEE L TOREIFMHED
B\ METHYL SALICYLATE °F = U —4£D
BENZALDEHYDE 1%, >K[E TIIMg 428 <
HENR L N> T, BINTIZHAR, KE
WHANHTWREEOFTR L o 4
HYDROXY-2, 5-DIMETHYL-3 (24) ~FURANONE
MALTOL. ETHYL VANILLIN o> F A3 7>
Sle, Fla—b—aa7EHEHS
AL % CAFFEINE O I BNANL A & 2o T,

th g K & CAFFEINE O ff FH &ENEN 235 < |

EFE L LEETFRFERL TSI E

MOIRDOFELHNTEMN S LD GAMMA-
NONALACTONE. DIACETYL o> F & NE{7 A3
BT,
3) FEMLAW® SPET EIC kK 5 EBHRE
HeEWF A

TEEREZ T O, BLREToTZ,

SPET ¥, MSDI #:. mTAMDI %12 X 5 1l %
OMBOREERIEZFE B L, b
OHEEERLE % NOAEL (NOEL) + TTC & tb
WAaiTo7c ZA MUTSPETIETHED
T HEE R E R MSDI 5T S -
LV IiEEroTl, —MA) 12 mTAMDI £ D
fE LV SPET DIV MENIZH 5 &
SONTWDHA, ARG LIEITZ D
B RAN AL = RZNSY e W= 1AR NOR W oV g &
BnbobdHoT,

AEFAA L7 10 MEOHIZ, ADI 34
IR TE SNV T W AE Lo T2Te 8,
BWEIZHOWT D NOAEL Zfidk L7-,
NOAEL 23 OB 72 T2WEIZ- DU\ T
I% JECFA OFEEELZ SR L, HExbEw
D NOEL, & 5 W T TTC % gt ge & L=,

SPET L THE LN HEEBIEDEIX |
NOAEL (NOEL) @@ 1/200 %> % 1/100, 000
BETH o7, 7o, NOAEL 2SEO)M D
7R T2 OB L TTC DA L Y +01C
Ko 77,

SPET JEIZRMEBIOKY 25 ET 5
TeDIZBASNIZHFIETHY . SlEOFH
A TIE MSDI {E L W R&E R H#EEM & 72 o
Too 72120, FTEMERG L 72 o T2FF
{EEMOBEBROLNTWD Z b, 4
BREZRGE L TSR THTLL 2N
ERICHERIC2 D EITR B 7202, B
EHMEERDMETHD EEZ BT,

Fo. EOHIERREES T, BIE



HEZBEBMLAL L T L ——X A FITHT.

SOOI HOFEHE A WET LI Z LTk
D, BT IV —=Nanhod <o
2T, BEORBWREMELNED
DEZEZ LT,

2. B HRIC L 2FHOBRERED
B

B FRIZKDFA=—FT LV REED
HE—HEBIEE, YAF VALY 4 K
7230.02 mg/ N\/HTHY, VTV NLIR
N7 4 RV oRETH E &R R
WTHY 0 mg/ N/HEHTE S AT,
JECFA TlX, FEE LTHEHT HRY
IZBWTZRMEITREN W EB 2 b
HIEMBIAFNALANLT 4 K, VT
VY ANVT 4 RICEFAE— HERE (ADI)
IERRE STV, 18k B HE S
TWB ENOEEHEA O RIS
VN2 MSDT 35 & BN s A T s D IR
THMAFRUITKLHENO S, VATV
2T 4 ROHEE— FEREI RN &
DR ST,

3. ICP Z AW HMEHABRIE I T 54F
%

AR TIXH 10 B MBI A E &
ICRLH O MEREE 4 W B (B S N U ©
L, ALy AN IREETT Y U A B
i~ 72> h) ZXBIT, As OV Pb @
OB RER 258 U ¢, sEhRlER X
Ottt O 217 > 72, WEEED
FE R D As 1T T OFBHEEE 23 0. 02
mg/mL ToHIE, PEEHEZ H Wi
BT 90%LL E o BAF 2R RIEA G S
I 7= 0 AFEFE L As IZ2OWTITKIZ K
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DA RO I CHEIE AT RE &I L 7=, — 75,
PbiZ~= hU v 7 2ADEELHRIZIT. N
EHEEZ DT HEINENMEN -T2 &
MmH, v~ b v 7 ABREOTZDFL— b
BT — R v VERHWAZ L E LT,
1) JIE W R DOBERE & AR O ER
ICP-OES |2 X 2 WE T, As (189. 042
nm, 193. 759 nm) ¥ X T Pb (220. 353 nm,
261.418 nm) DHWE T, FEERIKIRE
0.02~1 pg/mL DHIH TRAFZREHM: (R
*>0.999) TR, PAEYE (Y : 371.030
nm) & OFFETRE LB b B AR Eif
DESNTE (R® > 0.99),
2) FEHE O R DRt

B et T Tl Pb 3% L— REAH S
— FU v PICRFFENIZ WD, R
LT X TC OB 2K CHEM L, FHEHK
& Uiz, ININEIGRER H OFEHEA IR & A
BRUTAK A VN B O 2 % fe/ NRIZ 4T
2T BRICHEAL T VS A TR MRS I
RN T AL oT pH BDIEFT 57~
D, TUE=TAKIZED pH & 6 FBREIC
gL, MEHRE LT,
3) ISHNENI R D it S
3)-1 WfiEE, FY oA

As OB ER T HE R B 5 TR 80~
83%., IEUEFRMIET 96~100%& BIfFTH
ST, —J. PhIZETOFIET60%H T
HY P O—ENRFL— FNEFHT— U
v V@il L7 FTRBME S R S LT,
-2 WAL T L

As, Pb & HITT R TOHHTIE TR
AT 2R (As K 92~116%. Pb: %9 83~94%)
Z A5 72 7T Pb (X EAE D [E1I R (K9 64%)
IZHARTEHE LLIEINT,
3)-3 KAV UL



As I ZT RTOWE « FIETI0%LL Lo
MUY #FEAZ R L, Pb b 80%LL E D[RR %
AL, 72720, BTS2 & A
B, BEUEICOOMED K 5 72,

3) -4 Wi~ 7 % T A

As 135 87~89%, Pb 1 94~101%D
FUNRZ R L, WTHb @O E 2 iR
SHTz. MEFEE DORER (Pb UK 72~
84%) LML TRELSKELL,

As [TAEAEIRANTE A 1 BRI & H
W5HZ LT, FEEETTHLLELT
90% LA EDRINEZG D Z LA HETH
572, —J7 Pb T DWW TIL, WEAEE K]
INEPNRETH-T=N, SFEEFFL—
FNEFED— Y v P EEALZZ T,
WAL N T N REBI U U A BilE~
720 LTI 2R BN ER O YE D
Wi, 272U, #HEiEEST U v AT
XA RIOFERTH Pb OFEUCRAEL | F
U— MNEHET— R Y v O~OREFIZERE
WD EEZ 2 bV,

4. BTN ORERBRIEDOLBIZ
B4 2 AEMSE

HEEME (7 AT — )15 5 L,

D-APM K T} DKP @ RMS Z BT 572,
H-gWR IZ X2 ERBICESWHWTHE S
7= - TE *F G B Je OV W) B OO R T
HRIZDOWT, AN AT A0 et HH g 3 Ha ot
SH7Z HPLC TH#r L7z, D%, 5o
o7 —HICHESEFUREIE D KRB E
TERR L. % OB O & o b (HIE %t
5/ FLHEW)E) & FEVEY RSk 2 HIE
KHDORMS ZHEH L7z, £7. FHRER
D E M2 FEAf L 7= & Z A, L, D-APM, DKP
K ONT A7V T — KD R ER O EHR
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1% 0.996~0.9999 & BA4FTH D Z & Mk
I, PESRYE Kk O EYE 2
T 3 HHTOREROME X O FHfEEH
HL7ZEZ A, L,D-APM I 1319, DKP (%
1555, 7 AL F — A% 1683 THhDH Z &
NEBA L, 22T, oz nso
T2 L0 EEYE (T AT — )
2T D MERTRYE D RS R L
7L Z A, L,D-APM X 0.83, DKP | 0.98
THDHZENRHLNE -T2, KIZ, 5
DAL RMS D IEMEMEZFEHM T 2729, 1,
D-APM Z & 0BT VIAIR A LY DKP %5
LETNVIWKBAZA 3y MO L,
HPLC IZff L, RMS VAKX OMERIED 1 DT
b HRERRME = ERAERE LTH
WA EREIC L VELN D TRl
R LTc, ZORES. RUS 15 & #xh ik
BHRIEICZ VSN EEMEIXIZIERE
THY ., RSDITMAT 4. 3% FEE S BT
Thol, LEORERIY . EEME K
CZENIZx T 5 RMS [XIEMETH D |
RMS JEIZ X D 7T AV T — A0 b 1, D-
APM K O DKP DAGHHE 72 E BN AT Re Tdd 5
ZEDBRHABMNE ST,

5. HENR AW HERBOBRRIC
B4 550

fiEHTICIL DFZ @ HE' W KON H3 v —2
W, @S MR (600 MHz) Tl
PH L « PRI & SRR 2%LAN T HEME
KboBHENARETH -T2, —FH. BHE
NMR (80 MHz) TIIt— 7 D&Y MNP
T, FEHAE (INTE) (X C& oz
25, PHIETIZREZE L 5.9%, PFETITK
K18 I%DERAENAE Uiz, PFIETIX, I
T BEt% o BAERR O v — 7 PHER I K



IRENELCTEY, ARITWE D FR
JEDOHAEMGIZI RS & &L T A HA—
B Lotz 2 ENEERE 18. 1%D—
WEEZ BN, 2T, YEEzEE
U CHMNT 21T > 12558, PREOERM
ZEIE PH 15 & [RIFEEE O £ 10% AN IZ B &
iz, L EX Y | PF L% L NMR (256
T HERICIE, HERE— 7 ON-EE 4 i)
ICHETHZENEHETHDH EREBIN
776

D. &

1. BRRINHAEEERE - HHERE
B Ot SPET HEIC K AAEICE S BRE

HEFHZ RS S HT5E

1) AEERFHFAEZZICLARLHEM
YR EOHEIZBE b 5 8%
ROTINY O ERERBFRFAEL LT L
TR EOHEICE D D58 TlX, PR
JESERE L7228 14 BHREWRIMS T > r —
NREOBMFAEZ Em L, 7=, BEF
WIS\ TS 9 BIBLFER I 7
r— NI A M L, SRR RS WA
7=

2) FEHE A EICE b %A

— B AFEEHMLA Y & O FE R ik —
FRHE G W e OV RIRTE BH B D24k

FEATIZ LR O — DITEBIEN H Y |

B % MSDI VECHHT DICITEH &
TEARNETHDH, SFEEIL, S 3
FEICENE L2 B RO R HEFEEMLEY L O
KRE R E O &R (BT 2 4xt
%) & RIS E G S s (oK,
R, PEZ%) o &AM RICE
D&, BRREEHEEMITOWVWTHAR L
SN I 2 L RE IR A, 45 & ik
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THELEBIZ, HARAOHERREDOELR %
iTolz, ZORER, HHENGIHEAEIN
HHEEBREIT A AN K LIEWETH -
776

3) FHRMEAM® SPET HEIC K 3BRE
FREAFZE

JECFA lZEB W TIE, MSDT &% flised 5
FHikE LTRIEDRMZEICE T 2
WA K D < EEEHE E 57 1 (SPET
BRSNS L 92> TETEHED,
A AR IS T 2 Lm0 7o R R &
B U CARIFIEZIT o T2, AFEIL,
WEAEFESEM L 7= AR R 2 & 2 THIk
Ze—EBGET U WEAREEE & 1T R 72 55T 10 44
HDOFEHEL A IS\ T SPET 2 L 5
BEEHEE & Ei L 7=, ARl OfE R T,
# U C SPET IETH LN HEEEERIT
MSDI £ THRONIEL D @mho 7o, —fi
1 12 mTAMDI DM X Y SPET EDOE I
BWMEIZH D EEDITWAH A, 4F
BONTAEIEED XS REmIEA LT
BNHOHEBITENEDH B ST,

2. MBHFRIZ L BFEROEBEBREFED
B

JIB RIS I T D FE OB RE D JEHE
EHOICT D7D, MBHRUC L 5 FE
DO—HEREFEICHOWTHREZIT- 7=,
FF T —F L RAFEHT DU T DHS-GC/MS
ZZHAWTHHT LT,
BRI DTF AT —T VRFEO—
HIEREIL, P AF AL T 4 KH30.02
mg/ N/HTHY, PTIVNLIALT 4 R
TN THORETHEREBRFARFETH Y
0 mg/ N/ EHEE ST, A RIFHAE RS
ELTEMBEFRIZ K 5 TF 4= —T LV RFR



OHEERIEIT., FEHMLEM OMEH &I
HASNWMSDIEIC L AHEERE LY &
1&11\%%,6&)0 f:o

3. ICP Z AW T-HARBRIEIZE T S 0T
7%

AT TIX, JIS SREHK TS X
ATLEL 21T DI S D Bikiz o
T ICP-0ES 12 X % t % (As) 3 X O (Pb)

DERBGITEDO R YA Bip 5 IR
4 ShB (HEAiEEF RV o A By
NN S RN 1L A SRV
EXRIHRE LT, 2D IXRSIRINY
ELTCHHEHENDMETH D, RIEE
DR ZBE 2 As T RIIZAKAIR
%, XL—FMEHEI—NY) v EELT
FWVEEHAD, PhiZHOWTIE~ MY v
JAREDTZS, FL— NEHI— R
TR L ECHRIKRERR L=, &
Eik L LT, As IdMaxH iR &R A, PEETE
15 (NEEHE TR Y,
B L OEYERNE, Pb IZH 6 B TE &
OWEEHELEZ W e, S aUBHT TS E
FI4 D As BEL NP ZFRMN L. FANEIY
ARBRIC L0 EEINER (n=3) ZROT,

RO, WmiES FY U AT
As DA I kf 152 SR 1L T 82. 6%,
HEIRNNET 96.5% & BAF CTH o723,
WZOWTIE A — Y v YoEiEic i@@
W2 0.01~0. 02 pg/mL #HXY D Pb 235%
FLTEY, B— Y v ~DOWESM
DiEEPRETH DL Z LR LN ER
ST, WAL AT T A TIE, As I2DOWWT
VA SRR R TA S L UMEHESRINTE T 90%
PLE DB MG S v, Pb Tl ia &
B M OYNEEHERE T 80% LA E D[R % &

@

HIE R = 371. 030 nm) |

13

RUTo, REEAY U LTI, As+Pb &%
WA IR AR A S K OMEHETR A I B W
T 90%LA L DA Z 7R L7223, Pb (2B
L C—# ik iz B\ TR W E B R S
N EIMEOm TEL>EBNRD b,
Wit~ 7 XU AT, As+Pb OETO
TERVET 90%LA B (As 136 88%LL 1)
DEULRDPG B AL, RAFRFR TH o 7,
ZNHDORERNG . BIEEIZI W TEIY
TPEDP -T2 P 2B L TiE, F L— ME
HH— R v I X DRTLER AR TH
0. FRICHEmEST Y U AZRS 3ME
BN T 80%LL EDRINEN G BTz,

B L T, oo i &5 T 82%LL 1
0)[]¢Y4&ﬁ>ﬁ%§>%bfi E0, BEERINET
I 92%L B & XY EWEIERER L, E
L LCTHEMARETH D 2 & DR
Nice —J7. PARHELE TId As DN
WO HETYH 110%8L & 72 5
NHY ., EHLEY ZNEEDE LT
i, EEENE L 725 ietEn R S
Nize ZDO7=80, As DOHTIZEB W TIX &L
V) Y0 72 NS UER T DR E NS O R
LEZ BN,

4. BEHRMYOBERBIEOLRIC
B4 5t

AWFGE T, 7 AL TF — A OB R
Bk OB R I KON W 2 B L7t
FEO—BRE LT, WEEEfENL LR ERE
Z 0 'H-gNMR (255 < RMS Z2 VW2 L
DHM%iUM@\Wﬁ@%ipOWT
REtL7c, ZORER. EfE/REMESIK O
IR B IS W THERL L 72 A M AR O i
X O AIEXTSWE O = /L EYE O
&) L0 EEWE (7 20T —0) I



K92 HEXTRE 2 FEDO RS 2B 5
MZ LTz, ZH6 O RMS OIEMEMNITET
VIR 72 VT RGEIC K 0 ERES v, 7
AT — B0 BIITE S RE 2 FED R
R OEIEEREREFREETHZ &
DA BMNE o T, RUFSETHENL L1259y
Mrigix, 7 22907 — A O RBRICE
B ERAM R TIEE L TOEHANPHIRES
b,

5. EENR ZHAWEHBERROBARIC
B4 550
AWFFECTlE, DFZ 2T ULAHE L
T. H_ENMR (80 MHz) 2812 PHEK
O PF EDEBEZMRGE LTz, S5
NMR (600 MHz) Ti&, PHEPFiEE H 1T,
WEHRIETH D INTIEE FSEORE GRZE
+ 2%LAN) CTHEMEEIL AR MNT S Z &N
T&/,—F. 5 ENRICTHEWN TS PHE-
PF O FIEIC L LM IZTRETH -
7oA, KEFEIL 600 MHz & EbilE LT D 4E
BLpn, BETE 100N TH -7,
CORBEKRTOERE LT, 600 MHz A
X7 RV TIESBEL T AR B RO
B — 2 78, 80 MHz ICB W\ TlIxtg ' —2
EEBICHR S TWEZ ENET NS,
F7-. PRIBIZBWTIE, gy —7
ONENE 2 [EE L2 WEA ., EREEN
10%% 2 %7 & S RIE & I3 TN -
FERERDAREMEN RIS N, T DK
I%, PR IEZHABRICE AT DERIC, f#
HrfEe LTHaiaata B4 535 ET
b5,
PLEDORER LV PHEKR O PF 351,
B ENRIZEWT S —EOE L 4 il
RCX DT TFIETHD Z ERHER I
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E. REaRE#R

2L
F. W%k
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1) Kurohara T, Tatebe C, Fujiwara Y,
Hioki F, Takada S, Tada A, Sugimoto
N: Ruhemann’ s purple monitoring by

UHPLC/MS/MS for ninhydrin test. Food
Hyg. Saf. Sci., 66, 12-18 (2025)

2. FRER

1) ZHFF, KHEAERTF, HEST,

B T, ORISR, ERSE, A
B AN T o« F BRI T A
OBIEABIEORKE. AARMEFETR
% 30 \lfe 2 - ATk E (2024.5) (R

50)

2) B TA, WIARALF, HELT, /D
A, & HEME, AREES, ik
WF, ZHEA, EARERH - BSR4
RY B =T L a3 — L O R VA R
Lo, BARRMEFEFS 5 30 [EiR
& - ke (2024.5) GRAD)

3) I T, S THe, BIRAE, A%
fof, AEAA, APRHETER, 2 BB,
EAER : RMiIrEHEO=E
U & BUGT & 2 a8 iR oD LR
AR5 30 SRS,
(2024.5) (HH0)

4) TR, BEEHET, SEHE, A
PR RS, 2 M3, R2ACER : SR-HPLC
FEeHOZEMER 1 5o 2-, 3-k
W 4RI NREB U RAIVR U BOE
BIEICET 2ME. AARARMEETRE



120 [RIFfiTakies, (2024, 11) (BHIHF)
5) APRHIER, SFRAET. KHEIEAF,
TR, ZHBCF. EARER, ~—7
v bRy P ERICK 2T &SRO
77 NUREBEO— B ERERE, F 61
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RGEEEERNENAEREE (ROREFFIEERE)
RN ORBRIE O BRET R OB BIZ -5 < REMHERIH T 7B
T 6 FEES M EREE

RAINNDEEERE - EEMEHAER O SPET BRI X HMEICE <
FEREHEFHCE T 505

WoEsEE ZH B ESERGR AN RSN ER

WHIEE

AEEBRIAEZ & LIRMININEREDOHEICE L D05 « £aiingy
DEEMERERT D LT, BREHEIEETHIZ 0L, RERMIZ O
THMAFEDOERE - fiA - IR5E - FHZIRIEREEZITo72, £7o. BEFIR
MW TIE, B 5 FEEOHFMREICOWTIHEEZIT- 72,

FEMEREIZBEDL 2FAENI - HEEHLA Y K ORI B E O &2 MEFAR I 2
FRHERO—DITEIENH VY . BHE % Maxinised Survey—derived Daily
Intake (MSDI) {ECHMHTAHIIIMMHET — 2 BMETHDH, SFEIX. HEAD
B OFERMEE Y R ORAREME O EFRAE (5 2 Fx5%) &, FRH]
(CHENE Soigst (oK, Rk, RE%) Off HERERRICESE, £l
FEHEEWIZOWTHAREWIMNC B T 2 A REERESREZ LRI H L LD
2. HAROFRERRDOEREIT T2,

EEHLE Y D SPET EIZ L ABEREHE D7D OFFE : FAO/WHO A [F& ST
MR ZE S (JECFA) ([ZBWTIX, MSDI k&Mt 2 ke L CTREDO RN,
SIFEIZ T 2 ER RN LS < BIEUEHEE J71%4 (Single Portion Exposure
Technique (SPET) ) LOFHEIN D L H 2> TETHEY, BARICBITDEAIC
[T 72 IR A B & U CARME 21T o 7o, AT, WEREE O & B F
X CHEA —HUET L, R & 3R 72 2 BN GH/F LA WE 10 S B IZDW
T SPET YEIT K D BHNEHEE & FhE L 7=,

R YAE BRI O EMERERIZIX, SEE
(i I S 5 S S NE 2 = - €% LR T 5 7 8O DR B DR BTN %
RS HEZ A ARESIRIND S —HEREOHFHNEETHDLZ LMD,

B LU D5 24T > 72,
mR B AARBRLESSER 1. AEERHRELZZIC LKL
YRR E DHEEIZBE b D HF5E
A HHEBEH FRERMY (R b A B TR 5 2

17



B LT O TWDIRNY) 1220 T
i H ZEWCFEAIE L TEOFFR—HE
i (ADI) A Ratatfii SivTH by | 1TH
EXEMmOBANT N1 BEREOH
ERRDLNTND, KFHETIE, f7E
WO 1 BEHEBIREOIEE By &
LT, &4 FEEDAERE « A - I5E -
BREXRICREZTo72, —J) . BT
WIIZ DN TIX, —EME &3 2 5K
DRV OHHY | Fl—HFRTHERE -
ANEOHMZFHAE L THZOMEA I
BEELTERERIBRWGEENRZ N &
2B BEFRIINE B U A R RO
XERE IS B Y A S &2 I BEAF
WIS EOFEEEIET S Z &
ZHMIE L, &5 FE R - iAo
A ZIT > 12,

2. HEMEHEBICEDL 2 HENRLE
—BAEMEE YA EDOEERLE —

JECFA (Z & 2 FBHEA W O 22w il
IE. FEUTRE, miE. BilEo 3o
DIERIZIEASN TN D, THHDEER
BLRO—DOThHhLH2EBIMEL R NI 212X
HHET — 2 PR EC D, BHERlL 4
PEFFM D 7= O DT O T — # Z 43 %
EWVO BT, £, BRSO~
JE RS IO A SO U 7= B A B O
b OO T52mb ET, BMmE
BB FERERA X, O£
HIEMNEELWEEF A D,

FRME A B ICB b 2 AR,
HIZB T 2 FEHME & R ORREF R O fif
FHERBIZ DU THERERY 72 A & 2k L
[ N A4 D B~ DA RSO REAR A Sk
L7=FROE b T OEL O %55
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BT, FRFL MR O 72D D 5
BoORGET —F2RMET 5 L0 ) Bk
THLHEETHD, 20X, HER
A B T 2% B & ( International
Organization of the
Industry :IOFI) (T & 0 ZZMEEEAMR O
WEE BE & LT JECFA ~Fofi D &g w7 —
ke RS S L v ) AT |
— VI BRI ST, £ 2
T, PRk 22 FF ERK 2T TSRS . A
2 FEOMHEREFBAH Y, HARIZ
BT DA Z I LS L7z,
AT, 24 (2020 ) 1A »
5 12 HIZAARTHEA S HEEHLEY
M ORAREROEMEHFHAE (53 45
i) FE SR & RIREHNC 920 < v 7o it CK
B BN, ik, A v o7 E)
O EFAERKRICHKSX . ANLHEE
ft&w (BamEFEHEAEY LIET) 1I2o0
THARLMEIMNZ I T 24 & E TR A
RELLET S L EHIC, BARORER
ROBLEEITHOZ L2 AME LT,

Flavor

3. FEHMLA D SPET EIC L 2 BRE
HEDT-DDRE
BN OB S5 &E2HEE - 2
B2 1%, 2oy oLEEOM
RICBWTIHFICEETHY . ZOHE
FEII A e HER S 5, FEHEAY
(B LTIk, R EICKS<
Survey—derived Daily
Intake (MSDI)¥EASHW BT & 72, MSDI
WL, ERE A EICESCHEEERED
BHHFETHY, TOFENILLRON
HSBICVELOHVLBRWE D 2
G ZOFETITENHEE IS 72 D TREME

=N

Maximized



DIER SN TE L, ZOMELXMRET
728, FAO/WHO & [F & dh AN P 2 2
B2 (Joint FAO/WHO Expert Committee
o JECFA) TILilr4E,

Portion Exposure

on Food Additives
Single Technique

(SPET) iEEWHIH LWHIELEMA L,
MSDI #EEBFRH L CT—% &2k 5 X9
272> C&ETW5H, SPET Ikid, &bl
A ENT=FR ORI & Z O/ DOEE
BEEOMENPOEROBRELHET D
BETH Y | MSDI IEDOFEAmRE R A fi5e T 5
ZENHIFEEND,

AWFFETIX. FEMEEY D SPET {£IZ
XA EBMEHEMIE 21772 9 72D JECFA
2B W TEEMEA Y OB EEOHEE J7 1k
ELTHERDBEH STV 5 MSDI 4
AT AR THZICEA I
SPET {RIZOWTHEF L HEETIEE LT
DRYBMEEBRTDHEEHIT, FEHMLE
Y OBIEHEEIZBE L Tl e A x5
HZEEBRMET S,

AL, EEEORHMERE X TH
HIHEO—H 2 WET L, FEEEOXIS L
3872 5 FEMEA W O SPET LI X 548
BMEMHELZEMETHZEE2EHNE LD,

BB, 1~30FEMICEAL TIX, &
BRI N0,

B. HFEH

1. AEERHAEZEIC LRSI
WEREOHE B A5

1) BEEMY

AFAEIL, BARENOR TN &G
AT A 22 2 26 LR SRR (&
SN D SCF R R STV T HfT &
nobo, BRHE SN D) OFES -

19

AFE - B - ARGE - BEHIZ OV T O ER)
FETH D,

AT, FHERINY (&b Ak
ITHLAL BIRE 11T 5 T 550
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3 SPETVEIC K 2 & F R OB BEHEEN & MSDI 5 & OV mTAMDT YAIZ & 2 18
HEREAE . I ONT NOAEL 45 & o Hrii

(BT : mg/kgtAEE/H)
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1YPYT LYK
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FAFS=A-I (BEE")
0.0007 5.44E-07 0.0013 0.56 19994 5553EIJECFARE
SPET: MSDI% mTAMDI%E N st 2 i
4,5-IAFNFTY - (BS:@EME~)
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3: 3: 3 TTC
2-sec-TF - SPET3: MSDI& mTAMDIL%E (51 11) g
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1) 29aR>A>F A=)l (https://www.inchem.org/documents/jecfa/iecmono/v44iec09.htm)

2) 2,4-DXF)-5-EZIFFY-)L (https://www.inchem.org/documents/jecfa/jecmono/v50ije12.htm)

3) 2-XHTN-3-T59)=V/3-XWHTR-2-R>%9 ) (https://www.inchem.org/documents/iecfa/iecmono/v44iec09.htm)

4) trans,trans -2,4-~"F¥YSTIF—)l  (https://iris.who.int/bitstream/handle/10665/43038/924166052X.pdf?sequence=1 )
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HTz, RESZ 7 OORMBEC T
TIRA L., ZORGABFICEENLIE
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RN A ER L, £ OR RIZEROW
IR 7245 B dn fE O & an R R B 2 3k U TR
REZRDOD ~—7 v bXZ2 T » | (MB)
HRICE D —HEWMERENFE ST
WD Y FE T[RRI R S AR LR R
WFZE (45 Fn 5 4E LLRIEE A4 55 B B 457 28)
IZBWT, BRI O A4 i & % 5
I L7 B SIS R EOHE N Thh
TWnb Y,

FEHZ DWW T, o R ARINY & R
0, FaxOFRZWET SIEMLE
BHUKI L L CRBICERESL TR, &
B OBREL EMEICTHT 2 &R
L enns, EHEMICKRLY 2ERE
HEHEIC XV REIRED LTV D,
FAO/WHO A Rl B MMM HEMEZ B S
( JECFA) Tix.
Intake

Maximized Survey-—

Derived (MSDI ) ¥£ X° Single



Portion Exposure Technique (SPET) ¥
ZEA L TR BRINE &2 2B (EFSA)
TlX. MSDI#<°Added Portions Exposure
Technique (APET) VE&£H L. FEIOFF
M2 T TWD, FAETIE, BdE
EFEBEEITBWTMSDIEIC L W ERE L
HeE L, BHEOR SN AIT bt T
%o

MSDI ¥£1%., & 2 #idg T 1 R S
NE-FEHT, 2ok 10% 0 N[ 23
FICHB LIS E L., FEOSMAE
B2 ANAD 100K% O IEMRETHIS Z &
WXV HERFE N D, SPET EIE. & B FH
Eaiefdht 1 ShORER 1 BB
5 EEBEZTHEINDEREOHFHET
bHY ., a—T v 7 ABMIINY — ML
(GSFA) D&M % 2512 JECFA M 5%
ELERLSEO Y B, H5HFREZ IR
ENDHHEERD LT XTORMDELY
FEL., ZOXKRMITEA~DELOFEYE
WNHE % Z O’y
(H—RmoOmEENLR 1 Ry OMER)
A, ToPTRLEWVEEZE
ME LT HHFIETH D, APET k1T,
SPET V£ & [FIERIC R dh 70 8 1 O R i R A
HEBFROWMEEZHAND B, TOR M
WCEENLIEROEH &L IRIMNEITNZ
Tk, £, B L 2o OE
BEORKEEEGHTHHFETHD, 2
o OEEEREFHEIT, RO A4 PE BB
(BT DB ILIRINER & &5 oA
ENLRODHFHETH Y | AR R
eI 2BEHEZHOCHESR
LERKNEBIREEZHITL2FEL LTAHEY
RFEETHDLN, FEBRICHBEBL TWDE
S OFROEGH &G e — A

JHD portion size
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MEZHEF LM TR Y7260,

INTEARNDOFRIZ & b7 EH~ A
7 i iES, A X — —HiE, Z A
FTI v~y RAXN—2 (DHS) k%
GC/MS LHfEXH D Z Lick by, AL
B FE D PR O FHIENE Ry % 8 R o
BRI T2 Z EBAREIC /> T
b, ZHHOSHTEE, BMICEEND
RO mWFR S OGS A2 T
b, ZLORERDH DT,

AEl BT DT OFBHMEE
MOBIREEZHOLNET D20, MB 5
IZ X DFRO—BEREDOHF ML
oo REEIFAT—TILVREFLROFT
ENICBT2HEHENZNERHICEH L
A % Eh L 7=, DHS-GC/MS % Fl T MB
RERBTOFRZEO I 2TV, B
ANDOELOBREREIZHITHEKHEELO—
HEREOHH Z1T-o72, £7=. MB 7
IZ X2 FROBEREFHE FIEICOWT,
ek DOF RO BE L OB REIZE S
c— HEREMRAR R & L, MB 5K
DOF AR OBEIZ O W TEEL{To T,

B. M5k
1) MB J5 4 AN T A& SRR (MB 3R
)

MB RO =D DM E LT, TR
BV - BIEMRE S 2 £
WA E] R KRFPRFPBLES R
Bltba T o i fex RtEdR. &
343 H) ORMIRINYHHAT O 5
BERET —ZIZESWTER L&,
AR A MILD, BRI 2 — 3
—4&T, RSN TWDE 194 &4 (-
7ZL., —HEEENELL, BN o



HABEEOEVEHIZONTIE, —DoD
Bilcxt LEZRLBED 2~3 85 %
ALT72, EEIIE 287 85 2 A

L7,

BALLLERZ, RARAEREY 2 T
PEWN L I~T BRI L, A D —H B
BEEZOLLICRIL, 1BIXEDOEE, 2
~T BHIXFEEOKEZMZ, ENENEE
BERE L=, Zhae MB FXFEAERN T A
rnAEECEE (MB BUBH) & L TARMFZEICH W
oo ZOREHIARY =F L U BREITHTE
L. —20°CLLF OMmBEIC THEIREE T

TR LT, o Hramic SRR AR IS TREBR L |

FERIZHEH LT,
2) A
CAFINANLT 4 K (DMS) KO T
IV ANT 4 K O(DADS) 13E L7 A LA
FoE A (BR) o FAEE (>90%) 2 vz,
Z DM ORI IR 2 T2,
3)  FHRHE AR YER K o

DMS, DADS % 1.0 g Z#/VED A X J —
JLZ ARVTZRI 2 @D 100 mL D A A7 T A
IZENENBRIL, A% =Lz lx
TaE% 100 nL [ZER L., HEHE R
WweE L= (BE 10 mg/mL), 4 & BHE U8
K 2 mL % EfEICEBRELL., DED A X
J—)v& ANI7z 100 mL DA AT T A3
WZAbEAN, A% —LEMXTEE
Z 100 mL IZER L., &EHE A UK
E L7 (KB 200 pg/mL), FEHEAE
PRI TR LT,
4) B AR YRR O FR R

5 KoMV ED AR ) — V& AL 10

ml DA A7 Z 2 2|2  FEHEAERHK 0. 05,

0.1, 0.25, 0.5 X% 1 nL ZFNFNIE
felzoinz ., A% — &Mz TENEFh
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IEfEIZ 10 mL & U, S AR HE R &
L7, 20 mL D~y RANRX— AN A T )L
WAL R O A1 g UK 2 mL 28R
D, WNT~vAL 7y VIR LT
REMm AR Z 5 b AL, EHD
rvuersAFr— v Vare s
LAEEEFE LA ) a—F v v 7 TH
L., BmEfIEERRE L,

5) #H L OEEE

DHS 3 A5 2 & L C DANI H4> DHS/P&T
oS 7 AT A Master DHS % M
Wz, GC/MS IE R EEELE T L > GCMS-
QP2020NX % W 7=,
REBRIEDONA T E Yy —o A =
28D~y RAAL— 234 7L (20 mL,
TRy IAFT—= ) a2 L%
EELEAZ Va—F vy v 7 ) 2HW
7o TREL A T IVIE 100°C T 3 FERIN
Bz, m Lo |l Lz,

6) DHS-GC/MS I & &4

DHS & B 7 ARE 60C, KA
A7 w7 NI v RE 10C, £ V=
Jvarv ATy N7 v TIRE 250C,
NRLUTRRNTF AT 7 —F A RJE
260°C, A > F 2— 3 VI 30 45,
ARMY TR 2055 RTA AT v
ZRER 10 4y

GC/MS &&ftk: &7 A :Stabilwax (30 m
X 0.32mm I.D. JEE 0. 5 pym). H T A
IR : 40°C (8 min) —10°C/min—250C
(6 min), VEANFIRE : 220C, A ¥ —
T x— AJRE  260C., A A PFRIRE
200°C, A A ALk B1, A A L LEE
70 eV, HIE T — F : SIM & & &% : DMS
m/z 62, DADS m/z 146, A% ¥ > MIEH
B8 m/z A5~m/z 200



7)  DHS-GC/MS F 5 BRI o 7 il
MBEEF (1#£1.0 g, 2~THE0.2 g:
Ththixogmikk 1# 1.0 g, 2~7
BEO. 1 ghHY) % 20 mL D~y RAR—
ANRNATNVIZEOERY , BT MY U A
lgkOK2nL 2Nz, WNWT~vA 71
U UEMEH L CNEEREATE A 5 L
HEAL, EbHICF vy 7 THEE LK,
RVT v 7 AIFH—TAA T LFOR
Bl a2 B R L. DHS-GC/MS R BRI IE
L7,

(fif B~ D Bl J§.)
ABFZE 1% A BRI S 220 B HIE L2 0,

C. MEMERVELE
D i Stk ofEs

FAT =T VREROT TEANICEK
UN Tl AN % W DMS . DADS & RF £ 1
DHS-GC/MS % W 7= Tk O it 217 -
77,

Rt & L/ A ofEiER
ZRLIICR L, #FRZREG LIERE
R A HE G A GC/MSIZ L 0 BT L 7= B oD
rm~v N7 LML, AXy E—R
WZBITLHEFRDO~Y AZAXT v aH

21CR” L7, BT 2L L TStabilwax%
FHWGC/MSTH#r Liz& Z A, DMSA35. 4

45 DADS2320. 455 I L 7=,
AL EIZT OV TR RO EREZ

MesB L7 & Z ADMSIZ. 2.5~50 ng/mL,
DADSIZ5~100 ng/mL D #iFH CTHEFQ B VVE
BAE (R%=0. 99804 F) %78 L7, MBRUELH
BT D E RS (S/N=10) X, MBEUE}
moOE A & LT, DMSIX., 1#£0.005
pg/g LB MFEHHE 0. 005 pg/g). 2
~THE 0.025 pg/g (UL &SRB Y
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0.05 ng/g). DADSIX. 1F£0.01 pg/g (Gt
O SHFEHA 0. 01 pg/g). 2-7THE 0.05
pg/g (GO R FLFEHE 0.1 ng/g) TH
OTCO
2)  IINEIGRER

1TREMBFAEL 1.0 ¢ Do & anEE 1.0
g %) 12 0.05 pg/g. 2~7 BE MB Xk
0.2 g GLOREMFEE 0.1 gFH2) (2 0.25
ng/g L7225 KO ICHFRHEAIE MK &
WL, IRINENNERER & FEhE L 72 (R 2),
FlERFHZB T, 2~6 #E MB 3 EF 1.0
gL DR B 0.5 g FH29) 12 0. 05 ng/g
AWML, RINEGRERZ i L7 & 2
A MB#EHZ Eﬁ#‘—ﬁﬁfﬁi%bm‘ﬁ 2

SYBE U 72 855 A i e B [ IR

%ﬁ)%ﬂ%ﬂf:ﬁx ﬂ*ﬁﬁ%ef'ﬁﬁn‘iu& EbHiT
B 50% LA T F T3 2 8 m A
Zx B 7-, DHS-GC/MS 1% TlI N4 7L

DB DGR G 2 N A T v~y
RAA— 2 R S TR 1B
2, BENZ IR L TH 0 | AT R RE R
XD EINRELETFTOHER O —> & LT,
F A= =T AL E BB INRIC XV 5 fig
L7zt BZEZ b D, 2~6 B MB R
BHZ oUW Tid, DHS-GC/MS {£IC & % F i
SMEOREL 21TV, REHEIEZ 0.2
g GEDEMFE 0.1 g /1Y) ITEFE LT
EZABINEDOEEN LN, B
MEzaZHE LU FTOBRMNEITo72, £72.
78 MB REHZ DWW T, BB E T ok
[RZH 2 5 DMS B Ehiz=o, =
FROFHHNIZA D L 5 IR BHRIE %
0.2 g GLORMALL0.1 gHY) IZEHE
L. WRINENSERER & SEM L 7=,

DMS J2 T} DADS @ 6 FE D UM ENIN R
FNEI129%., 120% 272 -7, T 5



X~ MY v 7 R EORBIZ X D REM
HEEZDLNDN, AENESELRMEE LT
RKdTo, TOMOEHEICHML A
BRI R IE 81, 1~118% DAt B\ [m]
WERGE LN, 22T, ARBREE A
WT MB REHZBEENDTF A= —T LK
FEOGHEEORHEEIT- T,

3) MB AT LD — HEREOHE

MB Bt DOF A= —T L RFEEAH
& (ng/g tORMMBHERE AR L L T)
ZF 3R LTz, DMS 28 1 REM TN 7 DS
LR Sz, 7 B2 DR S DMS
RFFRFRI O B — 271X, GC/MS DA F v
E— RIZLD T ARART MVIEHTIZ LD
REFIEIER D DS v A AT fL &R
W—EER LT,

Fo, FAITRAOBRAE RIS MB
FROHE—HBIREL R LT, HE—
AEIE (mg/A/H) 1E. 20 &L Eo A
DORE 1 kg Y720 OHE - HERE
(mg/kg K/ H) 1T 20 kLl ED A D
YifkE (kg) R LCTRDF, 2B, 20
A LD NDSEERE & L TRk 22 £
B R A R R T S U
LI B A O R BT 5 A ) (az
TEAEN  ESLRERE - SREHTZEAT) D 20
L BN DR (58. 8 kg) &2 Tz,

FH =T VREROHEE — B ERE
I%. DMS 23 0. 02 mg/ A/ H T&H v | DADS 1%
WTHORECHL EERALRMTHY 0
mg/ N/ H EHEE STz,

DMS %, RERHRO &MY & LTH
BER L, a—UERHDOD, BERED
BRMICHFEL, Fr XY OBFRERS, K
RETIE RO/ ] OFRKEWEEL LT
Mo TWD, £, FELE LT, Wi
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THROBEEFSICRMERL TS 1)
O AREEI M HFRIT LD
HEE — BB IEIL AR B SRR Sy &
MMEOGHEEEZ B,
BRI EE A BRI P RICR T S
FEMEE Y O EIZH SV NSDIVEIS
XD EEEOHEE? TIX, DMS 1. 608 mg/
A/H. DADS 0.003 mg/ AN/H & HeFtSh
TBY, SEIOFAEFRIL, FHEICE
LM EHEF LV IRWEE S 725 72,
MSDIVEIE, ERIOFEMAEEZ AO O
10% M O IEFR % (A =R) THIDZ Z &
WXV REETLHFETHY . ERE - i
WOEMEEICL I AN b EEN DT
DIEMEN L S HFHINHBARH D,
2o LRb, MBEFRIZTK 2 — HEE
BEOFMEL oo =BEK O ATfEMED —o
EEZLND,

JECFA Tix, FHE LTHEATHRY
WCBWTEREICBREN VW EEZ I OHNh
% Z &b DMS, DADS IZFF4 — H{EHL &
(ADD) 1EF%E L T\ e, fEkns & FE i
STV D ENOEFEEE DO &IC
FESUNTZ MSDT 15 LT RN PREB R 52 5
FHET S MB R L BEND S, DS
OHEE— HEIRE IRV LR R ST,

D. f&m

E W E R I3 1T 5 F/EOBEE D
EREEZHAOLNCTE7-0. B FRICKD
FEO—HEREREDOHRTT 21772,
F AT —TFT )V REFEEO DMS K O DADS (2
DUNT, DHS-GC/MS #EZ W T o217
-7,

MB FRIZEDTFA=—T LV REFEOD
HeE — B AEHCEIL, DMS 2% 0.02 mg/ A/



HToHY . DADS ITWVTHORETH E&E
FRARGM CTHY 0 mg/ N/H EHEE ST,
Ly MBHFRIZEHHELD H ., DMS
DOHE— HEIREITR N2 BRI N,
MB U L5 — HEBEEHMEG I, il
WO EMEEMREREY A MIESE
BEANL, T 20ERNSH D720, o
A FTHE 70 B B O B HUSHI R H Y |
BERE T ok x REREZ £ LD TRA
THOEFEEL W, LMLARRG, MB TR
IZ X5 FROBIREM A TIE, BAHEK
By RIS RO GFEE L TO—HEE
BEFAERS RSSO, ko BEEHE
FHECE A VWH LW REZES Z N T
e, TOD, ERNDEMI LT
% EWNOF B O — B8R AN 15 %
T HEEER L, 5% ORLMEEDW
EF2Z LRSS,

E. &3
D WHBRTFES : ~—Fy bRAT
b5 RUT KD H R R O AR
OFEHEFA, JAFAN, 2005, 24,
299-310
IREHR SE AL« B S b a3k,
2011, 18, 150-162
PR TSR B bR aEE,
2017, 24, 94-104
BN 3 AEFL R AR B B A SR
[ SN O & B MEfERIZE
LHPgE) (2022)
Pinho 0.: J. Chromatography A,
2006, 1121, 145-153

2)

(s

3)

4)

5)
6) Darren J. Caven—Quantrilla: J.
Chromatography A, 2011, 1218,

875-881
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7) Bicchi C.: J. Chromatography A,
2004, 1024, 217-226
8) FAIHGLBIML : A3 ML, 2005,
1075-1082
9) R HEM : A AKESERFE, 1985, 51,
1145-1150
Song X. :LWT Food Science and
Technology, 2021, 146, 111427
11) Breeden D. C. :Journal of Food
1992,

11,

10)

Composition and Analysis,
5, 134-138

12) 50 oC A B TR AR 97 B B 0t JE i
F T'MININY oz 2t wkicE

=

T 5HF5%) (2020)

F. Hresx

1. ¥R
L

2. FRER
1) AP, 57 BT K H R
T, B TR, ZHBCF. EARER
~—7y bRy R ERICXBM
TEMFTDOT 7 N RE/RO—BE
MEFAE. %61 [ 2EAAE RN
WEsFs (2024.11) (89

G. M EMEDOHE - BERR

L



FAXEA A TR

5 10 15 20 25
Retention time (min)

1. REHAFEESRK (%50 ng/mL) @ GC/NS Y BT IS4

1 :OAFILALI4 R, 2:SFYILDSRILIT 4 K
(BH : m/z 45~m/z 200)
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FHRS A A TR

FESEA A 2 GRS

1) SAFILARILT 14 F (DMS)

147
62
S
61
L alll T T T 1
40 80 120 160 200
n/z
2) SFYILTCRILT 4 K (DADS)
45
4;\\/8\8/\\;7
81
73
. 85
’{ 00105113 146
“IJ‘HI mhl]ll J‘J: I‘I. | ' ‘n .
40 80 120 160 200

m/z

E2. AEHEEHDIRAARY LML
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1. REANRERELI-FAI—TILREHN

JECFA
No. RE% CAS No. 48 fEE= HEDHEERZICED
< HEER
! SAFLZILT 4 R 75-18-3 FAIT—FILEE \S/ No safety concern
2 STULSRLT 4 K 2179-57-9 FAI—FLE A SeF No safety concern
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R2. =7y bNARTy FEBIZET S FF T —TLREROFMEIRFER

ElURE F{E (%)
" A 18 2% 3 ABE G} 6% TEE
% % =5k
> : EEEE s BRI am- pmme AEE
- SR xR =3 o iS4 HTE TR
- fEESE - B%E - BEE
1 OXFILZILT AR 81.5 105 104 113 97.9 129 81. 1
2 TUYNLISZANT 4 R 118 93.9 87.2 103 104 120 92.6
(n=5)
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£3. =Yy N Ryy FREHBOFAI—TIREHEETE
20 Ll E BAfIo:opg/g

BmE
o, fkans ¥ 7 I o 2im
" B8 g - HE o e e
- FR R A R . B HAE%E EF% s
1T DAFILRILT 4 F 0.015 ND ND ND ND ND 0.20
2 DF7YILTCRILT 4 K Tr(0.006) ND ND ND ND ND ND
ND: EERFR (DAFILRILT 4 K : 1880.005 pg/g, 2-78% 0.05 pg/g, CFUILIDRILT « K 18£0.01 pg/g, 2-78 0.1 pg/g) XK
(n=3)
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f4. =Y MNRTy PARICEKBFAI—TILREHOHE—BENE

207% KL £ B4Img/AN/B
BERH
AR RERE
N tams 18 27 K¥::2 47 57% 6 3% 13%
0. (=] X faNE ol % ; R2EH
i i 5% e s nmE e
PR RS A RTE  ERE
1T SAFILALT 4 K 0. 01 0 0 0 0 0 0.004 0.02
2 STULDRILT 4 K 0 0 0 0 0 0 0 0
| AEOHE, SENEERAXBOBEFOL L,

*2 HE—BERE (ng/A/B) =20 LDADKET keif=t) DIEE—BIERE (ng/kefkE/H) x20RULDADTEKE (ko)

T. FR22EERRAEHRRETESE ERENEE - ENERTOHMNEHEBREE)
=R,

40

0BULEDADFHHREL L
(WIITBUEAN EILREE - REWRA) D0RUALADFHEKE (58.8 kg)



RLEARERFEHERMBE (RMLEEFFHIEFE)
BRI OFRBRIE DO RRE R R B £ < REWHERIC AT 72 HH5E
TN 6 FESHEMRREE

ICP % AV 7= SR BE I Z B3 58
— ICP-OES Z AWz b BR UHRBRIEDOBREHT —
e @ TR ENLEIR S A AT AT R S I

=

JIS REHK IS, BRI TLH D 4 B O (MR Y ¥ A
WALV T AL IREET Y U A iR~ 7 RV T A) IZOW T, RITLE AR L 7R
ZHW, ICP-OES 12k 5 tFHE (As) BLOEL (Pb) OoMiEiT~72, As 1Tk &K
TR L, Pb ODAZREFEITEA7-0F L — NEHDI— M) v DI@IRL, R 572
JCTRIEZFER L, PhiIFL— FEMEI— U v PEHWT b v 7 AREZITH
AR LT, B, Mt mairis, WIEEE (WIEELE: A v Y v s (Y),
R 371.030 nm) . K UMEHEGINE (As DAH) & H-,

B BAZOW THASEM Y D As X OVPb ¥ L., HMENGERER (n=3) 12XV
BRI R E RO 7=, As DEILRIZOWTIE, HEAERT U v ATl mEfRiET
82.6% (RSD 1.1%). FEAERNNE TIE 96.5% (RSD 1.5%) & B4/ B 72 >7=23, Pb
2OV TR As ST ARRIETRIC 0.01~0.02 pg/mL F2ED Pb MRS, I— VU v
CHEBEBLTWAZERNHA L, ZoZEnb, WfEFT N OLATIEII— R v
VRO FBRE S LE L ST,

WAL v A TIEL As TR -5 T 91.8% (RSD 3.4%) . NIEHEYE T 116.2%

(RSD 2.8%) . fEHESFINET 97.5% (RSD 5.2%) & . EEUEGINER L O i B 1
TRAZRBIEENE G-, Pb TldMaxH R &#R1E T 90.4% (RSD 3.2%) . WIEHEL T
83.6% (RSD11.2%) &. Wo b 80%LL EDEINRMNE LT, KD U w7 AT,
As (2O THEsHRR BRRTE 93.4%., FEUEYSINTE 104.8%, PAZUETS 1834.4% & i\ AR
Zor Lo, Pb ORISR TR BEARE, AL T 90% LA EDRIERNE ST,

Wi~ 7 %2 >0 A ClE, As OEIER X xHR EARE T 88.7%., EEHERINE 93.7%.
PAEHEVE 110.9% & Z2E LTIZRER & 720 0 Pb bW TR D HETEH 90%LL EDRITR A
Tolz, 2 E LT, FEFEEIZEIGEIME 72 P 2o\ Tk, FL— MNEME D —
U o PZRANWEZETY MY v 7 ZABRENAREL 20 | HREET N Y 7 AZBRL 4
BT 80% LA EDEIINERNE ST, £, As IZOWTH, Mkt ERRIE T 82%LL
b BEYERINE T 92%LL EORIE A TR0 | EERINEE T2 2 & THIREA X
0 RAFE D | ERERINEILERE E U CE A ATEE & Il Xz, — 5T NEERERIE
FTARTORET 110%LL B & @SDITHDMEM DA H D | As OHTIZIB W TIINEERELHE
Y O HICHERFOMNERH D LB BT,

WHIE 7174 A. BFFEEK
i 35NEE S S ESRVAUSE TR A s 75 10 ARE S IR 23 7E 5 D (A 78 10)

AR [ENLIE S S R AR SR T DT, BR& 22 B RN O R S5 B 73



IS THY . 2DOZL ORMLIRINY
DOHEFRER IV T v 3 (As) °fh (Pb)
DEED TR IT TN D, AEEF 10 T
. B BRSOV B D — ik e
RERTED —GERBIE DI RSN TE
D ERRREBRIE TR ORI K 5T
%, B ZRBROWOEE T L 2 53BREITK
FAbW s R AEE A T2 R W e Tk
(AAS) LD HENRINTND, —
J. A, ZotEE IO T A REE
ELTHERMEG T 7 AL mitikiE s
AW LFFERE AT 7 X~ TN ik
(ICP-OES) v s b Z & 4<
A B ¥ (FAO/WHO Joint Expert
Committee on Food Additives?) K& %
Food Chemicals Codex 133, [E N
(B I/\SUE A ARFER 9K O A AREER
B (JIS)) ITB WV ThH, < OBk
RBRCTHEHINTEY, 2R L RS
4oL LTI aND, BNEH
10 TiEL WL O DB FD R B ICE
W\WC ICP-OES # W i=iBRiE S 7w S h
TWa 2, RBiEE LTEHEHIATWS
N BIL 12 MERETH D, 5
b FLSNOEHE (B, N UL TR
=T L) EXGRE LTS, L ORK
THKICRESINTVD ER (As) fh
(Pb) Oofricidfif s Tneny, %
12 % < OERIEEH OB iL B T,

gnakBRik TR HERRE S TR |

BAEDIEME S OB/ IR oI L 55
BRERBEOWEDO SIS, A% L0 HER
FE~OLENLEEN D, AAFZETIE,
B 5 FOFAERE R A FEIT, AAREER
s (JIS) OFIEHIKIZIBN T, HERTE K
THRL 72D HOIKIZOWT, ICP-

OES Z MW iHE R E STV
LZRELBDOO B, AFEF 10 1IZHBNT
LML E & L CHEITFO TS B
HIEMEIE O 4 fnH (BT N U A
WAL N T N REEH Y U A BilE~
T T L) AZONWT, As KOVPb ##1
FEEFR YN L, WINEIGRER 2170,
WEEHELEIZ 31T 2 WAREM B IR EE . BRI
HOREHRE ORELEZIT T2, EORE
B, NEAEEE T 0.01 pg/mL 23EE L
LCHERETHY . As 20T DI,
B OFUEHE 1T 0.02 mg/mL T, s
S fR AR E CTHRIE 34U 90% L Eod[E]
IEPFOENDE I ENHLNE ST,
—J7 P lZW T OFEHEE OB CTH
S Th, WIRHEE, Mkt ERE, HiE
ZRbT, BINERT 3T~T7T1% ThH -7,
PLEDOFERIZES & SFEITAREHC
DNWTH L— NEMED— R v U
AR ET, As OV Pb % [RIFFIZ Sy
W42 HiEEmal Lizo THET 5,

B. #sE5E
N x&mE

JIS #EH#IZIHBWT ICP-OES # H
W TLESTRRESNTNDEE DD
HLATEE 10 IZBWTHLEI®MLE & L
THEITLNTEY, As XU Pb BN H
Y= BRG]l VRV X (o ) R
VAN S IRV N e e i SRV
XIS L LT,

2) HE-Hi%

IR al NUBVAVANES X |7l Sy AVAN
SR AN ] s A SN A A B
AU S B PO TR 2 v,
As FEHERR (100 mg/L) . Pb #ZE#EjZ (1000



mg/L) . KO v b U & A (Y) B AR (5
WA, 1000 mg/L) 13E L7 A
U ROt M BE B A H v 72, i R

(Ultrapur-100, 1.42. #8 & #l ) |
Wele 7 o & =0 LEEHR(500 g/L, #kakBi
FB R b2 W, KiZeE 2 —Y
v 7 o THER LIZEBMAZ AW,

i (1—100) : ffZ 10 mL (27K &0
ZC1LICER LT,

1M EEE T B = NIRIK : BElR T >
T= U AIRIE 78 mL %7K T 500 mL (2
ER LT

0.1 MEEET =7 AIAIR : e T
VE =T AVER 4 mL &2 /KT 250 mL (2
ER LT

0.5M FEfET v =7 MR : HEFET
VE =T AVATR 80 mL %7K T 1000 mL
IZER LT,

3) BEERKRDRAR
Pb fEHEYRHE (100 ug/mL) : Pb FEAERL
(1000 mg/L) 10 mL % IEREIZERY | #H
% (1—100) Z#/1x2 T 100mL IZEXA L
7

Pb - As IR GIEVERSHE (10 pg/mL) : Pb
PEAEYAWE (100 pg/mL) 5 mL & TN As i
8% (100 pg/mL) 5 mL Z IEMEIZERD |
e (1-100) %M %x T 50 mL IZER
L7,

Pb - As IRAIEHEVSIE (1 pg/mL) : Pb -
As RO (10 ug/mL) 5 mL % 1E
fElZER O | B2 (1—100) %12 T 50 mL
IZER LT,

As - Pb iR SRR 1 2 As 15
YEPAWE (100 pg/mL) 6 mL & OY Pb fZ#E
AR (100 pg/mL) 4 mL % IEFEIZERD |
AKEMAZTH50mLIZER LT,

As - Pb iNINR G EEERE 2 « & AT
YEVAIR (100 pg/mL) 6 mL M OSSR E R
% (1000 pg/mL) 1 mL % EREIZERDY .
KEMZT50mL ICER LT,

4) NIFEBFRDOFAH
WAEYEAR (Y @ 1 pg/mL) @ Y BEWERR
(1000 mg/L) % 5 mL Z1EMEIZERD |
g (1—100) M2 T 50 mL IZEZ
L7z (Y :100 pg/mL), ZDiE 5 mL %
EfEIZERY | fEER (1—100) 1% T 50
mL IZER LT (Y:10pg/mL), ®iZZ
D 5 mL Z EMEIZER Y | fHlE (1—100)
Mz T H0mL IEAEL (Y:1
pg/mL),
5) REHRFAPb - As EGEERRDFAR

WEAEEEDRER DG . Y DS & e xf
4 Table 1127V, WNAEYEYE O A
0.01 pg/mL & 725 X 2 IZHIN L, fEf
M Pb - As IREEMEEK (0.02~1.0
pg/mL) ZZENEHFHE LT,

6) ZE - K&

ICP-OES #:i& (iCAP Pro XP Duo &
NASX-280) IZ ThermoFisher Scientific
AR\, FL—FEMEI—R) v

(Inert SEP ME-1, 250 mg/6 mL) %
GL VA = 2% iz,
7) 1CP-OES BIE&H

RF NV — 11560 W, 7 A ¥—7j
it & 0.50 Limin, i) %7 2y & : 0.50
L/min, WHIH A i : 12.5 L/min, &>
TAE— R :45rpm, PIEE— K : 7%
v v /L (Aqueous-Axial-iFR), =7 AR
— Yy —H 5 s, WIEHKE : As

(189.042 nm . 193.759 nm) . Pb
(220.353 nm,261.418 nm) . Y (371.030

nm),



8) REMRDIERK
8)-1 RER (EXBREHRE)

REFR Pb - As IRAEHEEIKIC S X |
ICP-OES (2L v 7) ICP-OES BIFE&EHEIC
PV, As LTNPb OF RT3k
AT NVRROFESETRE 2 JE L,
BREAER LTz,

8)-2 RBRER (NIZHEX)

MR Pb- As IRAEAERKIC O &
ICP-OES (X v 7) ICP-OES JBIES&EIZ
eV, Pb, As KOVY FIERICHIT 2%
HART R OVRRDFES LR 2 I E L7,
AR ERE O Y (371.030 nm)
DIEFLFREI T H As LY Pb DR
SREEEL 225k, BB & VERL L7z,

9) BEDIRAE A X
9)-1 As RU Pb AT RBRE DAL

WEAE DRGSR B | As 13RI T Ok
FE2Y 0.02 mg/mL ThaviE, #exh &R
ECRIFZ2EIGERSE LTV &
O As [T Z AT 2 DA T H EED
AREE B X bivle, —J . Pb TR+ D
AEHRENMES TH, v N v 7 2D
BEZ T <, NEERERE W& L
THEUNENMEN-T2Z D, FL—
MNEFD— Y v PEHAWEZ Y v
ADREEITH> L & L, Fig. 112%¢
VY, B 2.0 g &K 20 mL 2R LR
e Liz, HOCHMEE (1—100) &
5 mL (Ji# 20 mL/min). 7K 20 mL A
(i 20 mL/min) & OY0.1 M Hifz T
VEZULARE S mL CaryT 4 v a =
YL TBWERL—MEMEI— Y v
DAL (B 5 mL/min F2EE) | %L
— FMEHET— RV v 0ol s g7z
BHERZ BN L, K TH0mL IZER L. As

AREHKR & LTz, 67 As s BT
BHE 5 mL IEFEIZHLY | Table 2-1 & T 2-
2 1ZTEV, WAEYEIRIK 2N 2. As 53 #T H
ik & Uiz, Bt O KRR &2 Bfr Lz %
L— NEFEA— MY v PiE, 0.5M iR
T U= ARHKR 10 mL &L OVUK 10 mL
T L, 42 (1—100) 8 mL TIAMH
L (33 1 mL/min) . fHE2 (1—100) T
10 mL & L, Pb ot HalEHR & L7z,
fF o407z P AIEEHIE 1 mL % IEAEIZHR
V. Table 2-1 TN 2-2 IZHEV, PAENE
Wiz Mz . Po ot ki & Lz,
9)-2 As BERMARBKDRAR

As T FARIITRE 2 2 O £ IR M7
LEbDOTHDHIZ0~ MU w7 ADEE
ZEE L, FEROBEHE 2 W THEEER
METHERT HZ L& LT, 101 T
ol As oo HEUEHK 5 mL 4 1Eff
W2V | Table 3-1 TN 3-2 [ZHEV, EHE
WA As #2487 (1 pg/mL) Z @ L .
As FEVERINH IR A~D 2R L7,
10) €=

fEAR A Pb - As IRAIEERIR, ik
(2o X, ICP-OES izXk v 7) ICP-O0ES I
EEHITHEWN, As, Pb, Y DK RIZH
T DI A T N VBROFEIREE & | E
L. 8) MEHBOERITHE, BEAM (H
KRR EARE K ONNERAELE) 2 EnfE
LT, BIERENS . MERE AT
BiET D As KT Pb DL # R 7=,
1) ZERMEICLDEE (As DH)
As BEHERMABK A~D % H T,
ICP-OES (2L v 7) ICP-OES BIFEEHEIC
eV, As, Pb, Y OFERIZBIT DFL
AT NVREDOFESCIRE 2 JE L, R
MR B O U= AR A As



AR D As JRE (0. 0.02, 0.04 KO
0.08 pg/mL) (Zxf LT, As OfF 5 %
7a vy kL, &b ERR S REHR
D As DPRFEZRDT-,

12) im0 EIURERER
12) -1 RZE AR VT R ERE

e 2.0 g ZEHLL, Table 1 (2
As - Pb IR A EEERIK 1 2L
30 WHE L= b D& RMEELE Lz, IR
MRk AW T Fig.l & O Table2-1 &
O 2-2 ITTEVW A IR 2 R L 7=, B
A Pb - As IO IR HERIR ., BEEIRNIIRRIE K&
OWRIRIRIZ D E \9) BEITEWVIHT L,
PR HEE K ONsol i St iE T2 24
Bl > As KO Pb DIREEZ KD, K3
Bt ofoREzFH L, B (n=3)
RO,
12)-2 {RZERME

As EERIMMMARIK A~D & AW T,
FARIC 11) FEERINEIC L 2 E & (As D
B) PEWNHT L ARHETRIN AR T DU
MU 7R HEGS N As A=Y D As JRFE

(0. 0.02. 0.04 %% 0.08 pg/mL) 1= %f
LT AsDEFREL 7y ML, 155
ALTZEURRR D BB O As DR Z K
B, BIERZ KD T,

(ffi B2 7~ D P &)
PN A O B TR NRIRVIRY SRR 3= A AN

C. MERRRVOELE
D AIERREBRER

Fig.2 (TR T & 910, #Ek &R T
As (189.042 nm,193.759 nm) K U* Pb
(220.353 nm, 261. 418 nm) (2B T,
0.02~1 pg/mL OFPH T B4 72 EARPED

Hfoni (R2>0.999), £7-. Fig. 31T
T EIIZ. Pb, As KOVY K RIZBIT
DAY SR OFEICTRE 2 JE L
Too MEMAIEERKETO Y (371.030
nm) OFNIREIZKTT H As LT Pb D
FENTRE LA R, BB A ER LT &
ZAH WTNOERICBN TS REF2E
BPERE SN (R2>0.99),

2)As M BRDAR A EDREE

WEAEFE 1T b 58 K OV O VRN % A
(1—100) ¥HRIZVEfR LR L 7= ik %
AWTHRE Lo, AP CIEalkEhi % %
U— NEMA— Y v Il L. $ha
XFL—REMHET— Y v VIR Y~
U w7 Z20kpEEZAALD D, L (1
—100) IR ERfE U 72 BRME ORI Cldsh
NEL— REMAT— MY v IR SN
RN ENG, REHIKTHEMRT 52 &
E LT, —F., TIRO b F#EOERE R
RIX DTS BRI R S = b O
MDEPFESNTWD Z &D, As « P RN
PR AAEAERIE 1 KO 2 13K & F WA
WER L., 72X HIEDFEEN D7 <
b X0l Lz, £, b T A
FRINR A IEERR 1 2@ L7z & 2
A, pH3. 7T fhit kot b, T
T=TKEVEMZ T pH 6 FREICHE
L. KEMzx CREHRZFRBLZ, 20
L OFENR I, IR AV 2 iR
M3 2%z L THEFBEL RS20, VT
N pH7 UL ETH-7-Z &6, pH I
B PFIOK TS 20 THREHR L L
726

3) ARhNEIYREKER

ICP-OES TE®RICHI-»> T#ELE
CHRKER D FHE LTI 4ME W



SEEE R AN s R AN O g (A i N
F¥) NEZ N0, YR EILRER
IR OVETE, BkimfRIzsn T, HES
RS TERBRENEWSEAICEZD LS
bhTnsd 9 WETEHNREZ 2550
KALTE L LT, AL THE O RV
FCHIET 2 2 & 23 b i 7a bk &
ER5b, £I T, kPO~ v 7 A
DIEED As KT Pb ORIEICHENH
HNEFEND DT, HRGHmEIZ DN
T, As L O Pb % Z U FUBLIS AR 4 IS
U, B 53 BHRE & 70 2 X 5 g (1
—100) TN L., Uik (NHEYE (Y)
BTV 0.01 pg/mL) Z1ERE L.
7)-3 EEIZHEV, ICP-OES TH#T L,
RER (NEEMER) RO ERR (ki
BEHRE) O TRIRT O As X OV Pb @
REZZAZAEMN L EIELZ RO,
-1 BHREFT UL

HAEEFAY (As & LT 3 pugl/g. Pb &
LC 5 puglg) WML 7Zdshnalig sl ok
F BRIGRERD DI W ORI D
H As KOV Pb I &g o7z, As
IZBWT, Table 4 27T X 912, #aktke
BEHRRE TOFBEINGER (n=3) IZHE K &
189.042 nm TliE 82.6% (FHRIHE W (R 7=

(RSD) 1.1%) . HIEF X 193.759 nm T
1% 79.3% (RSD 1.1%) ToH 7=, PIEHE
ECIREREM DT, BUCEIE 110%
AT, £, BRI TIE
189.042 nm T 96.5% (RSD 1.5%).
193.759 nm T 100.4% (RSD 5.5%) T
HY NTIG BAFRBEINERNE ST,
— 5. $3ClZ. Table 5 (27T X 9 (ZHaxf
REAR L, NIRRT DT, FREIIE

(n=3) " 67.3~69.1% (RSD 5.4~8.5%)

ThHO ., BB, As &g LT
HOEHREVHAAA BT, As (2
U Tl i s, BRERINEW3
$, 189.042 nm T 80% LA E D[RR A3 15
B2 b As OSHEL LTILE
HAfEThdrEEZLN, —F., IEE
JE DM R EAREE D As DO EIMNENN O
KT, 93.6% Bk H OFEHR A 0.02
mg/mL, JEKE : 189.042nm) TH -
=2 e, ANTaEl & K CiEfiE L=
TR, =R v VICHEKBRLIEZ &
FR7p EOBAED N o 72 2 & SR
DIETORN E o =aliet b H 5, £
7oy BMZBIL TR, W oOMER E.
ERIETHEIED 60%E Th-o72h,
As Z3HT AR IZ49 0.01~0.02 pg/mL
FIY D Pb NHERTE 22 &b, F L
— MEFES— R Y v DI EET,
®O Pb BFHEHLTLESTND Z &M
Bk ipol-Z Link, Wik Y D
LHD Pb IZHOWTIEF L— hEAR D —
U v PEAWD BT, BRI
TLEZ N,
-2 |/ILANLIDL

HAREFAY (As & LT 3 pugl/g. Pb &
LT 2 pglg) WAL 7=EINEUGER Db
B ERNRE S VT hoRiRics
WTH As XOVPb i S e o 7=,

Table 6 [Z/"7F & 91T As IZEB W T,
At AR E C O R [EII R (n=3) 13
EIE 189.042 nm Tl 91.8% (RSD
3.4%) JHIEN £ 193.759 nm Tlix 92.7%

(RSD 2.5%) . WAEHEETIX, WIEH R
189.042 nm TI¥ 116.2% (RSD 2.8%) .
HE M E 193.759 nm TlE 112.5% (RSD
3.3%) THVH, WTNOHEETH 110%



EBA DEMCERE LN, £, i
WINE T, WEEE 189.042 nm Tl
97.5% (RSD 5.2%). HIEHKKZ 193.759
nm Tl% 99.8% (RSD 8.7%) T&H Y . 95%
UL Lo BAF 72BN Bz, Ph 12k
UWTCIE, Table 7 12783 & 9 12, #axtr &
FRIE T O ENE (n=3) THIEWHKE
220.353 nm Tl 90.4% (RSD 3.2%) .
HEW R 261.418 nm Tl 87.1% (RSD
13.3%) . WIEH#EYE TIX, M E K &
220.353 nm Tl¥ 83.6% (RSD 11.2%,
HE MR 261.418 nm Tl 91.9% (RSD
11.1%) . THYH, WTNDOHEETH 80%
PLEDENERSE BT,

WEAE DFE B CId. EAEE O Rk i i
HED As OEIMEIOFERTIX, 91.83%

(B P OFREHEEE 0.02 mg/mL, HIE
H R 0 189.042 nm) THo/=Z &b,
A Bk B E TR DR &1
F—F L7, F7-. WEEED Pb ORI
B D #E FTlE, 63.9% (B O FEHE
£ 0.02 mg/mL, /€ & :220.353 nm)
THo=28, ARl 90.4% D [AILHE )3 5
Hiv, FL— MEHEI— Y v 2 XY
~ M)y 7 AERETLHZEICED R
7R F LD Z BB LN E
-7,
3)-3 kEEH UL

HIFEMY (As &£ LT3 puglg, Pb &
LT 2 uglg) WL 7= asnalGRER o ks
B EIEER STV homRikicks
WTH As XOVPb i3 & e o7z,

As IZBWTiX. Table 8 /7T X 91T,
i B AR TE T O B [EIU R (n=3) 1 X
PR 189.042 nm TiE 93.4% (RSD
5.9%) JHEH K 193.759 nm TiE 93.9%

(RSD 6.3%) THH , WTHNDOEETH
90%LL Lo BAF 72 BEIER S -, N
PEYEE T, HIEE R 189.042 nm Tl
134.4% (RSD 6.1%) . HlEHK & 193.759
nm CT/% 138.2% (RSD 6.5%) TH Y |
WITHNOHEETYH 130%% 2 5 R %E
PO, Eo, FERIMETIE, H
EP R 189.042 nm TiE 104.8% (RSD
6.5%) . Ml E K E 193.759 nm T
114.61% (RSD 6.5%) T& V. 100%LL
EORIENE LT, Pb 2B W T,
Table 9 (Z/~9 & 9 It EfRIETO
EEENRE (n=3) 1ZHERKE 220.353
nm T/% 83.5% (RSD 5.2%). HIEHFE
261.418 nm TiX 91.7% (RSD 9.0%) .
WAEYELE Tld, JER &K 220.353 nm T
¥ 101.8% (RSD 3.8%) . & ¥ £
261.418 nm TI% 97.1% (RSD 8.8%) .
THY ., WTHOEETH 80%LL LD[H]
RN SN2, Pb b ki 2 <
BWEREENEOLNTWND Z ENEEL,
PERELTHELDENRKREL 0T,

WEAE D& B Tl Mkt i AR iE D As D
IINEN OFEF TIL, 96.9% (i H ok
EHEEE 0.02 mg/mL, HIEWKE : 189.042
nm) TH-o7=Z b, AROHxHE
MIETHONIER T B L, £

< WEEEE D Pb O IRMNEIL OFE R T,
o sel M BERRTE T 54.5% (Rt b 07l
J£ 0.02 mg/mL, #lE ¥ :220.353 nm) ,
WIEHEVLE T 72.7% Th > 7223, Al
83.5% K% X 101.8% D [HINHKNE H AL, ¥
L—FEMET =) v~y
JAERETDHZ LICLY ., BRI
BNBFONDZENHALNERSTZ,
3)-4 HEE< T L



HFEMY (As & LT3 puglg, Pb &
L 2uglg) I L 7= UshnE L akER o
B BRIGREI DI WP hoRikics
WTH As KOV Ph i3 & e o Tz,

As IZBW T, Table 10 (2779 Xk 9
(2 R AR R T ORI ER (n=3)
WX E B K 189.042 nm TlE 88.7%

(RSD 1.7%) . HIEH K 193.759 nm T
1% 86.8% (RSD 1.5%) TH Y, \WT oD
WRTH 85%LL Lo Bt/ Rl =R )3 15
DAL, WAEHELE T, HIE I & 189.042
nm Tl 110.9% (RSD 3.8%) . HIE K
193.759 nm Ti% 104.2% (RSD 3.2%)
THH, WTNOEETSH 100% % 2
LENRENGE BTz, Fio, EERINE
Tix, HIEHE 189.042 nm TiX 93.7%

(RSD 5.7%) . HIEH K 193.759 nm T
1% 92.2% (RSD 8.7%) T&H V., 90%LL
Y=Y A EIN VAV S5F sl o M SIANE
I%. Table 11 |[Z/R3 K 512, #akhiR &R
ETONYYENE (n=3) I$HEKE
220.353 nm Tl 97.3% (RSD 1.6%).
HE W 261.418 nm Tl 95.4% (RSD
4.2%) . WEEHELE CTiX, ME K BRE K K
220.353 nm T 94.0% (RSD 2.0%) .
261.418 nm TI% 93.0% (RSD 4.9%) .
THH ., WTHOEETH 90%LL LA
PG LT,

WEEOFE R TIL, xR ERIED As O
WANENR O5fEFTIE, 92.8% (FrikH ok
BHEEE 0.02 mg/mL, #ERKE : 189.042
nm) THhHo7=Z Lb ., S REIOHM &R
HRIE TR AT A (88.7%) 2341
STz, Fio, FEEEDO Pb OUSHNENL D
FER T, AR ERRE T 71.8% (i
FOFEHEE 0.02 mg/mL, HEKE :

220.353 nm), WIEHEET 83.9% CTh -
723, A ENE 97.3% & TN 94.0% D[R =
DFFHAL, FL— MNEFET— U » PIT
LV~ ) w7 RERETLHZ LI,
BAFRENCERGE LN Z ERH LN E
AoV it
4) sn S BRERT IR EDIRE

I EDFERD G iR VT F
L— MNEFET— R~ Y v % 7R
ENRERTHL ZENHLNE o722
EMD ., ERRERTE O RIR M OV EL R 00 7
LT, UTO@EYI~ET D,

PRFRERYE IR S DMLk o i
ek (%)

BN BLE 3 5 J7 ik TR 2 R 3L -
%o iBHENBMEDSEIXT V' =T
KT pH #5~61CHESTD, F1L—
NEHIE X = 7 4 (250 mg) (ZAiliR (1
—100) 5mL., /K 20mL. HffgE7 &
= AR (0.1mol,/ L) 5mL Z#%h
FRUEAL MHRIZE TS, 2oh 7
LZHRBHE Z1EA L, £ D%, 7K 20mL
FElE 7 > & =7 535Kk (0.5mol /L)
10mL & OVK 10mL ZiEA L., FiHik
3T D, wiTHiEE (1 —-100) 5~8
mL T L, fHE2 (1 —100) T 10mL
L LR ET 5,

D. f&im

JIS BRILHAE TV T, ATLEL 72 < 7R
L 7=l oW ICP-OES % iz
TLRDHT R E ST D g 2 MRk
T, i TbdH 5 4mB (HEEET b
Ui, WAL T A REES U T A




KOG~ 7 %0 L) IOV T, WEFR
JEDFEFICE S E  As IOV TITREE
AKTHRLFL— FNEEI—N) v U %
WL7-FEY O THRIREZFHR L. Pb I
DN i%v~ﬁlmwwﬁ9yy%
ANT~ ) w7 2ZBOERLS Z &
D&m%%%me_owfi\@ﬁﬁ
EARE, PEEHEYE (Y JIER K - 371.030
m.) K OMEAEYRINE T, Pb 2\ T
@ﬁ@ ik, IR CHIE LiZ, 4
ABHZ DWW THIUSEFE Y D As X OVPb %
BINL . BINENGRER (n=3) 21T\, F
BIEN#HEZ RDTz, EORER, HitEE T
U TATIEH As IZBWT, HIEKE
189.042 nm Tk i EARE Tl 82.6%
(RSD 1.1%) . WIFEHEILCIL, FEUERDN
LTI, 96.5% (RSD 1.5%) TH Y,
BAF e BIEENG B vz, — 7 #h Tk
220.353 nm T, xR Efrik, ﬁﬁ“ﬁ
ETHoT-, £72. As T ABIRP I

0.01~0.02 pg/mL #824 @ Pb 23R X,

—HED Pb N¥L— FNEMEI—FY v
IR EET, FBEYV L TCLES>TWDH D
ERALMNE ST LG HhiER T
U T AZHOWTIES L— MEFE D — b
Uy UEHAWD BT, B b 5o RE
DUEEEZ b, £, Hlbory
TATIE As I2BWTIE, HIEKE
189.042 nm ClEHbxt i EfplE TOE
A% (n=3) 91.8% (RSD 3.4%) ., PiZ
YL TIE, 116.2% (RSD 2.8%) , HE#EIR
IETIE, 97.5% (RSD 5.2%) TH Y,
ot g v e OVEEVEIRANE T 90% LA
FEORIFZREGERSG BT, Pb 2B
Tix, JIEHFE 220.353 nm T, #ax i
BHREET 90.4% (RSD 3.2%) ., WAZEHEVL

TiE, 83.6% (RSD 11.2%) TH Y., \
THNDOHETEH 80%LL LD AL RN
LT,

IRV T AT, As IZBW T,
EWE R 189.042 nm T, #akHREARET
93.4% (RSD 5.9%). WIE#ELL T
134.4% (RSD 6.1%) . HEHESINETIX
TIX 104.8% (RSD 6.5%) stk ik
F OEEYERINGE T 90% LA b D [EIL R A
Boniz, Pb BTk, HIEKE
220.353 nm T, xR &ML T 93.3%
(RSD 15.0%) . PIEHEVETIL. 101.8%
(RSD 3.8%) TH Y, WTFNDOHIETEH

90% LA LD RN AG S 23, Pb 47
Hrfi 2 CIRWEREA S LA TWVDS
TEMEEL, 2L LTELOERK
SUVMEA N R 57z,

Wi~ 27 %3 7 KTHOWTIE, As Tl
HIE MR 189.042 nm T, Haxh BHRIE
T1% 88.7% (RSD 1.7%) . WAEHEVE Tl
HE W 189.042 nm TiE 110.9% (RSD
3.8%) . EEHEYINETIX, 93.7% (RSD
5.7%) . WTNDHIETH 8% EDOR
72 EIERAS DLz, Ph iz Wi
HIE W 220.353 nm THER ERRET
I% 97.3% (RSD 1.6%), PNEEHERELTIX
94.0% (RSD2.0%) TH V., Tl
ETH 90% LA EDEIENE STz,

WEEOFE R Tl BRI E > 728
IZOWT, FL—FEMET—FN) v T %
HnWzsZ T, v~ N w7 R%&RETD
ZEWARETHY, HimEET N U AL
HOHE TCHTROERFTETH 80%
PLEDEUERNELND Z EDBH BN E
720, FL—RMEHEI—FY v EFE~ B
U v 7 ABRED O OH BT TH



LIEMBbELNERSTZZEMND, A
TE O ERRBRIE O P AT E & LT
BT, F-. As oW TH, IEEDSRE
REZFIFFRRIC, Mo B L TlE 82%
LIk (RSD 1.1~6.3%) DEIULEENE 5 i
7o DS, FERERINGE TIE 92% L L (RSD
1.5~ 8.7%)D LV [EUENHF LT Z &
Mo, EERINEL EREEE L CHEMA
RRThdEBEZLNT, —FH, WNIEREL
TIEHWTHORETH 110%LL E (RSD
2.8~6.5%) OREWWEIEENFG H AL, As D
ST CIEY A NEEDE L L THWEA

P 3R RN < 72 B TREMER B 1 |

KV EY L NREME 2 RSV EDR D D
L& 2 b,

E. &30
D % 10 RESENYAEE
https://www.mhlw.go.jp/content/1113
0500/001208056.pdf
v2) Joint FAO/WHO
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Table 1

fREHR A Pb M O As IR A FEMER IR BE S ORI (WAEYEREE : 0.01 ng/mL)

Wi (1-100) TER

52

g (mL)
DAs - Pb BAEERRK (£ 1ug/mL) 1 2.5 5
@As + Pb BEZEEAR (& 10 pg/mL) 1 2 3 4 5
OWIZELERR (Y 1 1 pg/mL) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
EAE (mL) 50 50 50 50 50 50 50 50
RE (ug/mL)
PbiRE (ug/mL) 0.02 0.05 0.1 0.2 0.4 0.6 0.8 1.0
As RE (ug/mL) 0.02 0.05 0.1 0.2 0.4 0.6 0.8 1.0
BAEERRTONELEEE (ug/mL) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Table 2-1  ZIRIMNEEN K ORIR O FR R 15
NWRmB B ANS T L RKED) T L BRERY T 32T L
As o#TA | Pb A 4TH
Bk @R
HEHRIE () 2
Pb AINAREEEAR 1 0FME (mL) 0.5
HEFo AsBE (ug/g) 3
AP o PhiEE (ng/g) 2
FL—LEHED— MYy PBREONIE
As DirRAERNEERE (mL) 50
As ST RERRSEE (ML) 5
(H—=bFVU v RHE) P AITARRRERZ (ML) 10*
Pb T AERRSEE (mL) 1
WNEZHEARR (Y:1 pug/mL)iAINE (mL) 0.5 0.5
As ST R - Pb o FRIR R O WIZAERE (pg/mL) 0.01 0.01
As SHTARIK - Pb AT BREIRRERE (mL) 10* 10
BRFOHREE (g/mL) 0.02 -




Table 2-2  HEREIET™ b U 7 AR O O B8 15

WERME  ERES Y YL
As 2#tH | Pb o24rH
@ik Bk
HEHRIE () 2
As - Pb IR EFRER R 2 0FINE (mL) 0.5
A0 AsBE (ng/g) 3
AP PhEE (ug/g) 5
FL—FEHED— Yy PBREOUE
As HiTARMRERE (mL) 50
As HTRERRSEE (ML) 5
(B—=bFVU v RHE) P AITARRRERZ (ML) 10*
Pb oiTAEEIR S EE (mL) 1
WIEEERE (Vi1 ug/mL)iAmMeE (mL) 0.5 0.5
As DT - Pb A BIREF ONEE (ng/mL) 0.01 0.01
As SRR - Pb ST BIREERE (mL) 10* 10
As HHTRREP ORELEE (g/mL) 0.02 -

Wi (1-100) TER
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Table 3-1  As fZEUEGFIN AR OFHRL 1

WRmB B ANT T L RKED) T L BRERY T 32T L
As TEERIRER
A B C D
AEHREE (g)
HElho AsBE (ug/g) 3
ko PoBE (ug/g) 2
As - Pb IR EFERR 1 0FIMNE (mL) 0.5
FL—FEEA—FY vy PBR
As HTRRMRERE (mL) 50
As HTRFRRRSEE (ML) 5 5 5 5
AREERR (Vi1 pg/mL)AmE (ml) 0.5 0.5 0.5 0.5
RERPONZAERE (ug/mL) 0.01 0.01 0.01 0.01
BEERINER As BEER (1 ug/mL) FmE (mL) 0 0.2 0.4 0.8
As EEFMARBERE (mL)” 10 10 10 10
As IZAERINARR As BE (ug/mL) 0 0.02 0.04 0.08
As EEEEFMBIRAE P ORELEE (g/mL) 0.02 0.02 0.02 0.02

WEE (1-100) TER

Table 3-2  As f£YHEUSIN R DO 2

HNimB  ERES AU UL
As IRAEFR IR
A B C D
HARHREE (g) 2
ArF o AsBE (ug/g) 3
Hplho Pbi2E (ug/g) 5
As - Pb IR EEEER K 2 0FINE (mL) 0.5
FL—FEEHI- Yy OBRE
As HiTARERERE (mL) 50
As DHTREEIRSIE (ML) 5 5 5 5
AR (Vi1 pg/mL)yRINE (mL) 0.5 0.5 0.5 0.5
BRFPONZERE (ug/mL) 0.01 0.01 0.01 0.01
EAERIER As Z2ER(1 ug/mL) #mME (mL) 0 0.2 0.4 0.8
As EEERMBRACERE (mL)” 10 10 10 10
As IZHERINBIRR As BE (ug/mL) 0 0.02 0.04 0.08
As IEEERMBIRA P OHELEE (g/mL) 0.02 0.02 0.02 0.02

B (1-100) TER
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Table 4 #imiEET N U 7 A (Zx9 5 As BSINEIY

BTG R (As IRINTREE

As & LT3 pglg (BIEH As £ 0.06 pg/mL) )

EERHE xR E iR WIRZE £ BAERINE
BERE As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm
EEE ElEs EEE ElEs EE1E e E 2B ElEs EEE [ER EEE e
(ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0
As ST AtR& 1 0.049 81.6 0.048 80.2 0.069 115.5 0.070 116.5 0.057 95.4 0.057 95.4
As DT ARtR& 2 0.050 83.4 0.047 78.5 0.072 1194 0.069 115.5 0.059 98.2 0.060 99.5
As ST AR 3 0.050 82.7 0.048 79.2 0.072 119.5 0.071 117.7 0.058 95.9 0.064 106.3
Average 0.050 82.6 0.048 79.3 0.071 118.1 0.070 116.5 0.058 96.5 0.060 100.4
RSD(%) 1.1 1.1 1.1 1.1 1.9 1.9 0.9 0.9 1.5 1.5 5.5 5.5

Table 5 #fiE2T U U ATk 2 Ph iiNBEIPGRER AR (Pb N EE

EERHE xR E iR PIRAE L
BERE Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EE2ME EEE EEME EEE EEME Elllyes EEE EIyE
(ng/mb) | (ug/mb) | (ug/mb) | (ug/mb) | (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0
Pb 4MF FI 1 0.063 63.1 0.062 61.5 0.063 63.3 0.062 61.8
Pb 4MF F#e 7 2 0.070 69.5 0.072 72.3 0.071 70.9 0.074 73.9
Pb S 47 A& 3 0.069 69.2 0.074 74.2 0.070 70.4 0.076 75.6
Average 0.067 67.3 0.069 69.3 0.068 68.2 0.070 70.4
RSD(%) 5.4 5.4 9.9 9.9 6.2 6.2 10.6 10.6
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Pb & L T5pglg (BIET As JREE 0.1 pg/mL) )




Table 6 Hfb /v 0 L (Zx3 5 As WINENGRERAS R

(As RINEFE  As & LT 3pglg (BiiR+ As B 0.06 pg/mL))

EERHE xR E iR WIRZE £ BAERINE
BERE As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm
EEE ElEs EEME ElEs EE1E e EE1E ElEs EEME ElEs EEE e
(pg/mL) (%) (ng/mL) (%) (pg/mL) (%) (pg/mL) (%) (ng/mL) (%) (ng/mL) (%)
BLK 0 0 0 0 0 0
As 2SR 1 0.056 93.9 0.055 91.2 0.074 117.7 0.073 109.0 0.062 98.0 0.062 91.3
As 417 FBIRSTE 2 0.053 88.1 0.055 91.6 0.071 1125 0.075 112.2 0.059 92.1 0.066 99.2
As 417 IR 3 0.056 93.2 0.057 95.4 0.075 1185 0.078 116.4 0.065 102.2 0.072 108.8
Average 0.055 91.8 0.06 92.7 0.07 116.2 0.08 112.5 0.06 97.5 0.07 99.8
RSD(%) 3.4 3.4 2.5 2.5 2.7 2.8 3.0 3.3 4.9 5.2 7.9 8.7

Table 7 Hafb v 0 A (2332 Pb IhNENGRERRS B (Pb W0 A

EEHE e RERE NIEAEEL
B R Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EEE Elllyes EEE [EIREE EEE EIyE EE2ME By &
(ug/mL) (%) (pug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0 0 0
Pb 447 FHR 1 0.039 88.3 0.034 742 0.038 73.7 0.035 80.3
Pb 41 BT 2 0.040 89.3 0.040 90.5 0.045 92.3 0.042 96.0
Pb 417 FIHR T 3 0.041 93.7 0.043 96.6 0.042 84.7 0.043 99.3
Average 0.04 90.4 0.04 87.1 0.04 83.6 0.04 91.9
RSD(%) 2.9 3.2 11.9 13.3 9.0 11.2 10.2 11.1
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Pb & LT 2pg/g (MK Pb <A 0.04 pg/mL))




Table 8 REEH U 7 Lk 5 As INEIGREE R (As INEE  As & LT 3 uglg (BT As £ 0.06 pg/mL))

EEAE TR BRI WL BRERINE
BIE R & As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm
E 2B EEES EEE EES EEE B EEE B EEE EES EEE EES
(pg/mL) (%) (ng/mL) (%) (pg/mL) (%) (pg/mL) (%) (ng/mL) (%) (ng/mL) (%)
BLK 0 0 0 0 0 0
As 2SR 1 0.059 98.8 0.059 97.6 0.085 1421 0.086 143.5 0.063 104.5 0.073 120.9
As ST 2 0.056 93.6 0.058 96.9 0.081 135.3 0.086 143.2 0.059 98.2 0.070 116.6
As 44 IR 3 0.053 87.8 0.052 87.1 0.075 125.7 0.077 127.8 0.067 111.7 0.064 106.3
Average 0.056 93.4 0.056 93.9 0.081 134.4 0.083 138.2 0.063 104.8 0.069 114.61
RSD(%) 5.9 5.9 6.3 6.3 6.1 6.1 6.5 6.5 6.5 6.5 6.5 6.5

Table 9 pKfEH U U L 1ZkT 2 Pb iNEMGURAE R (Pb Wi

EEHE e RERE NIEAEEL
B R Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
E2E EIES E2E EES EE2E EIIVES EEME EES
(ng/mL) (%) (ng/mL) (%) (ng/mL) (%) (ug/mL) (%)
BLK 0 0 0 0
Pb S BE®RRE 1 0.035 86.5 0.040 101.2 0.042 104.9 0.043 106.8
Pb 4347 FIE 2 0.031 78.6 0.035 87.8 0.039 97.4 0.038 93.9
Pb 4347 FI8E 3 0.034 85.4 0.034 86.1 0.041 103.0 0.036 90.7
Average 0.03 83.5 0.04 91.7 0.04 101.8 0.04 97.1
RSD(%) 5.2 5.2 9.0 9.0 3.8 3.8 8.8 8.8
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Pb & LT 2pglg (BiE+ Pb £ 0.04 pg/mL))




Table 10 Hilit~ 27 2> 7 AT 5 As IRINBIGRERFE R (As TRINEEE As & LT 3 uglg (B As J2% 0.06 pg/mL)
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EERHE xR E iR WIRZE £ EAERINE
RE R As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm
EEE ElEs EEE ElEs EEE By & EEE ElEs EEE ElEs FEE [EUNER
(ng/mL) (%) (ug/mL) (%) (ng/mL) (%) (ng/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0
As 534 FRAaTE 1 0.054 90.4 0.052 87.4 0.071 115.7 0.070 107.8 0.060 96.5 0.066 95.9
As ST 2 0.052 87.4 0.051 85.3 0.067 108.1 0.067 101.2 0.060 97.0 0.061 89.1
As 4347 ISR 3 0.053 88.4 0.053 87.7 0.067 108.8 0.068 103.6 0.055 87.5 0.063 91.6
Average 0.053 88.7 0.052 86.8 0.069 110.9 0.068 104.2 0.058 93.7 0.1 92.2
RSD(%) 1.7 1.7 15 15 3.7 3.8 2.9 3.2 5.5 5.7 3.2 3.7
Table 11 it~ 71 U LIZxb3 5 P iRIIEGRERAS R (Pb BEE  Pb & LT 2 pg/g (MR Pb #2J¥ 0.04 ng/mL)
EERHE xR E iR PIRAE L
RERE Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EEE Elllyes EEE Elllyes EEE By & EE2ME By &
(ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0
Pb S BE®RRE 1 0.039 98.0 0.040 93.3 0.039 94.4 0.040 90.6
Pb 4347 FIE 2 0.039 98.4 0.043 100.0 0.040 95.7 0.043 98.2
Pb 4347 FI8E 3 0.038 95.5 0.040 92.9 0.038 92.0 0.040 90.1
Average 0.039 97.3 0.041 95.4 0.039 94.0 0.041 93.0
RSD(%) 1.6 1.6 3.9 4.2 1.9 2.0 4.5 4.9




A 2g +7K 20 mL
FURHIK

aryFava=ys
XFL—hEHEI— Y v sz (1->100) 10 mL
0.1 M BT > & =7 LK 10 mL

Fi@Y OH

7K 20 mL Ty
0.5M EEfE7 > =7 AVAHK 10 mL THE
gl (1—100) 8 mL TR

KT 50 mL ICER Hf2(1—100) T 10 mL IZER

(As 23T A EEHR) (Pb 34 FEUEHK)

As ST FAFENIE 5 mL 37245 H Pb 24T FEEHIE 1 mL 43 H
Table 2-2 [ ZHEV VR % 7 84
As W1 kK Pb /3T R

Fig. 1 Ml 5 o2
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(A) As HEXIRER

500
o As 189.042 y = 397.88x - 0.1478
400 ' ,
® As 193.759 R? = 0.9991
/a o-'.‘.-
S 300 L
2 e & - 22288 + 0.8617
$ 200 e e R? — 0.9988
+— B s =0.
< &
100 e (3
I .
et o
0 .o""
0 0.2 0.4 0.6 0.8 1
ng/mL
(B) Pb #&3 iR E %
1400
= 1195.6x - 2.3597
1200 _‘V X
® Pb 220.353 R? = 0.9998
7 1000 o Pb 261.418 I
< 800 -
@ ¢
= 600 i
-OG—J) .."'
£ 400 y = 346.79x + 4.7732
T @ ¢ RZ =0.9994
200 O e y S
@ JPURTREEE @
0 g8 e
0 0.2 0.4 0.6 0.8 1
ug/mL

Fig.2 ICP-OESIZX % As KON Pb OffixtiE#R (n=3 D 1)
(As HIFEPE ¢ 189.042 nm. 193.759 nm. Pb HIEHE : 220.353 nm, 261.418 nm)
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(A) As RIREEIC L HIRER

0.8
0.7 @ As 189.042/Y 371.030 i
06 @ As 193.759/Y 371.030
— °.-
é 0.5 o
2 0.4 - '
2 e e
$ 0.3 i
= I
0.2 | T e \J
- -
0.1 R S
g
0 0.2 0.4 0.6 0.8
ug/mL
(B) Pb AEiEIC & 2 IREHR
25
e Pb 220.353/Y 371.030
2 o Pb 261.418/Y 371.030
1.5 ¥
% s
[9p]
.
05 | e e
® @ (]
I P &
0 lg8e @
0 0.2 0.4 0.6 0.8

Fig. 3

y = 0.6724x - 0.0009
R? = 0.9963

y = 0.3766x + 0.0011
R? = 0.9964

y = 2.0199x - 0.006
R? = 0.9983

y = 0.5859x + 0.0074
R? = 0.9984

ICP-OES IZ X % As (X Pb OWNEEHEILIC L A EMR (n=3 OFY)) (As HIEIE : 189.042

nm. 193.759 nm. Pb AIEIE : 220.353 nm. 261.418 nm. Y T E : 371.030 nm. WEEYE (Y)

B 1 0.01 pg/mL)
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RLEARERFEHEEMIE (RMLEEFFHEFR)
BRI OFRBRIE DO RRE R R B £ < REWHERIC AT 72 HH5E
w0 6 AR EE

B FE NMR %AW SRR OBRICET 0%
— b BEBEROE—T T 4 9T 4 v TEIC L D qNMR f#T—
fFge sy PEIRRE =

FEHER AR R0

UMt 3=

ERESS NMR 28 LT A2 MV RREAMEL L NMR (2380 T,
KIGRWENS U TR 72 AT MVIENT FIEZ /IR 5 Z ENEETH 5, A5
T, NMR A~XZ [V T (2RS, 4RS) (KK O (2RS, 4SR) 1hD 2 DO VT A7 L
F~—BAWE LTBNESNDY 7=/ a2tV — (DFZ) ZETMbEmE L,
B [ NMR (80 MHz) IZBIFAE—2V@Em&iE (PHE) RO —2 749 F 407
1% (PF i) OFEBEREZMEEL7T-, mié% NMR (600 MHz) TliX, PH{%L - PFiE
EHIT, WERIETHDEDE INTHE) LRIZEORE GAEL2%UN) TOT AT
LA~ — OB MR ARETH -T2, —F, HENMR TRYT AT LA~ —[F+0
V=7 OERVNEEFETHY, BOEICLLMINIREECH 72, £ 2T, PH IE
R PFIETANY MU Sl LTz & 2 5, @i 10%BNT YT A7 Lt~
— OB TH -7, 2O EME, PHEKD PFIEIE, H_ENMR (2B
THb—EDKETERVA I U —7 O N AIEERFIETH D Z L 3R

N7z, HENMR Z HW 72 BB~ IS HIC T 72 A e L3 E s iz,

A. BFEER R
E# NMR (QNMR) (%, FREORM

K OEREGOMEIZET 5 A/EEE LT,

BN AEZE L O AARIER/ FIZEBN
T, EEMEEL OSBRI S
TWa, bR TIEL, H i E ¥
S 400 MHz LA b D &Rt NMR 2 0
ERRRD N TS, LavL, @
NMR [ E N KRECEA T R FRE <,
S BIZHRARAS Y U L O FRIATFE ISR D AERF
BLRBETHDLIZD, TXTOoNHE
DHEHF L TWDLDITTiER<, gNMR %
FEhtE AT RE e BB IR ER TH 5,
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NMR (@ WEMERET) & & BRI % OF
HROOHFIETH Y NMR HEDOE K
NEDIT, EFEMAEERICE EE ST
BRI D& S=dh B A% 2 HAs 3R
~OJSH bR SN D, T, WS TH
7 NMR 2EE OB NEATEY |
U5 1L LC/MS <° GC/MS & [FIFEE D =2 A
FNCEAFRETH D, o, IE~V D
LEMEL LRV THREMENE <,
FERAIZIZ T R TOHHTHEBIIC NMR 2
BN 1AM EFHESND Z ERHFEN
P

% ZCAMETIX, HE NMR &

-
—



7B B O I A AR 2 \NMR A~
7 MVOfENTFRE, BARRIZIZE — 2 &
7% (Peak Height 5, LA PH{E) KO
v —27 7 4 v T 4 2% (Peak Fitting ¥,
LIF PF %) I X2 EBIEEDORIEE B
e L,

—#IZ, gNMR A7 RV OFENTIZ I
531k (INT 5) AW N, Zh
ITEEME T e h DY — ) HEE S
THFETHY, thov—2 L+43125
HEL CTWD Z RS E 72D, — T,
PH{EKLK OPFIETIE, [FBOE—2 by
TR OT L TR, =2 &
SOUBEIIT v T 4 728D,
HRVEG O E—7 OBEEENRE L 72
% (K1), Zhd o FiEix, ©—72
DL NPHE/2E E NMR (2B W THE
EHTHLEZEZ LD, LML, PH
1EX O PF 1 EDE SR EEIZBT 2 81
AN

ZZCAMETIR. ETMEAEmE L
TY 7=/ a)y— (DFZ) & HAv (¥
2). PH I} ONPF {EIC & 5 BRI O E
R # MFELT-, DFZ X, 2 (LN 4
PR F L ZFFo72 8 NMR 237 |k
JV ETIX (2RS, 4RS) K TN (2RS, 4SR)
KO2FEDOYT AT LA~—0EBllEn
b, MHEDT T N ATIEF IR LT
B ART 720, 5 E NMR TlIfE
B LD e ENNETCH D, 2
T, PHEKOVPF EIC L BMER 25
H L. BIZ @S NMR & W CE 7=k
KT 5 Z LT, W FIEOEE
FEE % 3l L 7= THET 5,
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B. WFFEFE
B-1) 3B OBRE

BN E L TH@ LTV 5 DFZ
R (FA255~257) 1, HARSIRNY
%8 U CAT LR, ik O DFZ 12
B gt & LT, MOMiZE T ¥ (Cat. No.
99053174; RM001) K OVE 7 A /L AFn
JeAEH (Cat. No. 042-25241; RM002) 7> 5
AR h A A L7z,

#E7 ¥ ko (Cat. No. 012-26681, 99.9%
D) IXE L7 AV AFIHMEN DAL
776
B-2) AL

IEE 20~25°C, FHRHEEE 40~80% D BR
BN CREHHR AT o 7o, IR D> B HL
0 L7 R ONDFZ slehix, v U 4
T — R —NTHRRICRE L%, &
ZREOD CREEB O T30 0FE S8z,
vV hZ 7 v X (XP2U; Mettler
Toledo) % F\ T, DFZ iLEHY 40 mg %
FEEicmEY D E7E M 1.0mL 200
X CHFERIZHR S NMR HEEHER & L
77
B-3) NMR &

EfESE NMR JIE T BARE - ()
# INM-ECZ600R/S1 ("H 08 J& 37 %% 600
MHz) % . £ NMR #]E (213 Bruker £
# Bruker Fourier 80 (80.15 MHz) %
72 T NMR ZE & O EREE 1T 25°C 1Tl
L 72, qNMR HIEICI 1T HHLY AL EE
M (AQ) K ONEILEE[H (D)) X, #h %
nastE 60 ik — L7,

B-4) NMR 7 — & flLE

NMR | E CTH 57z B B E =
(FID) 1'%, MestReNovav14.2.1 (Mestrelab
Research) % FVCALER L 7=, Exponential



(LB) & Gaussian (GB) ZH W T, W5
RN T —R= T T X — LB/
GB—0.1Hz/1.0Hz #i# M L 7=, Wiz, 7
— X RA L MIE 512K £ T zero filling
L. HEAEMELOBHEIR—XT A
IE&AT > 72 H D % NMR AT H o A~
7 hvk Lz,

B-5) PH £ & WY PF %

[B-4) NMR ¥ —# U# | THLNT
NMR A7 K)LiZxf LT, MestReNova
v142.1 [ZH#H ST D [ Auto Peak
Picking| F%HE&% Y TAuto Line Fitting | %
RE& VT, PHVE KON PR IEIC K 2 Rt
3 L7z, PHIETIX, a7 —
J kw7 OEE Eitsk L7z, PF IETIL,
v’ — 7 4k % Lorentzian-Gaussian 4K &
WE LT 4 v T 4 > 72X 0 B0k
SH 7z,

B-6) ZMRfA

DFEZ Y7 AT LA~ —Lt (DF) 12
L Cid. BE#RD ¥ F /L HPLC 2547 s 5 %
ZRL7Z(FE DD 77205 (2R, 4R) 1K,
(2R, 4R) . (2R, 4S) KK (28, 4R) 1K
DOE—7 i E AW LT L Y DF
EEM LT,

A + A
DF (2R4R) (25,45)

B Acrary T Aesas) + Agras) + Aesar)
ZZC. ISTIEDFZ OBMER, 4 B—
7 T,

(i B A~ D P &)
N N BT N/ RVARY SRR R NN
U,
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C. BRRUOEZ
C-1) AW S I r b E—7 DR
E
PH 15 &% OY PF 1 O & S0f FE % 3 U012 FF
g 270, EITICHND 7 7 N E%
HENDIRL E— 7 BEERH 2 7 1
b AIEE LT METORE R DFZ O H5"
L HCH KT H T hovE—2 2 H
WHZEbEL, ThhooE—71F, W
TN 05 Hz LFOAE L -ZA U fES
WCEVALLddd o e — 7 Bk E R
NY, Tu—R=o 777 %— (LB=
—0.1Hz, GB=1.0Hz) Z#HT 25 Z &I
X U  Lorentzian-Gaussian D> > 7 L
N (s) ZATEIRTRE &Il L, PH KO
PFIEOfifTxI% e —27 & Lz (KM3),
C-2) B (INT ) OEBREE
FPEGELHE L L, BRS NMR %
& (600 MHz) TH bz AT bV
LT, INTEEZFEML, T AT LA
~—lt (DF) OB M AR, BT Z1T
SRR, HS"ZB W TSR L o EN
2.1%LLN, H3"ITE W T 1.4%LLN DK FE
TDF ZRDDHZLenTE (£2),
—J7. . - NMR Z£& (80 MHz) Tl
H5" &% Y H3"IZ 5\ T (2RS4RS) 1k &
(QRSASR) kD711 b B — 7 INERY
B E— 7 OBfER SBENSE DR
Slc, EDD, MMEIZ XD EEITRN
HTHY ., LIEOMAT TIX PH {EK N PF
BICEL YV EEREORIEZED D Z L &
L7z,
C3) v—IEIE (PHIE) DEERE
PHEIZ LY 7 25 LA~ —It (DF)
ZRELUZRER,. 600 MHz Tix HS"CT%
FRAE & DZED 1.9%LAN, H3"C 1.5%LLN



&L INT EE RS OREN G L (F
2),

—J5. 80 MHz {8\ Ti%, H5" T 5.9%
LI, H3" T 44%UNDRETH Y . PH
HEIXEBISEE IR TREERRCRE D
MR LT,

ZORKE LT, =Y NMR Tidsy
HES L CWE AR kO E— 7 23 B
b NMR Tl HS" O H3"O B — 7 & —
METITEEICE R > TN Z ERET
H5ivd (X 4), FFIZ (2RS4RS) Ko &
— 7 CDOBEBRVPBEETH ST, TORE
K.DF DEAZRE LV & BRI E <
e HEMS R BT,

C-4) ¥—2 749747t (PFIK)
DEBRE

PF JEIZ X D AT Tl 600 MHz D A
7 R ZEW T, HS" T 0.8%LAN, H3"C
13%UNDOREETY T AT LA~ —L

(DF) #1525 Z LM TX | INT & ' PH
LEERIZEOEmWEBEENHER I

(#£2), —J.80MHz TiZ, H5"T 18.1%
LU, H3"T 4.2%UUN & . FFiZ H5"IZk
WTEBRBEOE LWME TR LT

% 2T, PF BT X DFRNTHE RO FEH,
BRI S ic s B — 27 O
g & #es8 L 72, 600 MHz (28T,
H5" 12 B {7 % (2RS, 4RS) & Kk O
(2RS,4SR) RDFAEMREIL & HITK 1.4 Hz
IR L, H3"IZB W T b il B R TR
1.4 Hz IR LT, BERRIC KA,
H5" & OVH3"®D (2RS, 4RS) 1K & (2RS, 4SR)
RIT, RIFREE O ENE 2R 2 & AN
SNTWD, D ARWFED 600 MHz A7
R AZ I T & W] AR O EIE X E U
ff - 14HZ IZIWHKH L TW/=Z &5, PF
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B L DB BN ATl K
DEW DF bz EZEx bbb,
Azt LT, 80 MHz Tld, H5"ICB W T
(2RS, 4RS) KD HMEMEAK) 2.0 Hz, (2RS,
4SR) A3 1.6 Hz \ZUX R L, H3"IZEB W
TIE, TN 1.9Hz O 1.8 Hz 12X
WL Tz, (2RS, 4RS) 1K L (2RS, 4SR)
(R BLVEIRE T D 72 HEIE O 2 2 R
LTHY | PFEDORROEEMEIZEMD
£ LT,

IO XD, AT B — 7 B
SN TWDHOD, EEEIZITER YA
O B — 7 DNIERMEIZ B S LTV RV Al R
PERH Y . 2 80 MHz (28T % PF i
DEBBERKTO-RTHLEEZLN
726
C-5) PF 1& (FBEHT) IC K B EEREDK
=3

[=]

-
—

(C-4) ©—2 74T 47 (PF
%) OEBRKBEE T/RrLE LB Y, 80 MHz
(23T % PF{ETIE, 600 MHz & Lhig L
TERMEORIELRIKTRABIEI N,
FRZ . PF RO RMERFICEWTE—27 O
PAEMEICENE L T2 b, E
SEEDEHEMEICREN D D EB 2 b,
% 2T, PFIEDE, g e — 2 o
EEZEET 52 LIk PFIEOTEE
REEAZKETEXDINEIDERGT LI,

£4°. 600 MHz D 227 FLIZEIT 5
Y — 27 OEIEIX 1.10+0.01 Hz, 80
MHz TlZ 1.55 £ 0.06 Hz TH-72, ZD
ZEMmB, 80 MHz A7 KL TIX 600
MHz & HR_T, B — 27 OFRIERK 1.4 1%
PLRLTWD EHER S 7z, £ LT, 600
MHz T® PF {EfRAT Tl H5" X OV H3"D
B BMEROEE AT H A 1.4Hz T



bole, ThoDOREREZME X T, 80
MHz [Z381F % PF EMATIZ B W TIL HS"
K OVH3" O H-fEE % 1.96 Hz(1.4X 1.4 Hz)
WHEET A ERRY LE T,

ZOFREICHEDSE HS" KO H3" O &' —
7 - AENE % 1.96 Hz ([Z[E & LT, 80 MHz
\Z31F 5 PF IEOFMT 2 FE M L7z & 2
A, BIEOERERAEIT 10%LL FIZE T
T, Yo PH IE & [RIFREE O RS EE 12X
w7,

YL EDFER DG (PR IEIZIIT D E B
X, BE—=2 IR, 22202 T b R O
FBICRESEKGFTHZERHALNE R
776

D. f&#
AWFIETIL, DFZ #ET7 /WbAEme L
T. H_E NMR (80 MHz) (2817 5 PH ik
KON PF VEDERFEE ZMRFELT-, @ik
% NMR (600 MHz) Tix, PH % « PF ik
EHIT, ERIETH S INT 15 & RIZEOR;
FE GREZEL2%LIN) TUT AT LA ~—
b (DF) #5HT 252 Tz, —J7,
B ENMR [ZEBW T PH % - PFIEDI
TIEIZ L DfRATIIRTRE T - 7223, KB
1% 600 MHz & thlg L TH HFEFR 72D |
FAZEITE 10% LN TH -T2, T OREEK
TOHER E LT, 600 MHz A7 KL T
7B L TW Ak O B — 7 23,
80 MHz |ZHBWTIIXHE— 7 L5ERIT
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HR-oTWeZ ERFETFT NG, i,
PF {EIZB W TR, i kI v — 27 O
g A [ E L22WGE G, ERERAED 10% %
B2 57 E, SHE S I TBENL RS
LR D AREMEDS R X Te, T AR,
PF {5 % HFE BRI A3 2 BRIC, iR &=
e LTHaRRat 282 52 FETH D,
PLEOFER X Y, PH KON PF BT,
HENMR IZBWTH - EDOEREEE
R CE DT FIETH D Z & DR

iz, ARWFFERCERIE, # E NMR &
T B SBR L DO BH AT & 9 5 0 L A fE ik
THLHLDOTHD,

E. ZE3R

1) Nishizaki, Y., Sugimoto, N., Miura, T.,
Asakura, K., Suematsu, T., Korhonen,
S.P., Lehtivarjo, J., Niemitz, M., Pauli,
G.F. Anal. Chem., (2024) 96, 9790-9798.

F. B3R

MXRERE
L

FRRRE
L

G. ARMEHEDOHE, BREIRE
L



INT;%& PH% PFi%

8 @
& Miss

If y

T al v

] =

2 s

T T T T T T T T T T T T T T T T
8.33 8.32 8.31 8.30 8.29 8.28 8.40 8.35 8.30 8.25 8.20 8.40 8.35 8.30 8.25 820
1 (ppm) f1 (ppm) f1 (ppm)

X1 INT{E, PH A, PFIE
INT i : #01E, PHIE : =27 @S PFE V20 7 v T 4 Tk
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YRS

3 <N) 5 \5)\6
2 DFZ OibtErE

2L E 4 NICARF L EER,
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H3"
H5" (2RS, 4SR)  (2RS, 4RS)

(2RS,4SR)  (2RS, 4RS) \ /

\j\ e
H3"
H5" (2RS, 4SR)  (2RS, 4RS)

(2RS, 4\3#!1) (2A/R8, 4RS) \ /
] Ll

T T T T T T T T T T T T T T T T T T T T T T T T T T
8.60 8.55 8.50 8.45 8.40 835 8.30 8.25 8.20 8.15 8.10 8.05 8.00 7.95 7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35
1 (ppm)

X3 80MHz () RMO600 MHz () 28175 DFZ (RM002) @ NMR A7 KL
Jnu— K=o 77577 4%— (LB=-0.1Hz, GB=10Hz) @ L7=A<X7 ~,
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H3"
H5" (2RS, 4SR) (2RS, 4RS)

(2RS,4SR)  (2RS, 4RS) \

SN/

T T T T T T T T T T T T T T T T T
8.40 8.35 8.30 8.25 8.20 8.15 8.10 8.05 8.00 7.95 7.90 7.85 7.80 7.75 7.70 7.65 7.60

X4 80MHz () K600 MHz (F) (2817 % DFZ (FA255) @ NMR A-X7 k)L
KR o v—7,
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# 1 AW TH - DFZ RO S Il
Sample DFZ & & DF
FA255 95.8% 0.412
FA256 95.4% 0.428
FA257 95.7% 0.411
RMO001 99.0% 0.544
RMO002 99.7% 0.448
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#£2 ok OINTIE) - v©—72EsiE PHIE) - ©—2 7 4 v T 471 (PFIE) DORDTZDFZ OV T AT LA~ —tLOE &G

(%)
600 MHz 80 MHz
INT PH i PF % PH i PF & PF & (FFfEHT)
DFZ H5" H3" H5" H5" H5" H3" H5" H3" H5" H3" H5" H3"
FA255  99.0+02  99.7+02  995+0.1 100.0+1.1 1002+02 999+0.1 105.9+0.5 1044+03 118.1+2.7 103.6+03 1082+38 99.9+0.2
FA256  98.9+02  993+02  988+03  989+04 100002 995+02 1052+0.7 103.3+0.7 117.3+1.7 101.8+0.5 1052+0.6 97.5+0.6
FA257 979+0.1 986+02 981406 985+12 992+01  987+0.1 1032+0.6 101503 1145+12 976+12 102707 932+1.1
RMOOl  99.0+0.1  99.6+0.1 1004+10 100.1+04 997+0.1  999+02 101.4+0.1 103.1+03 1057+1.8 1005+1.6 1056=21 99.0+16
RM002 99.8+02 1003+0.1 1009+1.1 1003+0.1 100.1+0.1 1004+0.1 985+06 998+0.1 965+21 958+16 959+22 95214

& 1 OZMEITIT T D HHEZ R L7z,

FphFEE 1 =, NMR HIE 3 1]
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R EEEER RN &R A E LM FHEFL)
AR ORI DR R CBIRRIT 5 < REMRERITIAT 72BF5E
A 6 RSB REE E

BN OBRERERE DL RIZE T 5 HENSE
—7 AV T — AEBIEORRIZET DA —

WoesrHE Kl 52 BHARZAEWEERZH bR HEHdx

MAREE 7 AT — 2 OBEHBRIEOW R B L ORER L2 B LI2Eo—BR & L
T, WEEEEMEN. L7225 % LI HIEIZ K 2 78 ENMR(TH-gNMR)(Z 565 < FH B VIR
(Relative Molar Sensitivity: RMS)Z FH\\N\oL-7 A2V F)L-D-7 = =)V T T = AF )L AT )b
(L, D-APM)E L ON5-_ P )L-3,6- 243 V 2- BT O U BEER(DKP) AT D HESTIZ DUV TR
EATo 1=, FORER, KREWE(T A LT — L)IWIXT DL, D-APME L O'DKPDO4RMS A3
HNERY, ZIHORMSO IEMMEILE T VIR AW EBRIC K 0 SEGEE . LR
KLV, SEIALNERSTERMSKUIEEMEZHWS Z & TP A0 T — A D, L, D-
APMFE ODKPOERNAREL 72V, 7 AL T — A Z G D a3 O E ST S E DR D>
B D B W ITIED N STz,

A BFEEH) E~OEFENPFS N TN D, FEERE, K
T AT —AE, KSR T LT LT E& AR EFCO)2 TRENTWD FiEE
ANRTHX UL L-T 2= VT T =205 £E\Z, HPLCIZ L5 7 AV T7 — A RakiR
URTF RDAF IV AT )(L-T A7)V F )b HEOMENLICET A MEt 21T\, OB EIfE
L-7 2= )VT T2 ATV AT N THD. DER, 7oV NEEEREL LT A

Z1UiE 1965 4E1Z 1.D. Schlatter 3% /& L 7-{bLA& 7L —2, L, D-APM, DKP O [RIFE &3 7]
WMTHY, HBREIIHED 200 %, D00 REZR HIE(ARRIE) e L=, A4, 7%
RER e H S AR L T e E LT BEDE 5722 5 B N EEE DRI
DRDODLNTWDLRMIFIMTHL . ZO7T SOKEE N A2 HMIZ, THEIZ X D EE NMR

ANV T —BZONT, HRTIEZDMER ("H-gNMR)IZ H-5 < AH5%HE /LR (Relative

LEVEZHRT 57201, BMINYAEE? Molar Sensitivity : RMS)% i\ 7= HPLC #:(RMS
IZBWT, O-EFTOT AT — hEHE, BYCIZER LG EED DL L. 2O
QR R & 72 13 8E OBRICAE U 2 Bl A ) RMS VEIE, HIEXGE B L OVIE S R0E
N, b, 5N UN36-TUFF V2B E T E 7R D FEYEYVE (RO E AR &) & D 1R

7 ¥V VEEBE(DKP), L-7 A/X)LFJL-D-T = =)L ZRRMS ZH LM THZ &Iic kb, THEHEY
7T =2 AF LT AT UL, D-APM)) (K )D& |, TRMS]) LV THIEXG: & LEME O
B LR, @G ORI ED e DORESEME DEREE L
EEYE, MR &N To#iMg & LT THHETHS. Fi2, RMSIE, FHEFMIC

EDLNTWD., ZDoh, TALT—A EfEREEBENAEETH 5 'H-gQNMR (2 IS & H
DOEEEWET DB AT 5 ERETIL, HENTWAZD, ZoFECEIVESNRD
BAERTENRESN TSR, EERMED EEEOFEEELEVES 5.

Efertom b, EREETRfEOBLS S, HPLC
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ARFFETIE, ZNboERERE 2, Y
WE L L TT AT — L% W= RMS ¥4I
X % L, D-APM K O} DKP 51k DHENLIZ DU
THiRT L7z,

B. #F3EHE
1)K

T AT — L, BRI RS A
AW, L-7T AL F)LD-T ==V T T =
AF NV AT V(L D-APM)IL, & L7 A /v AF
SRR SR A 2, 5-_0 U L3,6-T
IV -2-v T U U HEEE(DKP)IE, Sigma-
Aldrich ® % /=, 14-EA(hU AF 2
NP (1,4-BTMSB-dy) 38 EAE HEM) T 1,
LT AV AFEISER A e, ALY
— /IR bR SR E W, 2ol
OFRIENT T R THIR OFIEFRR L 2 F 2.

2)HE

LMI1010 &# Rk 7 v~ b7 Z 7 GEAf %)
(FRBSEANA T 7 A = 2 ),

27w K BM20((BR)™— - 7 R -7 A
5

3 37 o KFE: AUW220D KON AP125WD
((BR) B BT )

D Sy B R 522000 £ R RS & O
MiniSpin (= v XY KL 7 #)

3)'H-gNMR (ZE-S3< RMS Z W=7 A5 vT7
— A, L,D-APM, DKP /3 #riEDHEST

3-1)'H-qNMR (2 & 3 7 A3V T — A L, D-APM
KO DKP RIEDE BRI E
T AV T — LK) 25 mg, L, D-APM KX
DKP % 5 mg ZFE5HICEY LV,
il 2 DY FNEITERNESGWE E R LT
%, M 5mgAfEEICED & 572 1,4-BTMSB-d4
#) 5 mg & S PESEE NN > T o T NAE
~NENENRBL, HAX )=/ SmLExENE
NATINDEZEM LU=, Z O 600
pL % 4% 5 mm O NMR REHE IZ AL, A
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L, 'H-gNMR i€ %#1T>7-. 1,4-BTMSB-ds D
VT VERERE A 18.00 & L & DT AR
N7 —2A, L, D-APM X3 DKP ([ZHkT 25 %
NENDOREERD > 7 IVIEFERE, 751
B, BESEZ TEORIRAL, &8
(Csa(%o) & FH L7z,

Csa(%)
_ Isa/Hsy
Iic/Hc

MSA/CSA
MIC/CIC

X Pc X 100

Isa= B EXIRWE D > 7 F )V A
Hsa= HIERRWE D EEY 7 F IV DKBEI
Msa= BIERIRWE Doy 8(T AT — A,
L-D-APM : & $1Z294.3, DKP : 262.26)
Mic= W1 % %) B O 4y + #(1,4-BTMSB-d:
226.50)
Csa= ARERVE IR H O JIE XFGW)E D FE (mg/g)
Cic="H-gNMR H NAEHEY) ' (1,4-BTMSB-ds) D2
[ (mg/g)
Lie= WIZEYEYE O EEICH W= 7L O ik
e
Hic= WIEE'E D EBICH W= 7 v dK
F
Pic= WEEEYE OFEREME
3-2)'H-gNMR HIE & & 0T — & OfEYT
'H-gNMR | € DEA SR E2 R LITR LT, 72
B, 'H-gNMR O{b#> 7 ML, 1,4-BTMSB-d,
DKRFTFNEIEMESTF LG 0L L, §fE
Z ppm I TR L7z, 5607 FID 7 —# (3,
77— U KR O M E AT 2. 1,4-
BTMSB-d, M ONE &S 7 F /L DRSS #ilH 2 iR &
L7-%, 1,4-BTMSB-dy O 7 F/VIHFERE %
18.00 & L7zt D7 A7 —U2A, L, D-APM
XX DKP IZHRT 5 ENENDORER DV 7
FVEREES A 3-1) TR LzatERITRA L,
ENEThOEEEEH L. vk, 7 —% Ofif
HriZ, Delta( H AR F(R)FEHIZ L 1To72.

3-3) REHET ANNVT —b)IWIRT B L, D-



APM } O DKP @ RMS DE H

T ANVT— A, L, D-APM KX DKP (2D
T, 'H-qNMR |12 X 0 B & -l S =
EREICEDY L0, AZ ) —/1/0.05mol/L U &
(B U 7 DEE R (EH=43) 2 M/ L= b
D % K PEX G E OEREFIR & LTo(T7 A3
JLT— 29 1500 pmol/L, L, D-APM & T} DKP :
#J 500 umol/L). & D%, A X/ —/1/0.05mol/L
U B ) D D)RE T iR (pH=4.3) %2 N Tl
HARL, SHIERH W E OREREETR 2 8 L
7o, BAFVERIR OREFPRILT A ST — A K
O DKP 1349 3~60 pmol/L(5 A.EJE), L, D-APM
1359 3~40 pmol/L(5 JSIEE)TH 5.

T D AR OREEFRIRIC OV T, &
fb&W 3ty MFOMRL, ROBIESRMC
XoznhznntrLic.

W HE SR

717 2 : L-column2 ODS (4.6x250 mm, Ri1-£%
S5um), H 7 LIEE 40°C, i : 0.8 mL/min,
A ;10 L, BEIFE A: 0.05 mmol/L U %
TKFEF FU A 0.05mmol/L VU U EEKTE
F+ hVU 72 =1:1, B:0.05mmol/L U > g K
FF MU DA 0.05mmol/L U UEEKE T b
VLT =R V=442, 77T
2 - 0 min (65 %B)— 25 min (65 %B)— 25.01
min (100 %B)— 40 min (100 %B)— 40.01 min
(65 %B)— 50 min (65 %B), FHHEE : 220 nm

IR, STRROENVRE 2 X s, Mt
DIEE(E — 7 mfdaE) 2 Y#ho 72 > h L,
Excel # W CFEAZEA(X : 0, Y : 0)ElFE
MEAER L, ZhExmEmReE L. b, %
WRZB 57~ 75 EDOE—2 D SN
10 BA k& 72 B IR EEEPH TR ERR 2 ER L
2. ZDtk, SONTHIERYE K OFEYE
WVE DR B O AR O & D L (HIE %5
WV EEYE) D & FEYVE IR T 5 HIE 5
W& D RMS =& H L7=.

3-4) RMS O IEREME DA

7

L, D-APM 240 11 pg/mL OEF /VIEHK A &
O DKP R 11 pg/mL D F T )VIRIE B % %
NENFREL L, RMS OEMEMOFHmIZHEH L
7-.

(B ~DEE)
AWFZEIE. MBI )b B EIH T2,

C. RRRVOEBZE

1) 'H-qQNMR {2 X 57 2V F— A, L, D-
APM KO DKP REDE EHIE

RMS OB MIZHT= 0, T D EERERIK D
REOEMMEZHAT 5720120, REDE
R EBGE)VEH LN L OMET L2 L NE
HThbH., 22T, FRIEDOEZEIZHONT
%, 'H-qNMRIEIZEVRkDDHZ L L L7, 'H-
qNMR E1E, A7 RV BB SN D EYE
WV & IE R RE D > 7 TV TR R EE (S 5y
E) & ENVREOBMRN G, HEXNSWE DG
BAMEEETHZENARETHD. 7o, SI
2 F = TNV A WD 2 2T K
D, /oL ERMBOEEMETEWTEES
25, £IZT, WEXNSWETHLT AL
T —2nL, T ANV T—2A, L, D-APM K () DKP
[Z2WT 'H-gNMR JIIEZ (T o7, 7ok, Ak
LV EONZEREED S FL—H YT ¢
ERERT D720, RGHEHEME & LT 1.4-
BTMSB-ds & W TRIEF OKFEEEZRH L
7=. LB D 'H-gNMR A7 kL% 2 /)
L 4rT. T T AN,
7 ALT — L TIE S 2.49 ppm, L, D-APM T
L6 2.06 ppm, DKP TlX 6 2.04 ppm D> 7 F
NEEBERATZTVELTGERL, 260
T FIING, FHREDOE BT & &K 2
OHTOT =2 OYHEL VR L., 20Ok
B OREREIL, TASLT—ATI1.9%, L,D-
APM T 85.2%, DKP T 99.1%T&h 5 Z & 23]
LNkl oi.

)FMEME (T A NNVT — B)WZHRT B L, D-APM
KX O'DKP ® RMS OEH



WIS, FEMEWE(T AT — )N T D L,
D-APM K ! DKP @ RMS #H 45729, 'H-
qQNMR |2 X A G BICHESW TR S - £HlE
KISV My O VEW) L DREYETR 2O\ T, (B-
3-2 IR L2 IE SR & 0 RO AT 0 e dn
g2 e S 7= HPLC Tt L7=(K 5). £ D
%, BonET—XICERSEFEE 2B EHRE
BAVER L, Z O &M & o EGRIE x5
IFEVEWE) N O FMEY BT X D E X G D
RMS Z#HH L7z, £7°, KMEROERMEAFE
fiL7=& = A, L,D-APM, DKP K (N7 AL
— L DB OREREIL 0.996~0.9999 & B
HThbHZENERINT. FHIEXRYE &
OREYEYE ONRFR 2R ER LK 6 17 . #l
TEXRTRE I OFEEYE Z &2 3 T O ER
DEEDOFEHEEHEHB L 2 A, L,D-APM X
1319, DKP % 1555, 7 A/9LF— L% 1583 T
HHZENHBALE., b OREROMEZ D
FIMEAER AL 1.5~6.6% TH Y, MEHRONR
ERB(ERRIE) E Dby T+ 5 &, Zhnb
DO EREOM X T RMS OB HICHEH TR TH
HZEMHBMNEIRoT. 22T, 5622
NoO7F—2 10, KEYE(T A0 T — L)
T D HIERRME D RMS ZHHLZE Z
A, R2IFTIETHDLZ ENRALNE T2,

3)RMS O IE et D FEAH

3 H A7 RMS O IEfEMEZ T 5729, L, D-
APM % G107 /VERIR AGRER) 11 pg/mL) e Y
DKP % & T0E 7 /WA BORER 11 pg/mL) % %
3ty FTOFEL, HPLC IZHEL (X 7), RMS
ERORERIED 1 > THLUENEWE % T &
AR E L THW D RERIEICLVED
NHERMEEEE L. ZOE, £310RT
£ 91, RMS ik EixtmEfikic L vEon
T~ EEMEIZIZIZRECTH-o7-. £7- RSDITHK K
T43%ERELRIFThHo72. LLEORER LY,
FEEYE K O UCKkHET D RMS IXEMETH
D, RMS IEIZX DT A LT —A0 5 L, D-
APM K O* DKP OK5E7RERNAIRETH D Z &
MDA SNE o7,

78

D. #&am
KRFZETIL, T AT — L OHRRRERED
WEBLOHER EZ B LD —ER &
L C, MEFEE RN L7232 2805 % HEIZ 'TH-qQNMR (2
#:-3< RMS % V7= L, D-APM B L Y DKP %5
HHEDWHESLIZOWTHRET LT-. ZORER, 1Eff
IRREERIR DR E I SO THER L= & &
FREDAEH Z D L GHIE 6t '8 DA & /L HEY &
DXLV, FEEWE(T AV T — 2R
HHEXTRYE 2 FED4 RMS #5002 Lz,
ZiLBH D RMS DO IEREMIZE T VIR Z v
MFEIC X 0 EIEE N, 722U T — A bHIE
K GWVE 2 FE ORI O ENEE 7 €& % A HE
ETDHZENHLINE T2 KSR THESL L
T2 HTER, 7 22U T — A DO HERBRIC T
HERN R FEE LTOFERANEREIND.

E. 3TER

1) Idris M, Varshney KM, Sudhakar P, Shukla
SK, Baggi TR. HPLC determination of
aspartame by

4-

dinitrofluorobenzene. International Journal

in tabletop sweeteners

precolumn derivatization using 2,

of Pharmacy and Pharmaceutical Sciences,
4,522-527 (2012)

%10 IRE IR N EE, TR )
H, HEAT
(2024)https://www.caa.go.jp/policies/policy

2)

/standards_evaluation/food_additives/offici
al _documents 002

Food Chemical Codex (FCC) Twelfth
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23  RMS ¥ & WERIEGF IR BRI L DT VIR A B L OVB OH|E X5
W'E DG B O i (n=3)

RMS method Conventional method

Content RSD Content RSD

(ng/mL) (%) (ng/mL) (%)

Model solution A 115 43 114 43
Model solution B 11.2 0.6 11.1 0.6

EFIVIEE A D L, D-APM JEFE © £ 11 pg/mL, TF/VIRIE B © DKP #E : # 11 pg/mL
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78 5—TF )L —2—AF LYV 1 1 1 0
79 i%V/V?i‘/EE’FE"E%/V‘/‘?A:ﬂ\U? 2 1,490 560 200
80 TF LTIV TERE TR T A 1 5,000 0 0
81 =—7 VIR 16 15,830 11,261 2,572
82 UYL R 2 140,000 1,000 2,000
83 U VEE TN T A 6 945,300 574,000 5,600
84 o)A I N T = m— ) 0

85 [ A Sy N 3 653,317 155,667 0
86 ALV A 13 4,432,038 4,143,908 25
87 X (VLY 7 9,604,168 2,105,165 360,000
88 [ME{LEE gk 0

89 R A7 ST 5 12,025,980 10,925,980 540,000
90 by 19 1,167,902,875 115,890,551 0
91 A A7 —Iv 13 3,870 3,243 136
92 A ET—Iv 10 2,657 2,450 207
93 A5 12 7,498 7,195 752
94 ERE N 8 1,146 1,628 18
95 AT =NaANTET T TFRIT A 18 1,634,308 1,620,297 19,808

96-1 AN NT==v T/ —)v 0

96-2 |ANhTz== AT xRS 0

97 AL AT R D L 0

98 RBIAELY 4 47,680 51,180 0
99 B R LK SR 17,178,290 11,563,590 4,000,000
100 [@ER(E~ YA 0
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wmES 2 il aHEE | ARAGHEAE | mEE
101 [HBAFRITA 9 6,510,785 6,468,785 200
102 [BEETE=U A 1 2,136,000 0 0
103 [IARFVAF A= LT A 1 5,900 0 0
104 [VRFLAF LA B—ZF T A 11 3,412,740 276,010 209,000
105 (B —AmTy 9 13,652 12,252 200
106 [(BrEXYrF 0
107 [FERAYTIV 1 0 190 20
108 |[FESIT=L 7 43 45 4
109 [FERbaxRUL 7 333 275 0
110 s Uh—n 10 4,459,800 4,169,400 0
1 FFTAD 0
112 5 —Z7=LB=F R oA 4 49,733 49,583 0
113 =@ 37 46,597,061 25,277,856 100,834
114 I ERAY T a )L 0
115 P B==FL 9 24,300 20,285 2,113
116-1 |7 E—hVo A 2 506 506 0
116-2  |[7=U =0T A 10 397,250 340,750 0
117 (TN T A 6 196,940 149,500 2,000
118 I BB ND A 2 71,990 71,910 80
119 = megk 4 13,600 10,300 3,300
120 I UBEERT =T A 3 15,000 14,900 0
121 = =T RIT A 24 13,088,975 10,278,375 9,100
122 U 19 3,380,497 2,878,360 192,595
123 [ZUkDY 24 22,855,851 7,672,205 61,171
124 \ZUEDAERBRTZT )L 35 16,590,281 13,946,443 745,064
125 |7Vl @y A 2 17,100 5,800 0
126 |ZUFAYF U TN A 1 241 1 240
127 TN )T IETIRN 11 5,294,840 4,875,840 50,320
128 A= 2 609,000 558,000 0
129 (A arEhUYA 2 146,000 125,000 0
130 (ALY A 2 130,000 137,000 1,000
131 [Aar B —gk 1 2,600 2,800 0
132 [ZAar@BF oA 5 655,290 517,000 1,170
133 PAEIANYLTY 1 300 550 250
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% &| , B S| 2HEE A ST T R o

134  [L—ZNLEIER 9 109,590 16,651 25
135 [L—AFIUEET U E=TA 0

136 |[L—Z/VEIUERAUT A 0

137 L= NWEILERANT T L 0

138 [L—2ZAFI TRV A 23 96,508,877 83,948,177 760
139 L= NWEIVE TR L 0

140 |[TABINT TN 1 20,000 18,000 0
141 rAB~T XA 1 510,000 430,000 0
142 | AR 8 46,368 46,361 5
143 | ARB=F IV 6 917 176 10
144 (T ARBATIV 10 3,077 2,288 29
145 | 30 151,953 123,555 6,409
146  |[Fo=F—n 13 9,211 8,786 124
147 |[wEFIVH 5 2,135,920 755,920 0
148 |2 JRg 5 4,179,929 1,196,399 633,720
149 |[aZE—FNTA 2 55,840 53,620 0
150  |[ZERTFRUT A 6 1,906,430 1,192,269 560,911
151 =0V A = S 1 2,000 2,000 0
152 [ArRaAfFURiERTRD A 1 57 0 0
153 |[HEERAY TV 14 94,024 76,762 1,412
154 ‘E’Fﬁi“:‘—‘)‘/v 16 113,149 85,737 6,437
155 ’E’Eﬁéw/ww\ 2 40,422 41,125 0
156 ‘E’FE&W‘"J‘:/V 11 1,843 1,546 63
157 F’EE’Z‘E*‘/&D/\#V/I/ 1 750 620 1
158 [EpEg hrRYL 12 4,482 4,030 74
159 [EREgT UV 8 208 148 24
160  |EEERT LE =)V 8 1,561 1,047 104
161 ’E‘F@E?‘/T‘/ 19 134,603,523 120,149,823 30,138
162 ‘ﬁ’ﬁ@ﬂw% 20 19,678,733 17,038,053 551,480
163 ’E’ﬁﬁé%l:“:/lfﬁﬂ'ﬁ 2 503,000 503,000 0
164  |[HEEET =TV 8 2,604 494 0
165  |HiEET F v 11 15,603 14,452 153
166  [HEER~L UV 12 35,147 34,815 572
167  |[EEERl—ATFIV 6 1,968 1,638 0
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NES| : Bn B afmE | BREUHEE | mHE
168 HEmE) UL 11 4,510 2,686 334
169 NG 1 1,000 1,000 0
170 Yo VTN A 0
171 YoV RID A 5 224,000 150,700 0
172 YVF VATV 7 14,383 12,733 905
173 [ YT 2 54,000 44,000 10,000
174 [ | AN 12 25,287,633 23,658,168 19,525
175 [ Az SVEVEN 6 580,330 581,910 4,680
176 |Z"ErMbek 0
177 R IR SRR K 1 3,900 3,800 0
178 WHEREAT N D A 19 1,772,908,091 199,516,623
179 RERFREK 0
180 WRHERRER TN D A 3 68,000 74,000 0
181 |2, 3—VTFAETIL 2 1 1 0
182 |2, 3=V TF )N —5—RAF LTV 3 3 3 0
183  Rrun~Fyrur’t Uy UL 5 4,790 4,790 6
184  |[L—V AT AR 5 95,369 5,439 0
185 5 —VFUNEZTNTL 1 2,000 2,000
186 ThI—v 16 23,021 17,277 1,332
187 [hrAT—L 11 855 627 8
188 ThaRrE—L 13 9,595 9,561 30
189 |1, 8= A —/L 8 8,089 7,285 102
190 T x=)b 0
191 P7z/maFy—n 0
192 CTFeRaF LT 2 30,000 15,000 0
193 DR ANF T I 1 50 50 0
194 R ANTF TR R 2 3,200 3,200 0
195 RE RS EAYE 21 249,468 163,868 9,793
196 RERifR R T v — V38 24 1,239,353 105,074 583,809
197 NeilkE kT VT EREE 21 15,330 12,619 1,471
198 [IEMGiE s kR K FRIE 4 124 86 37
199 (2, 3=UAFAELTVL 5 59 59 0
200 |2, 5=TAFAETVV 6 466 466 0
201 2, B—TAFNAETT 5 223 222 0
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BA{L: kg
&5 4 =t aHmE B AT E B 1 B
202 |2, B—VAFAEYTY 1 1 1 0
203 [vavEE 4 1,821,000 1,173,600 0
204 |RFEBAIVD L 1 1,500 640 0
205  [DL—iEAER 1 10 10 0
206  [L—iEAEE 14 865,163 644,163 0
207  DL—iEAEBEAIID A 0
208  [L—{EAEELIY L 0
209 L—iEAEEBRIATT A 0
210  |DL—iHABKBELIY L 0
211 [L—iEABAKEIIT L 6 549,900 424,900 0
212 DL—iEAETRTL 0
213 L—EREETRITA 4 280,100 179,100 0
214 [RHEEVDD A 2 405,120 14,120 0
215 ST S WAV 1 3,900 3,500 0
216-1 |RARE2E 4 6,060 5,902 0
216-2  [BAREGE2ETAI=ULL—F 1 0 1 0
217-1  [RARE3E 6 2,180 2,070 0
217-2  |[BRARGIETNAI=VLL—F 3 810 319 0
218-1 |[AFARE40%5 6 3,267 3,057 0
218-2  |[BAREIOFTTNI=Y AL —F 2 700 395 0
219 |[RARE102% 6 11,855 12,310 70
220  |RAFRE104%5 2 0 150 0
221  |BRARE105% 2 570 342 0
222 |BHFREA106% 7 1,535 1,431 0
223-1 |RMEMA4E 8 19,521 19,711 0
223-2  |[BRAEE4FTTAI=ULAL—F 4 980 1,071 0
224-1 |BFEESE 7 16,896 12,161 0
224-2 |[RAEEBSETNI=ULL—F 3 420 426 0
225-1  [RAREE3SE 2 100 101 0
225-2  [BRARE3FTAI=U AL —F 0
226-1 |RAFALE 9 4,683 4,783 0
226-2 |[BAEFAIZTAI=UAL—F 3 270 312 0
227-1 |BRAFEA2E 5 550 664 0
227-2  |[BRAEG2E5TINI=UAL—F 2 60 61 0
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mnmES| I =t afitrE | ASmUHE | BHE

228 [vabEfEMAER T AT L 10 6,617,901 3,174,901 2,660,000
229  Uz— i 5 463,366 400,231 36,000
230 [T INTm—L 9 3,111 2,970 8
231 U FATAFER 7 6,078 1,578 0
232 PKER{LADT A 9 95,209,227 4,522,227 0
233 KEBLANT T A 18 16,458,075 12,770,605 577,610
234 KER(EFNID A 23 | 2,613,231,945 163,671,634 170,000,000
235 [ KER(L=7 R DL 2 2,300 2,800

236  |[AZTm—2 10 164,373 141,409 0
237 AT TULSEEIIL LT A 2 75,334 70,934 0
238 RTTUVEE~T R A 2 3,411 3,411 0
239 AT T aA VBN T A 2 117,700 116,900 0
240 (AT TOAVELEET N A 7 289,638 289,208

241 NEFUIERER ATV 11 2,304,193 957,363 12,900
242  [D—YAER—L 13 57,476,993 43,572,622 871
243 [UAEUER 4 290,009 260,005 0
244 INEEETITT A 12 321,680 273,599 0
245  [JAEUERAATTA 0

246 |IREET U E=D A 2 1,620 1,620 0
247 |[REEAIVY A (EK) 8 16,569,760 6,375,460 26,300
248 REBHIVLT L 18 19,058,571 13,170,663 5,137,760
249 |[IRERKRT U E=U A 1 0 0 0
250  |IRERIKFEAVD A 0

251 |JREEKFRT NI A 15 63,012,720 24,425,115 4,050,000
252 IREET R A 8 9,319,290 5,431,790 160,000
253 |[[REE~T RN 6 1,456,501 584,501 830,000
254 [ FTRUEY—)L 1 26 0 0
255 FTIV A 11 40,896 40,422 0
256  |FTIREERIE 3 37,600 37,500 0
257 [ FT BT VEERE 0

258 (FTIVFATTUEEE 0

259  |[FTIFTHL—1, 5—DRRCERE 1 0 0 0
260  |[FTTVUNEERE 7 71,140 58,840 60
261  |[FAZ—FTNE 16 28,237 21,433 4,301
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wnEE 4 St aHfEE B AT R i HH 2=

262 |FA—VE 12 199 162 36
263 [L—F7=r 2 49,542 25,393 24,000
264 |[TAHT—IL 13 2,121 1,747 38
265  |FH—v 4 2,622 2,319 74
266  |TAHVEETTF IV 1,092 977 67
267 |gkrmu U TR A 2 271 271 0
268 |5, 6, 7, 8—TFhIbRuX )Xy 2 4 4 0
269 |2, 3, 5, 6—T rIAFALETVYV 7 112 112 0
270  |TERTEEER R A 1 69,000 61,000 4,000
211 |[TAEFRA—IV 6 3,007 1,761 826
212 [FA_URRILKFEE 17 36,334 35,241 683
273 | T T Va—)VEEFRT A 0
274-1  BHRIE (7 V= FRER) 2 8,000 6,500 0
274-2  SRHRIE (HRELGR) 1 160 160 0
275 BRZEaT7 AU FRIT A 2 1,630 1,550 0
276 [RZEnT 4L 3 244 36 0
217 |dl— o —hazzn— 12 19,751 10,649 2
278 [Fa7=n— LEfET AT 2 5,070 5,070

279  |d— o —baT=p—/LEERT ATV 1 480 480

280 |[DL—NZ+77v 0

281  [L—NFr77v 4 7,165 5,377 0
282 [NUIAFALTI 4 305 55 0
283 2, 3, 5, —RNUAFAETVV 9 630 625 5
284  |DL—hLA=r 1 5 5 0
285 [L—hA = 6 60,796 43,939 0
286 |[FAVv 1 920 920 0
287  |[FEwATY 0

288 [FRUTAARFUR 2 187,230 136,310 0
289 |=aFUm 1 4,800 4,800 0
290  |=aFUmETIR 8 206,100 205,900 0
291 | ZERbRiER 1 170,000 0 0
292 | TER(LER 0
293-1 |[ZEbr A% 5 1,902,300 1,252,300 3,000
293-2  |fokhi —E{r A% 11 494,726 495,800 56
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mnmES s (& afmE | ARECHNE | BHE

294 | TERLRFE 32 622,199,665 391,317,425 0
295  |ZEMEFH 3 8,145 8,145 0
296 | ZIREETAF IV 0

297 LB 15 5,040,421 3,678,342 80
298 [FLEBHUD A 1 27,000 27,000 0
299 |[FLERHNT T 17 1,988,052 1,785,752 290
300 |FLEAgk 0

301 |[ELERSRITA 10 1,685,045 1,246,745 0
302 |[FAT—A 1 200 200 0
303 |y —/FTIR 10 17,366 9,508 8,461
304 INVEHT LTI A 3 44,178 44,048 0
305 INVEXT L FRIT A 1 320 260 0
306 |R=Ur 20 233,471 185,496 10,957
307 NI RERAY T F IV 1 1,800 1,800 0
308 NTAX VR REBAY T EE )L 1 2,400 2,400 0
309 INIFXVEEFWMTT IV 0

310 NIAX VR RERT TV 1 6,800 8,300 0
311 PRIAXVREFR T e 0

312 PSTAFAT RNV 4 206 235 31
313 [L—~U» 10 121,552 116,589 0
314 |INLATAFER 3 2 1 0
315 INUNT VBRI T 7 64,010 64,010 0
316 NUNTUEETNID A 1 84 84 0
317 eFF 3 269 259 0
318 [L—bRFUUHERE 2 9,918 9,918 0
319 [EARRUFTIS 2 2,000 1,600 0
320 [EXIVA 0

321 |[EEIARRIER =R TV 3 2,117 2,117 0
322 |1—eRaX v =FUFTU—1,1—-VRARCE 0

323 [AN=E VNGNS Y 7 4,120 3,667 29
324 [EREFIUIRRT— A TRAF AT EY -V 45 29 27
325  [eNERT T EE ALY BRARE T T 17 46,457,665 43,102,685 540,759
326 |[eRuFrutibin—2 1 236,320 60,479 161,970
327 [eFeFo e Lsr 7w 14 13,948,624 12,604,241 60
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NN ES i =t aHifE Bin AT T & T

328  [ENEFT FRELAF LELE—R 3 175,500 114,500 59,000
329  [E=AIF Y — Bl RIR R EA A
330 [ERUTY 2 2 2 0
331 [Bm—u 8 871 826 44
332 [BPp= LT REUR 0
333 [evUULVTFU 6 57,513 57,512 1
334 DkERER 12 365,307,421 53,877,150 271
335 [ES5Uv 1 10 10 0
336 [EURFLEEE 6 53,898 54,198 0
337 [EURF=L 0
338 [EREEAREA U A 1 34,500 28,900 0
339  |[EEERRRERT NI A 4 6,245,300 1,271,000 44,000
340 [EmUVY 2 13 12 0
341 [EEVUERIUA YT A 5 835,300 832,500 0
342 ==Y I ) 7N 1 73,700 67,000 0
343 [EmVVEEKR ST LA 11 1,930,930 1,763,940 143,200
344 BV RS T Ek 5 71,294 63,194 5,900
345 == 118 LY A 8 2,210,628 1,982,440 42,000
346 Em—)L 0
347 L—Tx= VT o= 8 45,871 44,436 0
348 7= VEERRAY TV 6 287 167 17
349 [T VERRAY T F v 3 693 733 15
350 7 = VEEg T 6 354 323 91
351 2—(3—7z==)LFut’ L)Y 0
352 |[T=RXFNTIV 0
353 [Tz /)—)V=—F )R 15 21,032 9,412 1,800
364 |[Tx=/—/VHA 12 2,892 2,621 471
355  |[Z=mi 7 AL® 0

355-1 |[Z=mi 7 ALAIT A 1 2 2 0

3552 [Z7=mi T AL T A 0

355-3 |[Z7=mi 7 AL RIT A 1 2 2 0
356 | ST —ATEAT—F 1 830 830 0
357  |[FHI—v 8 1,798 1,676 77
358  |[TFATIV 0
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MyEs . 5A St alwE B n A AT R e S
359 sec— 7 FNTI 0
360 TFINT VTR 85 46 26
361 TFeRaXL T =Y —)L 4 2,903 1,203 500
362 7 )VER 5 12,586,206 1,114,081 0
363 T NVEE—F T A 4 650,037 573,037 41
364  [TATAFY=L 0
365 TIVT TV N D ER 8 3,744 3,643 23
366 TR ) —)v 10 10,522 8,872 1,050
367 Tav AT VT eR 5 966 466 36
368 WA =1=zaNg 3 8 14,198 10,525 1,473
369  [FEEAUERAYTIV 5 4,649 3,038 171
370 A= =g e Y 15 82,550 75,889 7,681
371 [EEAVERAN T A 0
372 |[TEEAUEETNTA 1 3,000 3,000 0
373 |[PEEFUEEU UL 6 1,739 1,335 39
374  |[Furtaiy—u 0
375 [P Ty 0
376 Tarrrs)a—n 21 24,165,619 7,469,084 44,472
377 TarL s Va—VgIEER = ATV 9 1,462,860 1,468,800 19,000
378 AT 11 13,083 12,925 2,318
379 ~FH T YL 11 13,345 12,862 796
380 YU BT 10 16,739 16,616 133
381 NFILT IV 0
382 NTHUEETT )L 8 1,048 792 50
383 1—~YLT T ER 4 4,379 4,380 97
384 NUNT va— ) 16 83,767 38,080 886
385 NUAXT VT ER 11 13,434 8,706 328
386  [2—H ) —)b 1 0 0 0
387 NUFNTIV 0
388 trans —2—X 7 —L 1 4 4 0
389 [[—~TFr—3—F— 4 4 4 0
390 FERT Va—VER 17 49,667 13,821 1,016
391 FEHET VT ERE 12 2,131 1,485 368
392 R BT e L 2 3,500 1,600 300
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BT : kg

wnE S i SfH cHimE | EaETHTE s

393 RIT ZUNEEFNIT A 2 300,745 43,960 256,785
394 RIS TFLv 1 6,000,000 540,000 3,400,000
395 KUY _—k20 2 123,992 30,000 10,000
396 ARYYL~_—h60 3 70,848 10,002 0
397 |[RUYLR—165 1 2 2 0
398 WYY L_—E80 4 208,486 15,320 50,000
399  Ryr=aArryky 0

400  [RVE=LARIERIRY 2 137,380 137,380 0
401 RVT T 1 13,000,000 240,000 13,000
402 DN v D7 N 3 45,000 44,900 0
403 RVVAEETRID L 14 4,186,445 3,996,320 3,300
404 |d—ARNFRF—V 3 42 42 0
405 <)V h—)v 16 17,613 15,548 870
406 D—<r =k 5 1,478,000 1,392,600 0
407 AHEATEE 0

408 AZYTRTIVD 4 35,000 33,100 0
409 AV T RIT A 11 1,870,330 1,473,450 142,200
410 DL —AF A= 7 29,949 30,349 0
411 L—AFF =" 7 36,351 29,141 0
412 N—AF LTV NT=VEEAT IV 5 1,087 1,077 181
413 5—AF)Fx /%Py 3 11 11 0
414 6—AFNF 0

415  |5—AF)—6, 7T—YERE—5H— 7~ 3 9 9 0

ATV

416 AT )LV E— 5 299,470 91,220 200,000
417 1—AF ) FTHL 0

418 AF IV B —FTFNITR 7 290 193 40
419 2—AF ATV 5 168 168 0
420 2—AFNTH )—) 8 5,240 4,655 95
421 3—AFN—2—TH)—)b 0

422 2—AF )T FNTIV 0

423 2—=AFNTFNATATER 7 1,015 725 80
424 trans—2—AF )N —2—T T —)u 0

425  [3—AFNL—2—TFF—)L 1 1 1 0
426 [3—AFN—2—TT /)L 0
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BAfT: kg

Mvss | BE =t TR | RRACHEE | @iHE
427 PFAANZAYD 2 3,900 4,600 0
428 |dl—Ah— 1 25 23 0
429  [l—A b1 13 646,309 535,290 7,249
430 [RVRUV RN EREE 1 11,000 4,000 7,000
431 |EEER 4 2,703 2,703 0
432 |EEER 11 24,678 24,552 125
433 |EEERAY TV 10 16,592 16,495 97
434 |[EEERTT L 12 119,153 106,056 8,847
435 [EEERS Zu~FIL 3 77 53 28
436 B&lks 7 F v 8 2,026 3,106 35
437 VAN | 22 223,647 76,921 145,282
438 [L—UIVL—TANRTX U 0
439 LU HalkiE 10 122,347 129,844 0
440 L=V L—INEIUERE 2 1,353 1,353 0
441 Vrud—n 16 28,290 24,427 1,233
442 5 —URXIVAFRINLI T A 0
443 5 —URXIVAFR_FIITL 7 3,228,130 2,748,130 25
444 URTZIEY 7 36,341 37,540 0
445  URT7IEUEERT AT )L 2 388 388 0
446  URTZIELE —UUERTAT LT RIT A 3 11,210 10,310 0
447  |WiER 9 263,187,121 33,877,321 0
448  |BREAT NIZYLAT BT A 1 76,000 65,000 1,000
449 [FRERT A= B HUT A 2 1,060,000 760,000 10,000
450 WiEAT E=0 A 4 369,550 369,520 0
451 |WRERAYY 2 0
452 |[BRERIL T A 6 1,033,235 808,870 0
453 |BiEREE—gk 2 201,500 201,500 0
454 - WAV 3 131,000 120,000 0
455 B~ RVT L 4 3,194,500 3,029,500 42
456  DL—Vr =g 10 20,364,027 2,885,702 10,000,000
457  [DL—Vr=EEFRIT A 6 801,140 739,020 45
458 VR 9 37,022,520 17,201,520 0
459  (UUERREMET T 19 56,441,819 51,041,829 173,435
460 VBTV 0
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WNIE S i =St aHEE B fh A e i (&2

461 VUBR=AVD A 5 195,706 191,706 0
462 VUBEZAINAT TN 12 581,311 556,711 0
RN UNG . SR VN 1 32,600 31,000 0
464  UUEEKRZTUE=DA 4 44,604 41,854 0
465  VUEEZKETVE=DA 4 74,700 62,300 0
466 UL EEKE UYL 12 1,056,350 969,150 0
467 (VUBRTIKFEAVY L 7 399,500 393,000 0
468 [V EE—KEHNTVT A 7 549,750 431,590 0
469 UL EEZKFEANTT L 6 467,940 460,240 0
470 VUEEKREZFRITA 16 1,270,415 1,236,314 1
471 VB TKETRIT A 13 602,648 578,348

472 VUBE—KBI IR L 1 10,000 6,200 0
473 VUBE=F NI A 10 1,319,040 1,294,900 34
474 VBT ) AT IAL) L BRAERE T T 5 2,477,458 2,453,078 16,000
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FANE

AFAEREEF. §FM6E8SANMNDT1TO0HIIAHATT. BEFIMIYE (F
e8EA4A16HICERM SN TEFEFMNYELE] . RUSM2F2A2
CEOEMARBEIN: TEEAMYMELERSESKE YR M] TRBSAT
W23, RU—MBBKEBYAMNY) OHEHE  -WMABEZEZLZRXRICT V7 —
PRAMKZRERZL. BRZETHEV., MEOSHEEZTGAL, FREEICE W
TR ZETELDTELODLZEOTHD. MESN-HEESMSF 4 AH
BbEMEEESAETCHDI1EHOHEHRAETRHRATESILS>ERBLEEIDNDTH S,

EERMYPOEEFRBEERAELIEMENINTTCTRE. £5. EXEZT -
THY.,. BE140EBEOHRENETLTLSEIDN., ChEBREFTMYKRTSH
5, EFEL. BEAMPOBRENERFNYWO 1 BENEREDILE Z
BMeELTHTHbhTWLWADICH L., BBEFEHRMPEHEANASE, SHEERL
WO THEADREETHEMICHAIVLEONAZVI L, SHICTHRODE
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034072 B 5% 02 9 2,321 73,121 75,442
03507 /L a7 06 1 9,030 0 9,030
0360[7L 7 —F 07 1 0 0 0
0370/ Y= /L hT vt eRknT —8 07 3 6,600 20 6,620
0380l AT 5 —+F 07 1 0 20 20
0390\ =L féfiF 13 1 2,900 0 2,900
0470NfEHEIK A ) 13 1 50 0 50
0490\ 77 4. 35 02 7 29,045 91,520 120,565
05007 ¥ a5k 02 1 5,790 0 5,790
0520073 7 77 2 04 1 0 9,000 9,000
05301 %7 —¢ 07 5 30,278 600 30,878
05405 14 = 13 5 7,039,681 272,000 7,311,681
0550 MR + 13 1] 29,000,000 0 29,000,000
056047 A H 2 04 2 3,600 36,000 39,600
0570117 %> 05 1 0 860 860
058011 —KZ> 04 1 0 236,000 236,000
05901 7 =1 > (HHI#)) 09 7 15,000 417,670 432,670
0601/ T —Ar < HafE 04 2 0 101,401 101,401
0602F R A T ) 04 18 36,000 892,725 928,725
0610|q —HFI7h & —E 07 2 635 0 635
0620\ 8 —HFZIR A8 07 6 1,006,254 355 1,006,609
0630[ 7 < HhH®) 03 2 0 6,900 6,900
0640(77 AV 1 02 9 8,106,518 120,010 8,226,528
0650177 AV 1T 02 2 530 2 532
066077 AV 02 5 342,072 108,420 450,492
0670( 7 A/VIV 02 9 3,912,113 31,213 3,943,325
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BANT: kg

mEES _mB4 EHES otk | BEE i A\ 5 &k
068077 H L 04 3 13,000 31,025 44,025
069017 /)L F 7 a7 06 5 31,842 9,660 41,502
07001 VIRFI_TFH —F 07 4,132 340 4,472
07207 — 4 A 04 14 92,000 366,326 458,326
07400 W 01 7 63,300 6,300 69,600
07501772 7 Jl P 4 05 3 870 0 870
0760 FVZ1ry 06 2 61,000 0 61,000
0770 &7 A 04 15 140,000 4,919,623 5,059,623
0780+ —+ 07 7 14,839 12,230 27,069
0790D —F 1 —R 01 10 558,000 507,542 1,065,542
0800FFF—+F 07 2 10 0 10
0810[FF > 04 2 640 350 990
08201 M —+% 07 1 107 0 107
08301 h 04 5 58,360 11,100 69,460
0860[F 7 ¥l i 10 2 1,200 50 1,250
0880|#R 02 1 0 0 0
089017 7—77 1 04 16 100,200 1,465,370 1,565,570
09001 77— MEESR 0 fift iy 04 1 0 50,000 50,000
09307 = /LT 05 4 0 1,666 1,666
09407 FF 3 H @ E 02 9 130,770 3,200 133,970
095017 FF 3 Rtk 02 8 94,213 4,700 98,913
096017 FF 3 H a3k 02 21 1,062,380 1,924,303 2,986,683
1000/ v HF—F 07 4 274 10,000 10,274
10107 varis—+ 07 7 229,350 211,960 441,310
102017 /L ah3 04 4 21 286,000 286,021
1030l —Z Vaix—F 07 2 1,400 56 1,456
1040| — 7 Nai & —¥ 07 2 231 0 231
1050l —Z VAL VNTGURT 25— 07 3 102,300 1,400 103,700
1060l —Z VAL VNGV R T =5 — PR TE T 01 6 28,000 11,180 39,180
107017 Va—RAA V25— 07 2 0 15,000 15,000
108017 Va—AAF & —F¥ 07 6 1,742 245 1,987
10907 V&I F—+F 07 2 1,803 0 1,803
1100[L — 7 VZ3 09 8 0 260,718 260,718
1110V —F 7 v — Y iy 03 1 8,800 0 8,800
1140 a7 41 02 3 2,020 0 2,020
1150 A4 13 7 177,690 187,112 364,802
11607 A4vw+ 13 3| 45,676,630 16,299 45,692,929
707 T 7t 09 1 170 0 170
1180|=#k A IR 13 3 78,500 720 79,220
1190/ = £Hh H 09 25 78,502 49,894 128,396
1200 R ALERAY 7 )L L R 05 1 110,000 0 110,000
1210FR LTV D 09 1 18 0 18
1220|ﬁ%$&&$@.if\;</\°w‘/ 05 1 9,000 0 9,000
1240[@%%&Lbf_agw/%‘/ 10 1 139 0 139
1270B% R o fRL T 10 1 4,700 0 4,700
12900V x sk 02 3 14,400 0 14,400
13002 F =—/Lfa 3 02 9 36,741 39,844 76,585
1340/=T A 06 1 0 3,000 3,000
1380[2 AX vty 06 1 34,980 0 34,980
1390/ AV AL —RH A 04 5 317,000 71,100 388,100
14009 by 06 1 1,460 0 1,460
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BANT: ke

mEEE] ~ W H 4 BB &K plcee AR At
14208 B - 13 1 1,700,000 0 1,700,000
1430[F2 AR AT 72— 07 2 5 0 5
1440235 13 71 10,603,763 0 10,603,763
145027 /T3 05 5 0 7,134 7,134
1461|A> =Ty 06 2 83,676 0 83,676
462 = F o 06 3 33,918 0 33,918
14708 =5y rmry 06 1 0 1,400 1,400
14805 =5 77 A 04 7 0 421,819 421,819
1490 = /L ko 06 1 0 54,000 54,000
15003 725 AR 13 5 232,010 256,060 488,070
1510 7aF AN T )V JNT VAT 2 57—F 07 4 82,260 150 82,410
1520[L— > AF 09 9 18,760 83,397 102,157
1550(5" — > F Lk 13 1 730 0 730
1560~ A B Hos T Y 09 1 0 1 1
1582| H R BERL A V2 A 13 1 77,000 0 77,000
1584 EfEY L T BERL T /LT I 13 1 0 0 0
1585[FLIGBERL A LT T L 13 1 4,700 0 4,700
1586|JFBERL A LT D L 13 1 75,000 0 75,000
1590EM AT 71— )1 10 2 83,508 0 83,508
1600fEM) R K R 02 4 12,835 620 13,455
1610fEML +F > 10 9 1,000,000 2,190,503 3,190,503
1620[Lb - A B hhH Y 03 3 17,227 0 17,227
16307k 3% 13 2 6,965,315 0 6,965,315
1640|277 HhH 4 01 14 76,560 233,140 309,700
1660[AE LY T 5K 02 2 0 44,001 44,001
167027 ¢ TH5'E 10 1 1 0 1
1700 A2y U YY) 03 1 100 0 100
17102 A 13 1 2,895 0 2,895
1750[L — &V 09 4 0 5,713 5,713
1760/ /L5 —F 07 9 9,823 10,733 20,556
L770ME B KA U 2 09 3 157,960 0 157,960
1780MH K L~ R T A 13 40 18,055,714 257,400/ 18,313,114
18307 <F 01 1 0 500 500
184027 U () 09 1 0 9,200 9,200
1850/~ 31X a5k 02 2 1,090 0 1,090
18607~V R Ak 02 1 110,586 0 110,586
18707 <V R —RH A 04 4 860,680 200,000 1,060,680
1880[% 5 77 2 04 6 2,700 101,725 104,425
1890177 06 1 229,000 0 229,000
1920(7 > F—% 07 3 205 0 205
1931 &= 13 2 13,215 0 13,215
19325 =2 13 2 43,450 0 43,450
1940[F 27 )V 06 1 0 19,810 19,810
19502 5% 13 9 43,593,385 0 43,593,385
1960[F ¥z W) 13 1 213 0 213
1970[F ¥ H®) 05 9 12,270 35,935 48,205
1990 —F v 09 2 730 2,020 2,750
20205 —F 73—+ 07 2 7,604 0 7,604
2050[F F AT F—F 07 2 25,400 0 25,400
20607 F AT 04 1 100 0 100
20807 = VT s 02 3 0 970 970
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BANT: kg

mEES ﬁ om H 4 BEHEEE S R AR i
2100h7 BT a5k 02 20 196,981 2,942,622 3,139,603
2110(~7 AT K PERH 03 1 18,500 0 18,500
2130(hah) = /—)v 05 2 2,051 200 2,251
2140d— o — b7 z—)L 05 10 63,482 37,428 100,910
2150[d— y —ha7=m—)L 05 1 3,560 0 3,560
2160ld— 6§ —ha 7z —/L 05 1 12,157 0 12,157
2170(h~h A 3E 02 8 959 138,082 139,041
2190(FT7 AT ay B —F 07 2 64,000 0 64,000
2200|h7 VAT NV HIF—F 07 3 12,000 560 12,560
2220[FL /N — 2% 13 2l 36,025,280 0 36,025,280
2250 LB A L 04 2 8,280 636 8,916
22704 —b— TR Y 05 1 230 0 230
22807V —F 07 1 280 0 280
22907V 09 2 420 1 421
2320[=v /v 13 3 88,144 0 88,144
2330|=> P haT 02 2 0 34 34
2360 S —FFTF —F¥ 07 1 1 0 1
2380 A 07 4 0 12,171 12,171
2390 S — Al T 02 3 290 7,450 7,740
2400p$—F Ak 13 2 10,352,858 45,360/ 10,398,218
2410377 A 13 1 0 0 0
2430 VT F 07 1 2,700 0 2,700
24407 /L PR 13 7 497 35,763 36,260
2450ffE i v — A 13 9 1,900,000 535,214 2,435,214
2470|L—ERF I 09 1 0 8,005 8,005
2480[E"—hLw R 02 11 288,371 39,493 327,864
25507 4 % —E 07 3 930 1,088 2,018
256074 F Tk 08 1 200,000 0 200,000
257074 F > (Hi ) 13 1 460 0 460
25807 = /L5 05 1 11,000 0 11,000
2590177 /Ui 04 2 9,600 0 9,600
2610/7 N R 2 858 02 6 3,300 257,067 260,367
26307 R fE-F-Hi ) 03 1 0 0 0
26507 VIR VNG AT 25 —F 07 4 81 0 81
266017 V5 F—F 07 3 40,000 53,300 93,300
26707 VT 04 1 190,000 0 190,000
2680|277 —+t 07 12 177,218 37,480 214,698
2710[7 e AT A 07 2 0 525 525
2720[L— 7y 09 3 0 624 624
273053 BV T 10 1 6 0 6
2740 KB m— R 13 5 8,600,000 820,200 9,420,200
2770~F P 13 3] 19,670,000 0 19,670,000
278027 FF—F 07 7 9,301 243 9,544
2790127 F 04 6 0 2,256,055 2,256,055
2800/~ F > 43 fiiih) 03 1 5,000 0 5,000
2810 ~ARY P —F 07 1 15 0 15
2820/~ AU 05 2 0 5,490 5,490
283014 A 09 2 63,000 18,000 81,000
2840 R =V MR 02 1 9,206 0 9,206
2850 =ay A 02 6 1,079,323 0 1,079,323
28601 =/ IR R 02 3 350 0 350
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HAL: kg

mEEE _ WmHA BERE S aEE A= i
2870 =\ a5k 02 9 234,232 1,050,152 1,284,384
2900 ~7"%> 13 1 0 0 0
2010p 7 F X —F 07 3 8,201 0 8,201
2920~ by WA TR 02 2 12 6,600 6,612
2930[~I L F—F 07 8 10,166 6,970 17,136
2940[~gk 13 1 27,459 0 27,459
2950~V A 13 1 0 584,741 584,741
29601~ Ak 13 2 77,400 20,399 97,799
2970 R AR =ATF—F 07 2 17,315 0 17,315
298078 AR /R —F 07 5 121 37,000 37,121
299075 -k 05 1 2,500 0 2,500
3010/ RV 7 = ) — LA F I —F 07 1 63 0 63
3030 A7 ZY ARV LT T A 06 2 530,000 144,000 674,000
3040~ 7 B RE T L AL L 04 1 0 0 0
3080 —=—/ /LR 3R 02 11 38,280 33,488 71,768
3100[~/Lh N AeRRT —8 07 1 7,200 0 7,200
3L B BERBER A LD A 13 1 300,000 0 300,000
3113 T RBERL AN LT 13 2 27,500 0 27,500
3115|\FFRARBER AT VLT 13 1 43,000 0 43,000
31208y 7 AT z—)L 05 13 499,851 80,027 579,878
3130 my 06 3 75,422 590 76,012
3150 AT VA EEAR 02 6 208,846 10,092 218,938
3160 AT HFhyEna Ak 02 2 17,400 0 17,400
31806 T34 —F 07 1 0 0 0
3190[* 5% /> (HhH#) 05 1 16 0 16
322017V F I HEEY) 03 1 82 0 82
3250/ % 13 1 62,310 0 62,310
326011ty 06 1 9,000 0 9,000
3300y <EEHIHEY 05 1 1,400 0 1,400
3310[ 7 4 — LhH ) 10 2 3,600 50 3,650
33207 AR 01 4 0 6,921 6,921
3340[7 7~ 7 =V HEd 13 1 0 8,000 8,000
3350[7 > 7tk 02 6 1,635 300 1,935
33707 L A L 04 1 0 0 0
3380|L—F L/ —A 01 2 0 65 65
3400[L— Vv 09 1 0 0 0
3410V F— 24 07 9 0 55,641 55,641
3420V, 8—+% 07 11 12,627 5,946 18,573
3430URFL 7 —F 07 1 0 0 0
3440|D — VR —A 01 2 0 90,500 90,500
3AT0PV T EESR 43 1R 05 1 120,000 0 120,000
3481l Y=kt 05 4 190 180,750 180,940
3520[L> %k 07 3 76 435 511
3530|L — A3 09 8 6,500 172,172 178,672
3560[m3 06 2 4,415 0 4,415
35701 — X<V —HH% 05 7 2,800 670 3,470
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3. SRt

2) BIFHmmAEs EE#HH-HE-@A - 258






HikH BN kg
wmEHS5 ZEE sitdk | BEE LN O a8k
07402/ T H 7 63,300 6,300 69,600
0790D—F L m—=A 10 558,000 507,542 1,065,542
10600 —Z VAL VTG AT 25— BREBATE T 6 28,000 11,180 39,180
1640(ATE 7 i 14 76,560 233,140 309,700
18307 ~F > 1 0 500 500
3320[7 AR 4 0 6,921 6,921
3380L—F b/ —R 2 0 65 65
3440[D—VUR—R 2 0 90,500 90,500
EEH BA{T : kg
mEES wn A 44 Eavan flER i A =il
0120[7F h—fa3R 10 86,600 157,575 244,175
03407 tB 5k 9 2,321 73,121 75,442
0490\ 1 A4 8.5 7 29,045 91,520 120,565
05001775 (5.5 1 5,790 0 5,790
06407 AL 1 9 8,106,518 120,010 8,226,528
065017 AL 1T 2 530 2 532
0660177 AV 5 342,072 108,420 450,492
067017 A/LIV 9 3,912,113 31,213 3,943,325
088061 1 0 0 0
09407 FF L F R 9 130,770 3,200 133,970
09507 FF v iRtase 8 94,213 4,700 98,913
09607 FF 3 #H R 21 1,062,380 1,924,303 2,986,683
1140 aa7 o1 3 2,020 0 2,020
12902 v 35 3 14,400 0 14,400
13002 F =—/ LB 3 9 36,741 39,844 76,585
1600(EM IR AR 3R 4 12,835 620 13,455
1660/ AL LY F 8,35 2 0 44,001 44,001
185017~ %X 4,35 2 1,090 0 1,090
1860\ 7~V Rask 1 110,586 0 110,586
20807 = F V=T huT 3 0 970 970
2100(h7 A T a5k 20 196,981 2,942,622 3,139,603
2170|~h~ a5 8 959 138,082 139,041
2330|=r v maT 2 0 34 34
2390 S — A A BT 3 290 7,450 7,740
2480/ —RLw R 11 288,371 39,493 327,864
26107 U Rz R 6 3,300 257,067 260,367
2840 =y U E AR 1 9,206 0 9,206
2850 =y AR 6 1,079,323 0 1,079,323
2860 =/ JRfA TR 3 350 0 350
2870 =R FE A FE 9 234,232 1,050,152 1,284,384
29200 ~<hay I ABEE R 2 12 6,600 6,612
3080V —=—/ /LR 11 38,280 33,488 71,768
3150 AT VA EE 6 208,846 10,092 218,938
3160|ATYFhyEra AR 2 17,400 0 17,400
33507 v/ R 6 1,635 300 1,935
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REH-BFR LA BAf7: ke
mEEE] _ mB% | Sl | BER BAE 5
0630[7 7 ¥ 2 0 6,900 6,900
110V —F 7 —Y R 1 8,800 0 8,800
1620|L5Z 7= A AR 3 17,227 0 17,227
1700 A= UV 1 100 0 100
2110|h7 7 Kk Mfh H 1 18,500 0 18,500
26307 KR H P 1 0 0 0
28007 F 43 fif i) 1 5,000 0 5,000
3220 EV Y UT IHLERY) 1 82 0 82
BHREH BAQT: ke
mEES mn B 44 | &% flERE LTPN s aEr
0010[7 7 LA/ P07 MEEHTR 1 23,180 0 23,180
0040|7 7 T TIVD BRI )7 VI 2 0 48,000 48,000
01307~ —RH L 2 0 247 247
01807 FE T 4 A 17 615,040 1,564,763 2,179,803
02207 /L3 il 3 156,500 5,000 161,500
0520[73 7 H I 1 0 9,000 9,000
0560177 77 2 2 3,600 36,000 39,600
05801 —KZ> 1 0 236,000 236,000
06011 T —/4r <A 2 0 101,401 101,401
0602\EHL A Z ) 18 36,000 892,725 928,725
068077 4 2 3 13,000 31,025 44,025
07207 —H I 14 92,000 366,326 458,326
0770 Y2 & I 15 140,000 4,919,623 5,059,623
0810[FF > 2 640 350 990
0830[F h> 5 58,360 11,100 69,460
08901 7—7 2 16 100,200 1,465,370 1,565,570
09001 7 —H LEESR 53 i) 1 0 50,000 50,000
1020(7 vah3y 4 21 286,000 286,021
1390/ AV AL —RH L 5 317,000 71,100 388,100
14801 =5 W 7 0 421,819 421,819
187017 <V R —R A A 4 860,680 200,000 1,060,680
1880127 77 1 6 2,700 101,725 104,425
20607 F AT 1 100 0 100
225056 2 2 8,280 636 8,916
2590(7 7w /U HHY) 2 9,600 0 9,600
26707 LT 1 190,000 0 190,000
2790[~27F > 6 0 2,256,055 2,256,055
3040[~ 7 RE T AH I 1 0 0 0
33705 A B A 1 0 0 0
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e B L F - &b F BAT: ke
mE®E . RHAE 1 2] HiE LN a5k
03101 /3 h— 1 5 39,000 3,040 42,040
0570\ 7% > 1 0 860 860
0750 > 7 P E R ) 3 870 0 870
09307 = /LEF> 4 0 1,666 1,666
1200FF 52 WA 7 =)V R 1 110,000 0 110,000
1220[B% R ALEE A~ ALY 1 9,000 0 9,000
145027 /a3 5 0 7,134 7,134
1970/ F v Y 9 12,270 35,935 48,205
2130(h=h) = /—)1 2 2,051 200 2,251
2140ld— o — b7 =m1— /)b 10 63,482 37,428 100,910
2150|d— y —ha7=pm— 1 1 3,560 0 3,560
2160[d— 6 —ha7=m—/ 1 1 12,157 0 12,157
2270/ —b—E 1 230 0 230
25807 = /LS 1 11,000 0 11,000
2820/~ AU 2 0 5,490 5,490
29905 & 11k 1 2,500 0 2,500
3120R v 7 AR T = 1—)b 13 499,851 80,027 579,878
319027 /> (HhiHi4) 1 16 0 16
33001 ~EEHHY 1 1,400 0 1,400
34700V T SR 5y fid 1 120,000 0 120,000
3481l =i 4 190 180,750 180,940
3570 — A<V —HhH ¥ 7 2,800 670 3,470
HLR—Z - SiR# BAfZ: kg
i H &S B4 SHM | BER i A& &5t
03507 /Ly 1 9,030 0 9,030
0690|% /LF 7 a7 5 31,842 9,660 41,502
0760[1FUF1ry 2 61,000 0 61,000
1340/= 2 1 0 3,000 3,000
13802 ARy 1 34,980 0 34,980
1400 hemy 1 1,460 0 1,460
1461|HY =T 2 83,676 0 83,676
1462(F R =Ty 3 33,918 0 33,918
14703 =Fvrary 1 0 1,400 1,400
1490 = /L by 1 0 54,000 54,000
1890[% /127 1 229,000 0 229,000
1940[F 27V 1 0 19,810 19,810
3030[~ A ZVARZY L T 7 A 2 530,000 144,000 674,000
31303y 3 75,422 590 76,012
326017y 1 9,000 0 9,000
3560/ 2 4,415 0 4,415
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[ 3 HEAL: kg
mAES| mn H 4 SHl | HEE A& a5
00207 A7 —E 1 1 0 1
00307 7 F = 1 0 0 0
005077 —8 1 910 0 910
00607 A= /L E A% & —F 2 0 335 335
0100|a — 7 ERNT I H— T ANHRFTT—E 1 0 5 5
01407/ X7 FH —F¥ 2 3 2,200 2,203
0150 —73I7—F 12 981,949 142,041 1,123,990
0160|8 —73I7—F 5 36,960 20,010 56,970
02307 /LX L FRY T —F 1 1 0 1
0260V 737 —% 2 49,800 0 49,800
03001 XY F—F¥ 2 107 0 107
032012~ L& —+F 3 437 16 453
03607L 7 —F 1 0 0 0
0370/ Y~ /V N hoAeRkuT—8 3 6,600 20 6,620
0380|275 —+F 1 0 20 20
05307 %7 —+¥ 5 30,278 600 30,878
0610|a —HF 7 & —F 2 635 0 635
0620\ 8 —HZ7I7 e Z—E 6 1,006,254 355 1,006,609
07000 VARF L _TF-H —F 2 4,132 340 4,472
078077 —+F 7 14,839 12,230 27,069
0800 FF—% 2 10 0 10
0820 b —+¥ 1 107 0 107
10007 VA —F 4 274 10,000 10,274
10107 a7z —E 7 229,350 211,960 441,310
1030/ —Z Navx —+¥ 2 1,400 56 1,456
1040| 8 — 7 Nav X —+¥ 2 231 0 231
1050\ —Z VA )VhTGU AT 2T —F 3 102,300 1,400 103,700
10707 va—2aAY A5 —F 2 0 15,000 15,000]
108017 )va—2A4F & —+F 6 1,742 245 1,987
10907 Vv 23F—% 2 1,803 0 1,803
14308t R AT 72— 2 5 0 5
1510 27T X AN TV )TV AT 25— 4 82,260 150 82,410
1760V F—F 9 9,823 10,733 20,556
192075 —% 3 205 0 205
2020/5° —F 73—+ 2 7,604 0 7,604
20507 F ARTF—F 2 25,400 0 25,400
2190[F T AT VA —F 2 64,000 0 64,000
22007 AT NHIF—F 3 12,000 560 12,560
2280[F VP —F 1 280 0 280
2360 S—AF L F —F8 1 1 0 1
2380133 A 4 0 12,171 12,171
2430 VT F 1 2,700 0 2,700
25507 42 —F 3 930 1,088 2,018
26507 VIR VNG AT 25— 4 81 0 81
266017 V5 F—F 3 40,000 53,300 93,300
2680/ 77—+t 12 177,218 37,480 214,698
2710[7 aAG A 2 0 525 525
278027 FF—% 7 9,301 243 9,544
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[EE BA{T : kg
mEEE B4 st || BEE [N &
2810 ~ARY D —F 1 15 0 15
2910 FF & —F 3 8,201 0 8,201
29303 F—F 8 10,166 6,970 17,136
2970 RARY AT 55— 2 17,315 0 17,315
29801 AR 8 —+F 5 121 37,000 37,121
3010/ RV 7 = ) — NV AF L H—F 1 63 0 63
3100/~ /v N AR BT —8 1 7,200 0 7,200
3180|ATIF —F 1 0 0 0
3410V F—A 9 0 55,641 55,641
3420V, 8—+¥ 11 12,627 5,946 18,573
3430URFL 7 —8 1 0 0 0
3520[L > kv k 3 76 435 511
[0 3 BT kg
mmHES i H 4 | 4% | BIEE PN s &Et
25607 4 F Tk | 1] 200,000 0 200,000
ATk - E R HAQT: ke
m B &S ’ i H 4 | 2% R [P &t
0070|L— 7 A5 1 0 0 0
0080|L — 7 A/ RFF i 2 0 4 4
0170L—7 T = 3 0 8,465 8,465
0210[L— 7 /¥ =2 11 303,807 383,441 687,248
0270V 7 IV 7 77— kil 2 0 2,309 2,309
0590(4 7 =1 > (i 4) 7 15,000 417,670 432,670
1100[L— 27 &3 8 0 260,718 260,718
117007 > F 7 F ) 1 170 0 170
1190/ = BHhH ) 25 78,502 49,894 128,396
1210B# R ALERF UL 1 18 0 18
1520L— 3 2AF 9 18,760 83,397 102,157
15607~ A 7oy 7 Hit 4 1 0 1 1
1750L— &V 4 0 5,713 5,713
1770MH S A IEAL VT A 3 157,960 0 157,960
1840% 7V (HliH ) 1 0 9,200 9,200
1990[L—F s 2 730 2,020 2,750
229017V 2 420 1 421
2470[L—ERF o 1 0 8,005 8,005
2720 — 7l 3 0 624 624
2830 F A 2 63,000 18,000 81,000
3400L—V v 1 0 0 0
3530[L — A3 8 6,500 172,172 178,672
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ZLEH BT kg
mBE=s. B % St | BER AR s
0860/ 7-rHliHi4 2 1,200 50 1,250
1240 R B~ F 1 139 0 139
127088 R Lo F 1 4,700 0 4,700
1590EMEAT 1—I1 2 83,508 0 83,508
1610/~ F 9 1,000,000 2,190,503 3,190,503
1670 A7 4T EE 1 1 0 1
273053 Bl T 1 6 0 6
3310} 1 7 A — L H ) 2 3,600 50 3,650
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ﬁiﬁﬁﬁﬁ] HAL: kg
mEEE] A E%A 2B HER A &
01105’ =7 =)Lk 1 430 0 430
0390|= LIt fE 1 2,900 0 2,900
0470REEE Kl H 4 1 50 0 50
0540[E M4 B 5 7,039,681 272,000 7,311,681
0550&FMEH £ 1 29,000,000 0 29,000,000
1150[< AV 7 177,690 187,112 364,802
116071V + 3 45,676,630 16,299 45,692,929
1180|= kB 3 78,500 720 79,220
1420/t B + 1 1,700,000 0 1,700,000
14404 5= 7 10,603,763 0 10,603,763
15003 75 % AR 5 232,010 256,060 488,070
155005° — > F )L g 1 730 0 730
1682\ HBERL A1 V27 2 1 77,000 0 77,000
1584 EREY L T RERR I LT 2 1 0 0 0
1585[FIFBERL A LT 2 1 4,700 0 4,700
1586|JN R BERL A L2 7 2 1 75,000 0 75,000
16307k % 2 6,965,315 0 6,965,315
1710 A+ 1 2,895 0 2,895
1780 Mg K L~ kT A 4 18,055,714 257,400 18,313,114
1931z = 2 13,215 0 13,215
1932ffE &= 2 43,450 0 43,450
195028 5% 9 43,593,385 0 43,593,385
1960/ F ¥Rz ) 1 213 0 213
2220|RL/ 2 — R 2 36,025,280 0 36,025,280
2320/=v /)L 3 88,144 0 88,144
2400 $—F Ak 2 10,352,858 45,360 10,398,218
2410850 1 1 0 0 0
24407 )L i 7 497 35,763 36,260
2450k db L — A 9 1,900,000 535,214 2,435,214
257017 4 F> (HhH4) 1 460 0 460
2740y KL m—2 5 8,600,000 820,200 9,420,200
2770 ~F Y 3 19,670,000 0 19,670,000
2900 ~7"% 1 0 0 0
29401~ 18k 1 27,459 0 27,459
2950(~Ut7 2\ 1 0 584,741 584,741
2960} hFAh 2 77,400 20,399 97,799
3111 EFRARBERL AN 1 300,000 0 300,000
3113 T RBERR LS 2 2 27,500 0 27,500
3115 ARBERL A1 LT 1 43,000 0 43,000
3250[A % 1 62,310 0 62,310
33407 7 b7 =V PEHE 1 0 8,000 8,000
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3. it

3) —RKEMFEMM EEAEY - WE - BA - SF

=
gl B2






BANT: kg

mBEs . BHA , s Sl | REE | BAE _AEr
50017 ¥ XV AR 02 10 98,251 40,270 138,521
50037 B H A a5k 02 8 52,821 56,950 109,771
50061 7 AI a5k 02 1 220 0 220
50094 ) —)b 13 10 7,181,536 47,891 7,229,427
5010 T/LZ —_Y— 5 02 3 0 6,800 6,800
50151 13 3 0 3,173,200 3,173,200
5018 K 13 6 0 69,453 69,453
50257 02 1 200 0 200
50327 7Bk 02 1 150 0 150
5034V 5 02 3 18,363 0 18,363
5035 AR — 3 02 1 0 345 345
50374 A X% FEA 04 2 1,749,690 0 1,749,690
50417V sk 02 1 0 270 270
5047 LA B IR AE D 07 2 0 20,421 20,421
505637 R Rtk 02 2 33,000 2,570 35,570
506851 F 13 2 0 717,000 717,000
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3. 55t

4) —RERBYHFRMYAERN EESHE - BE - WA - BFtE






EaR BAf7: kg
e | Sl | AR AR | &%
50017 A& X B 5 10 98,251 40,270 138,521
50037 WH A A5k 8 52,821 56,950 109,771
50061 7 A a5k 1 220 0 220
5010 /L — ) — 3R 3 Q 6,800 6,800
5025z 1 200 0 200
5032V 7Tk 1 150 0 150
5034 3% 3 18,363 0 18,363
5035 AR — 3% 1 Q 345 345
5041F ) a3k 1 q 270 270
50537 R Rtk 2 33,000 2,570 35,570
BHREH BT ke
i H & wn B4 | £43 R AR &t
50374 A X 4R | 2 1,749,690 0 1,749,690
Bk BN kg
m HES B4 | £8% G [P &t
504 TFLIR IR | 2 0 20,421 20,421
215 R BNT: kg
mEES i H 4 | &% s & g A &t
50094 ) —)b 10 7,181,536 47,891 7,229,427
50154 A 3 0 3,173,200 3,173,200
501878 K 6 0 69,453 69,453
5068591 H 2 q 717,000 717,000
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TR 6 R R AR R ER A SRR BN & (R ih A BRI SRR )
MR LA DFABRIE DR K O IR D < L VERER I 1) 72 e )
SYHRRIETE TR L IR AL PE B A - AR A 8 M Y SPET 1EIC K 2 A A2 65 < 3R
HERHCRE9 D SR

FEHE A B O S RAE R

m B 4 AARER TR
WHFEH 4 AT N



EEHE R BIZE D 52 REMNFE
(BB RHMLE Y FE A EO EBEELE)
(AT SBHIR : 202041 A~12 A)

SR TE2H
B 4 AAREFRT¥ES
WHEE 4 PR HR



H R
i 1
XU HIC 3
AHEETH A LI EL OHGED ER 6
A. WFZEETY 8
B. WFIEHIE 8
C. Wi 9
D. FERKOEZL 11
E. #tam 28
Bbyiz 30
F. e Bfe feo b A PTG it 32
BEGFE 33
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TN 6 B R i AR ZSYER T AT
FEHE A BB LHENFE

B EFEHE A RO E PR

il

BE

Joint FAO/WHO Expert Committee on Food Additives (FAO/WHO & [F& ¥ 8 52
ZiB 43, LT JECFA LRL#) IZE DB AE ML DL MR, FEEU THRE, =i, B
B 3 DDOFRIZHEADNTND, TNHDEERERD— D> THLHEREL MSDI (Maximized
Survey-Derived Intake) {& TR T DT HET —F DU BT RD,

BMERMEAEHEL U m— ILIHEOS 3 B HEFHAEZ, 5 2 42020 )1 A
512 HIEHSNTEH EIZOWTET 3 FEORATEFR P CAaL EML
International Organization of the Flavor Industry (EFR& MR LB, LT IOFI L5E&E) 1
Wt Uiz, IOFL 2onifgt CRE, BRIV, EEk, AR 7 HE) OF —Z ORI ZIT 72D
T, BAROM A &L ENOFHRINDHEEBEER RO, it 1T o7,

S B EHE AW O HR A TIE, B B R DT E B e & S B BHE A W o B ) K
O [E - k3617 2 784 HEEBINEDN DITE RN L RIS TS BRE | BICHAES
DR OHFTO A RO BN EE LV EBICHER TH2ZEN AN THS,

2,447 i B A2 L= F AV AN (IOFT 07— Ul &FHAVARN) o5 B % . OFE RIS E 5
H. QEEEMH. @ A ARTHEBIFEEMH 18 LY LW B FEMLA Y, @ B AR TEE
(ZREH LIRME BT LR 21T o Te, O~@IZ%N T2 DE2FE, DI Y T00b0%
RSN E R LT, 2020 FEOfE I EFHAR FIL. BATIE 1,429 4 B (BEHER 1,267) | >k
ENIEEA S 1,002 &t B (R 918 ShH | FEILSL 84 b H) THRVEHI &Y 22,664t (B
6,836t, FHEILAAL:15,828t) . WKINIZBE LA 1,206 b B (FkF: 1,168 dhH | FEILIFL:38 i
H) TRMEMSRITAY 8,210t (FHE:7,066t, FELIAN 1 1,144t) . PREKIIMEALEY 1,215 & H
(kb 1,125 §h B RSN 90 dn B) T &I3A 20,203t (F#E: 4,755t F RS
15,448t) \ A RRTIIEMLEH 972 S0 H (FkF: 923 dn B, FEHEASL 49 &0 H) TRl i &
1349 5,298t (F k1,440t FEFLISE:3,858t) . FENIME LG 1,148 st H (FBkF: 1,115 dn H
FRILISN 33 i H) TR &13K 21,085t (FFF:5,400t, F LS 15,685t) TdhoTe, T
EoTHERBEFEMEA W (D~®) TIE AR ZEHL QDI bholz, Fff
A ESFHESNDHEEBIE)S 100 u g/ N/ BEBI2EFEHMEEH O SH F &2 HELT-E2A,
AATIT 12.74%E e b IR CRIE DK 0y DEAE L 78Tz,

Fo, BCKB RO R K TIEEBIEL TSN TOL8C B AR TIAERIFE E W B £720% 18
HUTHY T LB SNR W ELERME AN 7T S B H-oT-, BUERREE(T O M BbH D8,
B AR IFEEIO AR R0 S EOEEELZ 72T ZLnbh At H AR THEH TE5I01c 7528



NEEZMECTHLIEEMR L, —FHOFRBEEL T H AR TIEFRNIT 2 WS
(Flavo(uw)rings with Modifying Properties (UL~ FMPs L50HR) . —~ L7 oA 7L — 3 —) |Tf#
HAENDEFEHE AW ENFEL, 5B E DIDNTHEID & #Eim N L ETHD,

FEREFR A D R4 [ - MU O H & S FEHE AT 322218, RIIXVENE O [E - s
DEFORSUbICEDEZ AR RENWEE DD,

Bl &L TRICKIZH AR AR TSV DOFEXNL T THD ALLYL ISOTHIOCYANATE Off il &
ME N, F2 HARTIEWD WS A F O F KO IR TR B 5B E L TORELFPERMRN
METHYL SALICYLATE °F =l —#£0 BENZALDEHYDE [, K[E TIEm&irrEHs & <A B
20N,

RN CIE B AR, SKENZ A H O BERR O F X2 R
4-HYDROXY-2,5-DIMETHYL-3(2H)-FURANONE, MALTOL, ETHYL VANILLIN o>fgi Jf] &3
2\, Floa—b—eaa 7 &I &5 CAFFEINE O ENEN A -7, FRIKED
CAFFEINE Ofi F&NEN 23w <, LB LT- B0 M F R T D e LR O F RN
S5 GAMMA-NONALACTONE, DIACETYL Ofi i &IBNL 23 )y 77,

ZNHDORSEFEHEA M Of &R RI1T, 4% OB MEFEEMEE MO L MR CHIE NS
HHDEEDOND,



ILCOHI

JECFA IZ&5 R MERMEE MO EVEREMIL, FEEU TR, Bk, BEED 3 SOFEHIC
HESNTWDE, ZNHOEERERO DO THIEBIMELF T H&ET — 2033
727,

HAREB LEES T, Ak 12 5 (REARVAIIIE) DDA 14 4 (B4 5@ FH70F78) |
FERE 16 AFEEDDIERL 18 4R (JRARTHBRL 7T IE) | TERE 22 AR EED DAL 24 475 (JEAE T B R}
FHFIE) L FRL 27 FEDDYERL 29 AR (EA I RFFIFIE) OFF 4 BlCH7e-> T, FAETHR
WL TOAEMEFEME A MO &FEZFEML, ZNOOFER RO, B E O/ MEFE
O A EREICR T RO IO RGNz, O S TSR EEHMLE YO L H D
BB D3k, ZAuE, BEHRE D7 0 — S AL~ OIS CTHE B OV O ZEACIZH IR LT
EHSNLEMEEME AW O A RIS S, B ERI O OfEiFEb - G L3 ED
b= EBbid, @ EO A D72 L EBHE A D T 552 LAV,
U, RAEERDRE TEZ S ORBEEHEE DRI T ZERE TN,

ZOEIZ, EPWAOHL ~DNERSR IR A S 7 & S B EHE A Ol )7 2L
DT EED LT, F-RR 2 SO D DR O # i 7 — 22124 5LV ER T
HEMEEME GO EERRAEIL, S %O EMINCTEMTD2IENEELNEE 2D,

ZO IS IOF T2 Ml O FEREE L LT, JECFA ~ici DR T &7 — X & ki i
T DLV AT 5 Ry m— L R A A FHE L, JFEMA (H RSB TR |
FEMA CKE& &R L¥2) | EFFA (BN A S A B L) ITEEL ., 2010 4FICy)d THamod
7a—7 VY A AT IR B ORERCl TR A2 FE L7, 2015 4E5 2 [B] IOFI D2
12— Ul SR I F72CT 7 o7 AU il (R 2K) 28R I 2 D7z S [RIRF L2 KSR
FEH AR RITINZ BT,

AR L30T, /4 BIOME R SRS S @M AL L <, ek 31 (BFnon) 4 X
DhEEST-EA T BF LR R M4 (B 5 O R M AHEET R F ) [RMIRIND DR 2N
MR T DAFIE T IIT D0 T T & S U I D18 B e FH B OV RS (2B - B A 92 |
DO—EEL LT, [FHEHE A EICBD LM AN 2 ML T, ZOM5tE, BAEICB T8 ME
BHEE W3 LOTRIRE RO F FEREIC DWW Gl R el A& i35 L LH12, IOFL M HEEGEE
MIZ8 3 [ED 7 a— U &R LT — 2250 0 Thd b,

B4 FEDDIEES TR AT BB PR Bl B & (B O MR HEENT TR ) TR M
TN OFRERIE Ot B U8 BRI IS <2 MM IR AT 72 0F 98 ) O3 2 [ & d RNy
A PE B A - BoEME B £ )% OF SPET (Single Portion Exposure Technique) I LA IZIE-O<E
HURAHERHC B9 DHF%E) . AATEN TESIE. 5 [ H &5 F0 2 45 (2020 4F) 1 Hve 12 A
FTOENIZBT LR MEFEHMEA YO A O R LR E 4 BEOFHARE R CEAL 13 4, 3F
R 1T 4R SRR 22 AR LUV 27 A a )t G Ui F B FAE) 2 bhlie . MLz ks Fc >\l
BTz, REIREFRHZIBWTHRIRRIZ, 2 [ ORISR (Fk 27 B L0V 2 4Ex5) o ki
BETUI R B W T LT,

FWEEE OMFFE @S ETIL, A0 2 4 (2020 4E) 1 AXD 12 A FTOENICEITDRAE



BEFOME A EFHAEOR F% 5 3 [ IOFI O m— U F & & Col A L= RIRE B DS 5 >
OFEE I CRE, BRIV, K, AR 7 R E) TOFERERORAEZ S| IOF] OFAY
AMZIH ST RIREEH(FEMA GRAS UANYHE) (ZDWT, WSt 5 DOEE MO &4 L
e, B8R, B ARDOFRRE RO FEEIC SV THRIE LT,

AARBE OIS CIE, FEEE O RREBHE I & AT &k, & EFEHbAEMIcEk
WD 2 4R (2020 42) 1 A2 12 A FTOREMNICEIT LR MEEML G O &AL ORs
%, 10F1 O7a— U0k i S AN S8 A T, RN IERE L 7-3Esh 5 o
DE & Hgk Of F EA ORE R ELEE BREt LT RO W THET5, Fi2, Ze—r3bn—
TS AL =T a BHEHEL QO THEOK XM ATHLEE 2 H5ND, TOBEE1BL, AR
TIXRMEEMEEMITEZ Y LW EL TRED BRI LI E O#Es Cofl i &I oW T EEH
DEFRRELHOYE THERF, BLEL K,

INETOFERMEH EFHEICBITDEEFEOEMANFICON TR MLERHMEH &EFEICES
DO RN (F1)ITRT,

# 1 OEBHME N EFREIZIT D0 B 50 i N A

PR (FEERE | HEHEG Y RERAF 10F1 2t — S LA
AR A i

2000 £ [k 12 4 *JrAfb W O A ) 5
RE O 2E

2001 4 PP L3 AR [FERIUEHEE IR O BT
5 1 alEEHEE i

2002 4£ PRk 14 4 |BRE (FEO 1 &4
78 ST OW T
18 FHABHZ DWW TH

2003 /£ [k 15 4F

H

FEEL AT — Z X
2004 FR% 16
FERIeE — R DA
FERALGWT — 5~
2005 Rk 17
£ PR 1T E CAEREL
% 2 mIFEHE A
2006 6 [T 18 45 |- e HEEIEET ORI =t
BN
2007 A [Pk 19 & KIRF RO G U
IR LD FHE
2008 45 [Tk 20 ¢ 7( B fif 52
AL
KIRFE RO FZ8E
2009 4 TRk 21 4F
PR A S
2010 4£  |'PRk 22 4 |[FEHME A HEZ O 1A GAE H KRR




YERR =R IR O FR A
% 3 [mIFEHES
01 |k 23 £ %A [FI&EHE A
A
2012 FE Rk 24 4F |EBS g
REE & T i
2013 Tk 25 £ EE B H & T
AT
B IRER &
2014t [Tk 26 4 :55 [B] R AR A Ml &
AT
%2 [BIRSUE H KRR
%1 IRER & K T KK
20154 | 27 4 :% @7(4 ﬂﬁﬂﬂiﬂﬁﬁﬂi ] PN
HEOEF, B8 |[FELAESRICE
T
% 4 BIFEMLA i R 2 [ KIREEHE =
2016 ERK 28
* * A AT
HAROMEHEIZoW
2017 A [PERR 29 A |Cal £ o FH A RS R L BINER A
Hei
HARDOfMHREIZDW
2018 4£ Rk 30 4E |[EIBR b THmEDOREMNRE &
b
R 31 A
2019 4 [ B e
B FoTAE ~
B3 [mRISE H K
FEHE G A& o %
2020 £ |5Fn2 A i f " KIRFEAEO U Bk, PRk, 1> KX
. 7. HE
%5 [MFEME AWl 3 B RAREEHE H &
2021 A3
TS s
HAROMEHEIZOWHADHEHEIZSOW
2022 4F  |BFIAE |[TCHEOWRERRE LI THEORHER R &
Heim Fhig
2023 4F |4 5 AR [T b
2024 4 |56 4E |[ERRE




[AHEETTHRALKERCHAEOER]

ABIFRA
ACHISAF
AFFI
ANDI
ANFPA

CAFEPA

CAFFCI
CAS B¢k =

EFFA
FEMA

FEMA 5
L. No.

FMPs
GRAS

[OF]

[OFI 7 a—/3)L
5 AU AN

JECFA

JFFMA

MSDI ¥4

Associacao Brasileira das Industrias de Oleos Essenciais, Produtos quimicos

aromaticos, Fragrancias,Aromase Afins—Brazil (77 V%)

Asociacion Chilena de Sabores y Fragancias(FU#4>)

Asosiasi Flavor dan Fragran Indonesia (f> R R 7 H4)

Camara de la Industria de Sabores y Fragancias—Colombia (227 <)

Asociacion Nacional de Fabricantes de Productos Aromaticos, A.C.—

Mexico (AT fa>)

Camara Argentina de Fabricantes de Productos Aromaticos, Camara de la

Industria de Sabores y Fragancias—Argentina (7 /LB F <)

China Association of Fragrance Flavour and Cosmetic Industries (F[E <)

CRIEN L2031 T L TV V5 Chemical Abstract 36 CfE SN LEWE

EAFRE CAS Registry Number® (CAS RN®)

European Flavour Association (BRI SLEE T3¥ES)

Flavor and Extract Manufacturers Association of the United States CK[E
AR TER )

FEMA GRAS WA B-E iz

EU OFBHEE WO =A L UAMIIBN T B I b % 7,

Flavo(u)rings with Modifying Properties

Generally Recognized as Safe

PRIENZ 0T 1958 FEOBIE R dn IS EHEARTEICEE S FEE D H ik

ICRNWT RICK BLHIRESNDOWHE” . 72 Th FEMA GRAS &13

FEMA MA7L—/ = L TOM BN TLERERRSNDOWELL TR

BALI-b O%HET,

[nternational Organization of the Flavor Industry

[EFR R h AR T =

[OFI 7% 2020 4F(ZBLAT L72Y AL,

& AmEHE G JECFA THRRBI AL FRNC O W E &

FEMA GRAS 3~29 TARSILM ML) 2 COMENE

FD,

RIRA B FEMA GRAS 3~29 TARINIZ KREEGWE

Joint FAO/WHO Expert Committee on Food Additives

FAO/WHO & RISz L B2

Japan Flavor & Fragrance Materials Association

HAER TS

Maximized Survey—Derived Intake, FEIOFEFAEEEZ A O D 10%M%

T ELR I CRIDZ LT R DHEETE,




SEQ &5

SNI
(ERlE
—< LT at AT

RN

BB LY

HTHLEE E

18 ¥

IS B FNI64E3 A 15 Bl [EDUIFERLL THRESILTVD
18 T H OFEHIBIT DU AMI W T (AE R LTS 0315 55 6 Bl
g 0315 H475)DF B ARDOPES I TS0 HICH 53T
8

Sociedad Nacional de Industrias—Peru (~-/L—1#%3)

B A AR AR TR 1 ICIGERE L TODIE B4 Bk

Thermal process flavouring

[OFI @ Code of Practice TI&I B E/IT R MDA THDIFEM BN
BT HZ LT, FRRHEA R 257D ISR E NI, 2o 7 rE X
V3, LB R OB G RE TREE T DR R 7R TR, 1 &
EHRSILTND,

EU Tl [D7eKib =2 B RO IO RMEE L iy eT 2R
(G NNEVLPRAZ TN O | EEFRSIL TN D,

KRN D O HEEET IR BRI LV RIES D . B ICE R & AT
G- E I3RS 0 H T S o b e,

18 JUTRZ Y L7V i H T B L EZ B TORMIARE T, Hrilic
GEF B O BRI B LS EL TIRESN D 2L,
AR TR S L TR E SN BRI EE B

Bil) RERGG AR T VT EREEZRE,




A. BF3EE R

TR 4 AFE LG ES TR A TR A TR A B (R dh O B PRAHEENTTEHZE) TR AR
N OFRERIE DR S O RN F D <L EVEREPRA ST T2 WFE 31T D40 A E T & dn N
W pE Bl AL - B RHE A B X% OF SPET YAIC KD fH A A S EEIUEHERHZBE 32178 ) 0 —BREL
T, IR BB oI AA L | 225 L 7o, ZOMER, RBEICE T 5B MEEHLEY B
F ORI B O FRRIZ STk /el A2 FE 2L &H 12, IOFT M EFES N2/ m—
FEREIRAILT — 22 it 20 0 Thd o, AFEITRMEEMLEWITBEIL THKER, F
FAA A RFRT RO E O IR AR R LB 2 2 LI IV B M FEHME AW OIE B
i B 24 D LR, RO O BARD R MEFEME A OME MR L2 Z BRI HEBL
RMBDLHZENHBITHD,

B. AFFEH1E

i B EHE G NS OW TN 3 FEEE AT @R FIFIE (50 2 FERE5) O fi ] B At 5L
%2, IOFT Offi S FRAY AN B 2 L7c, B AREBE S EEHEAE MO FROED fh B IZ
DT, EFE A F i3 572 | IOF] Off il &RV AN AR CHEHZTo72, ERO AR
TOMEH ERAE DR HE IOF] DA 52 3 72 5 SO E L sk CKE ., BN, FEgk, AF
7, HE) TR S2hE L7 iR R (5Fn 2 422020 21 A ~12 A) &ZHEFH L, £EO
ER & BAL 50 fh BZEEVEICL, 2N NOETEIMEHIN TODEMEEHME G O A 1
U7z, B B fidh BB OV S A R, HEE B IR B A OV A 2 B HEIC U A AR E A [H, Hy
ED AT R A B LR LT,



C. A&
A1
HOKRER, HER, AR HEO A E . kO ARE RAELL T O@En g3 524
IZE0IT o7z, FAAIEL, BARIX JFEMA (HARFEN T¥#ES) | KEIL FEMA, BRINIE EFFA, HEE K
IZ ABIFRA, ACHISAF, ANDI, ANFPA, CAFEPA, SNI, />R 7% AFFI, H1[E|% CAFFCI ®
HEO FICEELIZb D THD,

1) 3%

[OFI D7 v—/)uff fl & A & F O dn B 2B BIFREARIIT- s oo 6 A 6 AEA
TG ERE 26 S ICLDUOEREA, I8 FHARHISFIOCAE 10 A 21 B FEAR AR 1021 5
1 5, RIS 1021 55 1 SRR, ORI E M B . @ ER B, Q@ A THERHEE
b B 18 FHITH U LW R FEME AT, @ A AR CERHIE Y Lia M A LT,
R BICBL CIEFEO B THEASNIBMERHMEAY FHIEOHIRHH > TR
BRSO E S FEL T (B 1),

2) B A BHL G R DD i H DG
H AL B SLEBME A OL FROED B ICOWTIE, EEsiz F2 519572, IOF1 Off
M ERHEVANDL R CTHEEEAT T,

BN 4 AR A BRI SR O B AR A RIS, BAREY IOFI O m— )L H
EREVANCREFMEA WA OB ORZI NG B I, 4 TR EHEAEYE SR
L7=(& 8k 2),

3) BEEDOFH
HORRR, R, A R 7 HE O EFRARE S L O MSDIEIZ K0 EIREZ R L,
FEMA &5 DINEIZAF 7= 7 — 2 & AER L T=, IOFI OFFAFE R C 0.1kg A (<0.1) E7g> T
LT =%, HRAEA D 0.05 LU CRIREICHE AL,
HEE R EOBR I, DL FORE Az,

JECFA “Working paper (monograph) format for flavouring agents”
(12/2000) Fe#OFER EHEE I LD R 256 H]

EMEAEKke) X 109 (ug/ke)

BHE(L g NH)=
HEEHEAND X #E%E X 365 H

HEE N :
HA 1182,000 5 A X 0.1=1,200 5 A



KE 3 3,000 5 A X 0.1=3,300 5 A

R 4 A X 0.1=4,000 5 A

HIESK 6 5,000 5 A X 0.1=6,500 J7 A
AVRFRLT 248 7,600 HA X 0.1=2,760 5 A
hE 14 A X 0.1=11% 4,000 5 A

(The World Bank Group, 2020)

HA 90%

K 90%

RRIN 90%
HEEK 70%
AR T 80%
HE 60%

72%5, JECFAIZHIT 2D H KBROMSDIEIZ LB B EHEF 1A CIk, SR D
ROV EREE L T0.8% FV D03, 4 RIOFRA TIL H KRS OF-E D
WA RENIVER RS TWeZ et b | RS FEOBEEHEETFIHIL, IOF]
D7 a—UEH EFRHERE EOKEORERLLOEFEHNLILEL,

10



D. FERENELE
T T — 2% U F O a a1 T -7,

(1) BKBR, HEEX, AU RRT T, FETHEHAIN TS IOF O v— UE F EFEYD

AN DR BEEMEAEYO & B R EERER &

AH, Hlgk o & SEEHEA O B KO &EICOWT, T 2G4t
T5720 BARIZE T 2OMMFEEMH . QEEEM B @ A THEBIFEEMH -18
BT L LW R EEME A, @ B A TERHIZ Y LARVMEA WS L T4,
IR OAE T i B (3R 2) | & (3R 3) R OME T & A 3 (R 4) I[ZHOWTEHL T,

E, ko A B S EEZE R 3 12, BRREEHLA MR L& i 5720
2@ AATELHIZE Y LAAMEA AR R 4 2B LTZ, @ B AR CTHEEHIEY
LIRWMEA T, H AR CTIEFAREHI P HEN DL A SoF R OBHIN G EN Q0D E
LB, B AT Db OO IR0 R E N,

it & S ARICEL T, BB EHLE MO FEREE IR T 5720, A R CTEHERHI
BLARWMEEME RN TR LT,

2 2 fEH S B (ORI o2 a— S A B4 AR )

i H 2K
H A KE MM PRI | AT =

(ERlEE R 126 118 130 126 122 128
¥HfEEMmHE 1,303 784 1,009 975 789 969
H A CE B &
H-18 FHITRE 4L

‘ 0 16 29 24 12 18
RN EEHME S
)
HACEEHIZY

0 84 38 90 49 33

L2V MEA )
&t 1,429 1,002 1,206 1,215 972 1,148
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7 3 M & (IOFI O 7 a— )Ll ] & A AR H)

A FH & (kg)
H A b NES| R RSk | AVERVT ]
BRI E 778,231 4,333,849 4,933,812 2,882,986 1,014,354 2,791,135
FEFEE fh 489,194 2,428,672 2,118,387 1,851,331 419,900 2,595,756
A ACEBIFEE
mn H - 18 FHITRZ Y
Lreu e 2L 0 73,206 14,142 20,919 5,277 12,646
“W
H A THEHIE
A e 0 15,828,015 1,143,771 15,448,015 3,858,361 15,685,150
&2 1,267,425 22,663,742 8,210,112 20,203,251 5,297,892 21,084,687
# 4 L EFEEHE GO & 5A 3 (OF1 O m— Sl ] & A ) A Hr)
il F & 5 A 3 (%)
HA KIE R K | ANxvT | FRE

BRI 45 E i 61.4 63.4 69.8 60.6 70.5 51.7

fHFEE M H 38.6 35.5 30.0 38.9 29.2 48.1

H AT B 7E i

H-18 FHITRx Y L72

WERFEME AW 0.0 1.1 0.2 0.4 0.4 0.2

it 100.0 100.0 100.0 100.0 100.0 100.0

IOFL D7 —/ S A [l B A U AR o fif (b A5 e L CTIIRICK, HRak, Ao Ry
7 HPENCEEA 1,429 60 B E B AR —FZMEAL T, B RO &I3K 1,267t T
ot KENTHEAAY 1,002 d B (FE:918 dh B . BRI :84 5h H) TRl A &5
22,664t (FF}:6,836t, A EFLLSL 1 15,828t) LA A H Hs D 7a< | #fl I RS2 O D3
T oz, BRINITAE G4 1,206 &0 H (B8 1,168 &0 B, FEFLISL 38 5t H) THME
FEITR 8,210t (FEF:7,066t, FEIASS 1 1,144t) & AR O TR EFEME A O
i B ¥ o T, FEEKIIER A 1,215 §hH R 1,125 56 H . FELIAA:90 &
H) Tafl F &K 20,203t (F8E: 4,755t FEFLASL 115,448t) THEFLISA O & H THS
BAIZRES A REL THEL TRY, HELS O & B BEEH &NV ORFHETH
ST AV TIXMEEEY 972 i B (FEF:923 & H . FEILISN 49 ah B) TREEH
BIIH 5,297t (Fkh: 1,439t FRHASR 1 3,858t) L il B 2L L Clid—FK Dotz
ELf A EAY 1,148 S B (R 1,115 S H . FEHASE 33 S0 B) TRV H 81340
21,085t (Fkk:5,400t, FELLSL:15,685t) TdhoTz,

WK VA A o B 2RO ENZ I FH RN OB Z AU TR ANENT He R VE N A T fE )
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DHDHENZ D,

7235, IOFT D7 mr—/S /LA i @AY AMGE T e S I S Tuviev b s
Wi 2,450 dh H H 662 fn H T Tz,

Fo. AARTIHERFEE W B SN TODRMEEHL G 5 s ThA & 5 A
SR 50%EHEZ MV NI END | HRERAY R B A S A kAW O BRI XA T o it TR
LTCWDZEDIDD AT,

(2) FEHEDSZ B DR
WA [E] . HIRRICE D X7 A A DDE R ETT A=D1 B KRR, FEE k. AR
7 FREOME FHEOZ FAL 50 G BIC W TEBRL T L=,

H AR & AL 50 fh B A B L7 EE DR A E B 5-1, KE O & LA
50 fh B AEHEIC LA E e iR A G B 5-2, BRINOfE & EA7 50 4h B2 JEHEC L7
FEEDO L E A E R 5-3, kO i AL 50 & B 2 IS U4 E LD ik £ A&
BE5-4, A RR T Off & AL 50 & H 2RI L 72 A EE O iR A G 55, HEO
fifi & A7 50 b H 2 FEHEIC L= K E LD iR 2 &k} 5-6 LT,

&k 5-1
HARD _EAL 50 (O BIZOWTHLETOREREHERL THDHE, 3 MKBWETIX

ZIUEERERZE DD EFRNE DD | Z LA N DAL iﬂﬁ@lk?ﬁl&@ﬁ;@/DTb\
%o FHIREIBEVDHOLN-DIZHARFEAE ORI THLY Y E O FHREF KL

&% ALLYL ISOTHIOCYANATE T, HAT 15 (O HHETHLDIZXIL, EU zs:[ﬁ%é%
O FEIZ WY 3 FEXBEDIENL TH- 7=, £7-. PHENETHYL ALCOHOL .,
I[SOAMYL ALCOHOL, TRIETHYL CITRATE 72&, HARIZEAH O T AN THD /v
Ta— e — LRI —e— WO NAHZEDO L B I, o ESC R T
MENSFE LD -T2, ZDIF/H, PROPYL ACETATE, ETHYL ISOBUTYRATE,
2-METHYLBUTYL ACETATE 72& O =A7 WAL LI IR EL B2 BIANL Th T2, 72
BRI OV, HATIX ACETIC ACID 28 EALIZ SRS — 5T, oD [E< ik
1% LACTIC ACID DIEH A @B AR SN TaE WA BT,

&k 5-2

K[E Tl BENZALDEHYDE, METHYL SALICYLATE, STEARIC ACID, PIPERONAL
EWV ST AL E DY B AL el U CREEENANT 23 A~ 72, BENZALDEHYDE (X5 =V
—ROFEGEETHHSI, ZOFEXE GO LRELDBFENTODEDOEE DD,
METHYL SALICYLATE (% A A TIZIATAIO A A= 23RN TR DOFREL T
HFFENZROD WK E T Y 4 #— 7 — BRI T DR i <L —he
T TFa—ALTh Fxr T A—FDOMLE M TIHENTND, STEARIC ACID (i
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HE DR Z T B A EHL AW CHY AT DOIE > ZE &M AR R A 4 T K [FH Tk k<
I DOEEZHND, PIPERONAL [XEFXO 70— V3 i T =) —
REDTN—IRRN=TROBFR CREFFAREIIEMIN TODEHELRTED,

HATEHERLLTHHATERWT/E (MONOSODIUM GLUTAMATE, L-
GLUTAMIC ACID, L-CYSTEINE %) <°H Mk} (D-XYLOSE) 23 A HA1 503 KEIZF
WCIEBE (BB O 55 FBIO FIREL TRRODILTNAZ L, F2ZoDT I K
OBED AT — RS I BESN A —~ L ae 27 L — R — NG L A |
DMNEELFEHEN TNDZE/RENER L THEZ S LD,

&k 5-3

W L At oD [E] o Mk (2 56F L C 4-HYDROXY -2,5-DIMETHYL-3(2H)-FURANONE,
MALTOL Of F &NEA7Z AN &V, ETHYL VANILLIN &/ F &IER7 A3 m\ ME A28 5 2
EDD BRI TIEHWEBRASDOREBE R BN EE X LND, F2, T=A, X)—_ 77z
Y INROFEHIM I END TRANS-ANETHOLE BLUOVULHEY R, TF_UF—RD
FEHZM iS5 LINALYL ACETATE 2MthoD [Eo Hs | 2 b~ CRRM il F BB
MENZEND | ZIWH DR AF FNDHZ LN 30T,

CAFFEINE & EU Tlifit k0 2 fEH S THh, il Ta—b—T7L—— =
Ay T — = a—T 7L — N\ CR G S, BRI SN TS, &
HIZ, LACTIC ACID X* ACETIC ACID 72X OfigHfEE, ACETALDEHYDE Ofii ffl &
NERLAS B, ZAUFERINCF1F 2T —R7eE O BT ENL B UIZE Db DEE
% 5HN5, MZ T, TARTARIC ACID (D-, L-, DL-, MESO-) Offi H&IEAE E, 2
AU D ESSHIBIZ R TUA U BIFENDLZEN R ThHDHEZ 2 LND, £,
SUCCINIC ACID #J T DISODIUM SUCCINATE i Fil BBz K [ERe i ki b
NTEWZENS | INTIEER SO R EWEE 2 BN 5, 72, SODIUM
DIACETATE Dfifi F ENERL S K E R H K IZ R TEWZ LA RS AL,

&k} 5-4

K CIE A2 50 AZBANIZ, BARTIXEMEEMEA WIS G LW E D 14
HEEN TS, Wb BATIEFRENCB W TAFISORIFIE L THEAShDLO,
BN TR BRI EL LW o To RSN O - S LR DM E THY | FRIC, A3,
H @ PROPYLENE GLYCOL, ETHYL ALCOHOL, CITRIC ACID |3f# 1 &3%<, K
EEFIFERThHoT,

BIEEMEEHEL COMFANEN TIE VANILLIN 07/ —YR2D 7L —/R—TLL
il S LA = 27 L3 (ISOAMYL ACETATE ., ETHYL BUTYRATE. ETHYL
ACETATE) 134 [E |, HUlk L [FIERIZ EA7LE 6TV,

F7-. CAFFEINE HIINERIFRICE S TODILEM T, il Ta—e—T 1
—N\— aay T —N— a—J77L——EDHEE IS T D EHE
LIh5,
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ZOfth, B EFEMEEY AL B OFF#EEL T, CINNAMALDEHYDE <> GAMMA-
NONALACTONE, DIACETYL Offi H #E23%\,

ZHUTHR RO LA LU T, Faur S/ L2 OXEODHLN, 720 ThHE
P RE PR TIEOEANN—VEL TRy LT L F = | (A BT
HOBEL"EVIEIR) LWHar T U AN Z RRFREIIEAL TR x 7 AVRICLTEE O
DY BT YT AV —AEL T, MK KEO RO HIBRIZREL T D, ZOF
¥ TANI) = DAL R4 B ~DOF L TS TV D EHEER TED,

&k} 5-5
AR TNVE AL 50 AZLLANIZ A AR THERBHIFZ S LRVMEA Y 16 G ENT
BY | FRCHEORIFITHY HALAL BLEL A ST ADEAICHRIEE S 1 <& EN T
W5, BEEEME A TRDE, VANILLIN R4l H A ThHE iS5 ISOPROPYL
ALCOHOL R 7/V—YZD 7L — = {ZIL b oA Th D CITRIC ACID 0=
AT IVEADS EALIZE T,

&kt 5-6
HIE Gl 7 50 fTLLNIC. H A TCIEA B EHL A0S LA B 7S 11 5 B
HENTOS, Wb BATHEASORF L THASNSL O, SR
FRRELE WS Te BRSO R L2 DB T -T2, Fiz, BAL 50 fZLINIC A AR
R CE PN R AL S TR,

AR EMEAHEL TOMANERLTIE VANILLIN 23147 Cd, VANILLIN (3972
TOHI TR SEEMLAMEL TOME R EN I THLA ., HeEEREL k5L
I E RS DR MEE e 572, ZHUTHR A O MZNT=D ThY | e NS I
T S DFERE A KX GEH T LAV TE 2, b 2N L 2259 10 4y
D1, AR THRE D THD,

HETO 7 50 MBI ABMO—oLL T, 7Ly a7 L —Y DERICE
HA3LE8N5045TdhD 1,2-DI((1° -ETHOXY)ETHOXY)PROPANE i F &AL 3
U TR DA IS, PIECIE 20 (T ChBOIKL, F A 459 fir,
SKE 306 fi7 . BN 215 7. FHEGH 338 7. AL KRR T 211 7T,
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(3) £ [ koD i I B B UMM RE BEEU R T D bRk

1 FEHEEMBEEERVERE
£ [E Hs G S CB TIOFL D7 — U B Y AN IER S -8
SOWC, FEHEREOM BELENEFEER S KOV T7(EE 6OITRT,

RS 0.1kg L F O BIX, BATIE 223 & H (@R E T 15.61%), KET
130 4 B ([70.00%) . M I 179 & B (7] 14.84%) . HEE KTl 165 &h B (7] 13.58%) .
AR 7T 192 dh B (R 19.75%) . FETIE 117 56 B ([F 10.19%) Th-o7-, £5H f
BECTHDEHARDBEDZ VD B EAERELHRT LA R0 T b @<, M
BODRWE B D B AEIERFOE ULV Lo T, BN, IR,
ElzB Wb BHIE 100 fHL EdHo7mbo0 KENZBWTEIEM M B oM
WZENRENISTHN D DB BIXEHSI TN EEER )T,

R 6 OV TT7ERIBTHONDLIINT, HARIXM A&7 B i B Mo [F
I Z e, B OB EDF R D T @2 ER AR H LTk
HIZRFRIBRRE M TON QDI ENHELR TED,

fE RS 100kg LA ROk B O R A =IL, BATIE 1105 & B (@G Ao
77.33%), KIETIE 527 dhH ([ 52.59%) BRI 785 il H (IA] 65.09%) . H1 K Tl
726 & B (7 59.75%) . A~ RR2 7Tl 681 &4 H ([F 70.06%) . FETIE 664 & H (A
57.84%) Thr o7, ZDOTEMLIINDINT, BAREAU R TIXEH EO DI EH O
i B 7 EILL E& 5 n— T, KIEIL 5 FIfRE Cholz,

il &S 100t A LD S BEE A THhDLE, HAREARAT T R—HTHHDITKIL,
ZOME R Clx —HrTHOME BN B O NS WSV FEREL /5o T,
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%5 MR B RO O AR

in H K
o B A= %)
[ke] SAAE A ER)
A A KIE R FEK | ANRYT | HIE
223 0 179 165 192 117
X=0.1 15.61 0.00 14.84 13.58 19.75 10.19
15.61 0.00 14.84 13.58 19.75 10.19
231 130 167 140 158 117
0.1<X=1 16.17 12.97 13.85 11.52 16.26 10.19
31.77 12.97 28.69 25.10 36.01 20.38
339 146 164 174 132 134
1<X=10 23.72 14.57 13.60 14.32 13.58 11.67
55.49 27.54 42.29 39.42 49.59 32.06
312 251 275 247 199 296
10<X=100 21.83 25.05 22.80 20.33 20.47 25.78
77.33 52.59 65.09 59.75 70.06 57.84
204 210 203 230 154 232
100<<X=1,000 14.28 20.96 16.83 18.93 15.84 20.21
91.60 73.55 81.92 78.68 85.91 78.05
93 159 131 158 101 162
1,000<<X=10,000 6.51 15.87 10.86 13.00 10.39 14.11
98.11 89.42 92.79 91.69 96.30 92.16
25 82 74 81 30 72
10,000 <<X=100,000 1.75 8.18 6.14 6.67 3.09 6.27
99.86 97.60 98.92 98.35 99.38 98.43
2 19 12 17 5 15
100,000<<X=1,000,000 | (.14 1.90 1.00 1.40 0.51 1.31
100.00 99.50 99.92 99.75 99.90 99.74
0 5 1 3 1 3
1,000,000 <X 0.00 0.50 0.08 0.25 0.10 0.26
100.00 100.00 100.00 100.00 100.00 100.00
i B G E 1,429 1,002 1,206 1,215 972 1,148

17




2 HEBRREEMHBEHEENEER
& [EHE G IS CVD TOFL O a— )L F B3 AN S - 12
ONWT, HEERBEEEO N B E L NEFRER 6 MO T77(&R DITRT,

HEEFEEEDY 100 0 g/ N/ BZHEZ L5 BIX, BATIE 182 M HGEEMME T
12.74%), K[ECiX 256 &t H ([A] 25.55%) , BRINTIX 198 &t H ([F] 16.42%) . K Tl
219 §h 8 (A 18.02%) . AR 7Tl 144 B (R 14.81%) . FETIX 152 & H ([
13.24%) Th-72,

DI EHIE THEASN T ELOREFEMEA YD BTl ST
V| FRIZKIE LLAR O [E il C2 O M 3 B3 CThh D FEREN BN 2572, B ARIZ DN
TV, ZOZLFHEHE LRI A— I — DRI ESRIZA DT CHEME R A
AOEOFEBIR M TON QDI EE BT DiERICH o7z,

* 6 HEEERERES L O SR

i H 2L
HEE IR AR
[ueg/N/H] PR E A=)
A KIE B | HEER | AV RYT | E
349 130 346 305 287 284
X=0.1 24.42 12.97 28.69 25.10 29.53 24.74
24.42 12.97 28.69 25.10 29.53 24.74
296 146 201 226 181 223
0.1<X=1 20.71 14.57 16.67 18.60 18.62 19.43
45.14 27.54 45.36 43.70 48.15 44.16
343 251 250 247 189 271
1<X=10 24.00 25.05 20.73 20.33 19.44 23.61
69.14 52.59 66.09 64.03 67.59 67.77
259 219 211 218 171 218
10<X=100 18.12 21.86 17.50 17.94 17.59 18.99
87.26 74.45 83.58 81.98 85.19 86.76
123 152 121 147 99 109
100<X=1,000 8.61 15.17 10.03 12.10 10.19 9.49
95.87 89.62 93.62 94.07 95.37 96.25
53 81 67 58 38 37
1,000<X=10,000 3.71 8.08 5.56 4.77 3.91 3.22
99.58 97.70 99.17 98.85 99.28 99.48
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6 18 9 12 6 5
10,000 <X 100,000 0.42 1.80 0.75 0.99 0.62 0.44
100.00 | 99.50 | 99.92 99.84 99.90 99.91
0 5 1 2 1 1
100,000 < X = 1,000,000 0.00 0.50 0.08 0.16 0.10 0.09
100.00 | 100.00 | 100.00 | 100.00 100.00 100.00
in HEA G 1,429 1,002 1,206 1,215 972 1,148

3-3 fi fl di B BT I B HRB I Ll i B B R N A =R

KE | HIR O S TUNB TOFL D2 a— N A F &3 AN ER S =B
OWT, DM BB NEFREE TITRT,

TAT VT T R CTOE I8 BB %< IROTT MR 2 MHE
M Tholc, ZD 1 47, 2 FLZHITHEARIZBWTUIER TORERZET RV B
BCIET AT VI HOWT H AR ZEH LTS,

HATIIASPICHME S TNDTF 4= —T VST 4 — VMO [E | #i k) £<
SN TEY, ZUOEBO I EITO A AN 2 S W2 L HEREND,

FEUPEOEEERNS THHA Y F AL 7 3 —NAOMH & B 5 15 dhEoE,
ik V2 < UHE DFLKITIZ OV TOZEENRHEA TEY, ZRHORERNGHING
BRI O ST EATO A BB 2 S WL HER S LD,
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KT MG BRI DB el B B OV E A R

i B3
501 5 2R (%)
AA | CKE | BN K ANRYT SRJES|
AR5 E b B 126 118 130 126 122 128
8.8 11.8 10.8 10.4 12.6 11.1
AV F AT R —NEA 15 1 3 2 2 4
1.0 0.1 0.2 0.2 0.2 0.3
AR =V R OZEDFFER 2 2 2 2 2 2
0.1 0.2 0.2 0.2 0.2 0.2
T—F LA 89 33 46 50 36 53
6.2 3.3 3.8 4.1 3.7 4.6
TAT IV 457 301 366 348 277 314
32.0( 30.0| 303 28.6 28.5| 27.4
s HE 176 121 155 142 113 148
12.3 12.1 12.9 11.7 11.6 12.9
HENERSA 66 47 50 49 42 50
4.6 4.7 4.1 4.0 4.3 4.4
RER il 7 V=1 — L FE 90 58 66 69 49 70
6.3 5.8 5.5 5.7 5.0 6.1
NERGIGE BT VT e N 73 47 52 60 47 61
5.1 4.7 4.3 4.9 4.8 5.3
NEWGE sk A K 258 5 2 2 1 1 1
0.3 0.2 0.2 0.1 0.1 0.1
F AT —T VA 93 33 70 59 53 71
6.5 3.3 5.8 4.9 5.5 6.2
FA— VI 57 18 46 39 39 45
4.0 1.8 3.8 3.2 4.0 3.9
TSR IR TR 17 17 17 17 17 17
1.2 1.7 1.4 1.4 1.7 1.5
Tz )=V —F LA 22 16 21 21 15 21
1.5 1.6 1.7 1.7 1.5 1.8
7z /)—)VHA 35 23 33 32 27 30
2.4 2.3 2.7 2.6 2.8 2.6
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TNT TV RO DO ER 3 2 2 2 2 2
0.2 0.2 0.2 0.2 0.2 0.2

KEWET v —)VHE 17 11 12 13 10 12

1.2 1.1 1.0 1.1 1.0 1.0

HEWET VTR 29 17 23 24 18 24

2.0 1.7 1.9 2.0 1.9 2.1

FUNAR 57 35 43 45 39 44

4.0 3.5 3.6 3.7 4.0 3.8

AAT I8 T Y LW 0 16 29 24 12 18
FHeaw 0.0 1.6 2.4 2.0 1.2 1.6
AARTERHIZ Y L vk 0 84 38 90 49 33
XY 0.0 8.4 3.2 7.4 5.0 2.9

on HEEET 1,429 | 1,002 | 1,206 1,215 972 | 1,148

A REFHC) 100.0 | 100.0 | 100.0 100.0 100.0 | 100.0

3-4 EHEICRIT AR S BB K O ER =R

A [H, g T HE TS IOFT 07— )Ll &I A Y AN S-S
DONT, fEREIZBT 28R BB A N EAEEZR 8 17T, HARTERHIR S L
WMEEIIE, IEI7RE ORIFIG <& ENDHT-D M BN REW, 22 TRLFE
L& TOEBIE R OREZRET 5720, BARATERHNIZZ L L MLEY RO,

WO E RIS W THE B E i B 23 b @m0 S A E AR L, O E BN
ez,

AATIEIAY 73X —MENBE IHEHN &, SARSBIZES, ZhTVTFeE7r—»
— A DFEPENZEITERL TODEHERISND, Fo, BARTOT AT /VFHDE] &
B #ds JOME &0 BH E MO ERCHUBI T A~ TR,

Flo, AR T TIET =/ —/VEO S RO E L HUEI e~ T, Rl A
27 THLAE SN TS PROPENYLGUAETHOL 232K D#K) 89.9%% (58 THY,
ZOMBIIN=FROTL—N"—ICELfEHENDLTEND, ZNHDTL— =3 A K
I T THENTNDIEDIRIES NS,

FIETIE, =—7 VO AR E LRI b~ TE, FrcE T2
TS 1,2-DI(17-ETHOXY)ETHOXY)PROPANE 23 2{RD#] 76.5%% 5D TH0, =
Din B ORISR ERA O EL TRLND,
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EBIT AR T EREICBWTEL, AR — L R ONFOFEERMEF R, HA R
EHITMDE EHITI T LR TEL, ZHUTT A A T A — NI NLDOHUR T FiTD
ZEMHERTHDLEHERIEND,
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# 8 iR DII L B B OV A R

1 FH B (kg)
$851 A =(%)
HA b NES| PR Rk | ke T aRlEs|
778,231 | 4,333,849 | 4,933,812 | 2,882,986 | 1,014,354 | 2,791,135
&5 E &b B
61.40 63.40 69.82 60.63 70.46 51.69
. 1,719 52 276 1 0 60
AI)FF T H—NE
0.14 0.00 0.00 0.00 0.00 0.00
AR =L e ONF DR 49 47 100 80 1,121 1,003
LKV 0.00 0.00 0.00 0.00 0.08 0.02
3,730 17,329 11,832 7,722 1,388 71,999
——7 VA
0.29 0.25 0.17 0.16 0.10 1.33
136,157 537,544 369,299 366,771 71,973 472,818
T AT VR
10.74 7.86 5.23 7.71 5.00 8.76
106,378 732,880 419,815 467,122 103,315 755,302
KA
8.39 10.72 5.94 9.82 7.18 13.99
73,177 755,926 674,885 518,407 105,614 447,397
Sl
5.77 11.06 9.55 10.90 7.34 8.29
RERflE SR T L a—L 37,516 85,770 139,238 104,135 13,930 100,958
$a 2.96 1.25 1.97 2.19 0.97 1.87
RERAE =T VT ER 13,175 19,148 37,341 37,278 6,696 40,065
$a 1.04 0.28 0.53 0.78 0.47 0.74
o \ 2 35 1 1 0 1
REWI G mfl kAL K B HE
0.00 0.00 0.00 0.00 0.00 0.00
12,132 11,313 27,950 11,685 13,127 34,505
FA = —7 VER
0.96 0.17 0.40 0.25 0.91 0.64
752 596 2,033 1,593 2,717 9,370
FA— LR
0.06 0.01 0.03 0.03 0.19 0.17
16,368 107,130 169,992 80,393 22,435 259,756
TR R IRAV KBS
1.29 1.57 2.41 1.69 1.56 4.81
2,235 10,180 67,363 18,647 1,853 27,744
7 x/)—)L—T )LFE
0.18 0.15 0.95 0.39 0.13 0.51
2,591 13,148 7,141 4,983 14,684 20,474
7z /)—)VER
0.20 0.19 0.10 0.10 1.02 0.38
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TNTF— L O D 4,715 11,130 5,580 6,370 2,640 9,160
FHEAR 0.37 0.16 0.08 0.13 0.18 0.17
22,311 12,264 26,230 30,679 12,092 74,725

BET Va— VR
1.76 0.18 0.37 0.65 0.84 1.38
) 1,191 10,226 3,484 8,793 3,512 11,376

WRET VTR
0.09 0.15 0.05 0.18 0.24 0.21
54,996 103,955 155,827 186,671 42,802 259,043

VZANVE |

4.34 1.52 2.21 3.93 2.97 4.80
HAT 18 FEHIZEE Y LI - 73,206 14,142 20,919 5,277 12,646
WEMEEHMELE Y 0.00 1.07 0.20 0.44 0.37 0.23
fiF FH BE:A 7 ke) 1,267,425 | 6,835,727 | 7,066,341 | 4,755,236 | 1,439,531 | 5,399,537
HARKEFH ) 100.00 100.00 100.00 100.00 100.00 100.00

(4) AATEEELTHRATERWEEM DR AR

HARR 2 N B L B a DT80
BFREL TSN TODA A AT TERW A M

WK, HEK, ARy T FEOWT T
FEMEA NN TEEFRL /-,

Bk, K, AV R3S T EOWFNNTIEEFEE L CTHEHSR TOER@ B AT
fERFRE L H <18 FAISRZ Y L2V R EEHEE Y, @ A AR THEEHIZ Y LRV EEY
(@77 i, @:132 i, #1209 S0) DM AR DU DWW TE R 8 ITFLDT2,

HARTIEEA CERWASEFEEHMEEY (B:77 &) DA, 42 ShITHCK, FRIK, AR

27 FETHEASED e o7z, 35 GOV TEECK, K, AR T
E DD 7e<Th 1 DL o[E & sl Tl #8520 o 72, 2 D LA [ERHUs T Ll
HENTOAIEA®IE AMMONIUM SULFIDE, 6-METHYLCOUMARIN, 3-ETHYL-
2,6-DIMETHYLPYRAZINE, N-ISOBUTYLDECA-TRANS-2-TRANS-4-DIENAMIDE,
2-PENTYLPYRIDINE, SODIUM 2-(4-METHOXYPHENOXY)PROPANOATE,
HYDROGEN SULFIDE, 2-ISOPROPYL-N,2,3- TRIMETHYLBUTYRAMIDE,
N-ETHYL-2-ISOPROPYL-5-METHYLCYCLOHEXANE CARBOXAMIDE,
N-LACTOYL ETHANOLAMINE, CYCLOPROPANECARBOXYLIC ACID
(2-ISOPROPYL-5- METHYLCYCLOHEXYL)AMIDE,
N-3,7-DIMETHYL-2,6-OCTADIENYLCYCLOPROPYLCARBOXAMIDE,
N-P-BENZENEACETONITRILEMENTHANECARBOXAMIDE,
N-(2-(PYRIDIN-2-YL)ETHYL)-3-P-MENTHANECARBOXAMIDE @ 15 §: H Tédh 7=,
AMMONIUM SULFIDE [IF L 728 AR —Z AT DT L — "= S D08, BR
KTV AT VNS N2 AT FE VT OBLE ST AR FENO Bk ok L
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LT &I TWD, 6-METHYLCOUMARIN [ZFaml—h7 L — =72 2 — R
BHZE ST,

HYDROGEN SULFIDE (%, iR RO EE R EL THATITHLRWE THLM, 18 FAD
BTEHTEZ Y LWz | BURE AT A AT TER W, 2oL, FF 0007
EDEMERIOBRICANBRWE Tho, RN EMRET2FBEL THIZERREIN
TVWLRBZHHOFERIEL TOAH THHEBZ X DILD, 15 DN TIETIN LAY
NG FITN,

B EWXEBECFEERN L0, T a— S —FF A B —ar OB
2B, EBIHEE G H &L TORERE LD EFRE S OB DRE LI THD,

HARTEMERHIE Y LAVMEAY (@:132 &) D, 33 dhiTikck, FEgk, 1R x
27 RETHM R 5T, 99 SO WTIEEICK, PRIk, AR T, FE
DY7TH 1 DLL B E sk Tl &2 o712,

Rk, FEEK, AR 7 FEWT O ESC MR T A SRS - D1k
BENZOIC ACID, (TRI-)BUTYRIN, FUMARIC ACID, BETA-ALANINE,

L-CYSTEINE, GLYCERYL TRIPROPANOATE, GLYCINE, L-LEUCINE,
D,L-METHIONINE, L-PROLINE, THIAMINE HYDROCHLORIDE,

D,L-VALINE | L-PHENYLALANINE | L-ASPARTIC ACID , L-GLUTAMINE,
L-HISTIDINE, DL-ALANINE, L-ARGININE, L-LYSINE,

N-GLUCONYL ETHANOLAMINE @ 20 i Ch-o7-, HARTITFAWENZ S NDH D
NELHEREN, N TEILZADY —< LT aE AT L — R —D RO —H L LTl
AESND TN ELEEN TN, ZOZENLEBEA 2T, BIcWEE2E
B TBERT A1 Tlde =~ ab R 7L — =78 B ARIZIZRWS A |
AROFTEDIHRNLE ST HONNE % OB b L HEESND,

— 5 K, R, AR R R ENT OO ERHIR O D 7B 1O D ERR
ik ClrxfE ST BEHENZVEOIX ETHANOL X PROPYLENE GLYCOL,
(TRI-)ACETIN 728 A ko> H B CRIFEL THEH 328 DX, CAFFEINE (GE AL |
CITRIC ACID (fi84%k}) . MONOSODIUM GLUTAMATE GEME}) 72 S BRI 8% 5% |
FAITHH HARTITIER EFEHIEE S L2 B SRS, BIFIZRE 2RI
B OLHIGHIVT, HASLERIN D IR LTI R RITE O TN 8D,

%72 REBAUDIOSIDE A, STEVIOSIDE, REBAUDIOSIDE M 95%72 L HEAMZ BT EIC
Flavourings with Modifying Properties(MA T FMPs) (& O F H B DS T Tl s
SCERZ AN, b, XL A M HHERENEZ A 3 2WE) LL Tl S ol
HiERI Tz, FMPs (X, FEMA X° EFFA CRit B SCEA HHE LTS ((EFH9: EFFA Fact
Sheet on Flavourings with Modifying Properties (FMPs), & ¥} 10:EFFA Guidance on
Flavourings with Modifying Properties (FMPs). & ¥t 11: FEMA Sensory Testing for
Flavorings with Modifying Properties (updated Jan. 2022))., FMPs (X [E4 @ H Mok ke
FEEFFLRWVIRE T, B2 AR i3k 27— A —WEEL TS Tn
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Do

FMPs 723EA O HECH A2 FE I L2\ 2 & A FEI 9572012, FEMA VB REREAR O
HTARTAL ZAERR L, JRK AL, EFFA 4 ZOHARTA U B SLT0D, (B 11:
FEMA FEMA Sensory Testing for Flavorings with Modifying Properties (updated Jan.
2022))

Bz 1E FEMA OEEEFHHO T ART AL T HROL AT 1.5%D > 2k E gL
HIRAHEZ W LA HEGR T2 07 1E, W OEAIE, 0.25%D LN LKk EHled2
FEDRRESIL TNV,

FMPs (X, T LHZAVEARD R E DFHERI 72 7 L — =% Ffo o0 B LT20 T 562
LTV FEED T L —N— R (BIZIE, 7 —T 4 — ) O EIITARN, A7
)= RERD AR T8 T — N B EEE T OREEE R T HILICEoT
T —N— DRI RE BT HIENARETH D, £o, FED IR OB AR
EREGRFM A A T A LB HIFFS LTS,

T MEAN TR RBR A 700 Z S A Wb O A A TS T L BRI 7 R A T
B RO DIEEH DELRISZ DT, HrLV FMPs OBHFEBEENL T 5,

A A2 &% £ D IOITNLE ST EOED REDPDR AR ORI 25 EHEES D,
HARDFRIOE T A OB I T TR T, FR&M 5 TR T 570 TN
SNDHEINY B OFDRIFNITHHDIZKIL, 2—F 7 A TiE, F#} (Flavourings) 1%, £
i DJEBE (Flavour) ik x|, 2L, @O DO EMICIRIMEN L8 eI T
WD, FBEBREIE, DHZEWIAEIL, BT LT £72 0N K Ot 5%
BARIZ L RS I, BIZ Lo TRAT RO AVEIRS AW E DRSO ThHES L,
JERDFERRI I RO FFEL S TUND, BICK, FIFK, AR T | FEWTILOER
HIBIZ B W THEROERITT—T vV AREEFE®RNZ END, 70— N—FF A
Y= a OBLEND, i HORAET Tiied, EERRZRE RO E 2R B e
BRI D EE 2 HND, TNENDOEROEREZR 9 IZENLT,
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9 £E., HOFEOE

] K Ot

BEIOES

HA

BAORTE I TO TR T, FREM 5 TR T 57-0 RIS
DU o O DFRIF,

Ok 273 H30H HREH1395 MEEATRERM BhLFR
FHEIZOWT B IR 1 —4)

Codex

7B} (Flavourings) 1%, B 5L O J&AE (Flavour) #¥sz. . Z/LEE ., XiLED
BHIZOIZR SRS TH D, BHEHIIE, HIE, BRbk, IR
DIz RFOWE (WOFE, B, B EES) 138 FhRu,
(FEROERIZBE T2 AR8Z 4 CAC/GL 66-2008 2.2)

KIE

7L — U7 Hl(Flavoring Agents) & M DEIFI(T Y 23 DX, B ibh
WL LI FV RN 5, F2136 526832 %E,
(Code of Federal Regulations Title 21 (CFR21) part 170 .3 (o) (12))

I

ZE#F (Flavourings) &1E, T DO FFEETHZLTIEK SN TELH T, FY
LA 52 55 LATMEM 272D I & MICTNENEEH O, BESH M,
Bk E- IR R D A EF OB IR,

(REGULATION (EC) No 1334/2008 (art3(a))

PRk (AL R—
NLELQ)

FOBLO/ F23 a2 oOWE 13 DREM T, BMICEFEIRB LV
JEITR AT SR TR A,
(MERCOSUL/GMC/RES. N°  10/06)

AVRRTT

R HH, BEsk LIS O JE M AE 5.2 A2 I S50 DO T, BIFID
HEZ)b 5T, S - 8AI O RE,
(BPOM #iHI No.13/2020)

P

o2 TR ARG P TEREEL, B, HOVITA ESELE
WREVE TH D, 12720 bolXOHER, Ik, % Z 5250 DITE £
T HRAIL & Eheny,

(GB 30616-2020, GB 29938-2020, GB 2760-2024)
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AEFEOIFFTL, MR O KR EHME F BFAIC5 &hix, R FEHEAMIZB W
THR 2 4:(2020 /)1 A0S 12 A FTOENICEBIT LR MEEHMEA Y O H &4
DOfEFR% IOF1 O a— U [ AV ANPGRS Ve 2 0, [R5
ML 7=MEsh 5 - E & isk CRIE RO, FRak, AR 7 HE) O ERAEOR
Rl BRI,

HAEDFE RSy Do T2 LI T O T2,

IOFI D7 mr—r LA i gAY AN O AL A4 E L CIRCK IS KOV R KT
1,429 dh HEB AN —FLZIMEHL T, BAROKRBEH &I 1,267t Th-o7o, KIEH
RS 1,002 50 B (E#F:918 dn B . FEILSS 84 &t B ) THafE A &9 22,664t (F
¥}:6,836t, AEHAS :15,828t) &AL dh B 03 D722 < M RIS Z VOB FHE T -
oo BRINIZEE A LA 1,206 46 H (FkF: 1,168 &k H ., FELIAE 38 h H) Thafil FH&IX
8,210t (B} 7,066t FEFLASN:1,144t) & B ARIZIRW TR FEHEA O B
BB ot kit B ba 1,215 5B (FR: 1,125 § 8 FESE:90 & H)
THRAME I EI3AT 20,203t (F5BF: 4,755t FEFLASR 1 15,4481) TEHEILISA O 4L H TH O
Fl7e LB EIZLTERY, FELS DG B B HERZ O OPFEE ThHDH, 1R T
EERMEEY 972 dn B (FkF: 923 dh B AL 49 & B) TR B34 5,298t (F
B 1,440t, FRFLASL:3,858t) & AL B # e LTl —& D 7ano 7, RENIME L&Y
1,148 ¢t B (F#F: 1,115 f B, FEASL 33 dh B) TR &35 21,085t (F#}: 5,400t
FEHISL 1 15,685t) Th-o7=,

RICK AR A B B D BN A B3 2 WO A 2 USRS ENS H A~ VB O A A e
MNHLENZD,

HARTIHESHEE W H SN TODRMEEHMEA YA 5 il Th Al & S0
50%% B X mNZEMD | HHERAY R B S Lo AW O X4 T | Hidk ¢
PILTODBZEDIDRZ Tz,

A ik O BS EALIZEH DA B CTHB U= #E 5, &S RICRL R 32 R e
B FEHLEMOER N ahoTz, BARFFAEORGL THLIVE D FERFX T
% ALLYL ISOTHIOCYANATE, [ CiZ BENZALDEHYDE, METHYL SALICYLATE,
STEARIC ACID . PIPERONAL . Bk M T % 4-HYDROXY-2,5-DIMETHYL-3(2H)-
FURANONE ., MALTOL ., # F 3k T i& CINNAMALDEHYDE < GAMMA-
NONALACTONE, DIACETYL 2Mtiod il & bb~_ 2 < il &AL Cu iz,

A [E], Mtk O B M OHEE R B CO AT 72k B A ARCA VR Ry 71348
HEDD72NGL B O D HEIEDEDOMIEHUE LD 2N D oh o7, WK EIEE
FED 0.1kg LLFOMER L B 2372, D&M B AMERS IV TORNERBDR DN/

277,
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HEERECED 100 g/ N/ HELFOMBEIX, HATIE 182 MHEGEEHMEH O
87.26%), K[ETIX 256 n H ([A] 74.45%) . BRMICIix 198 &t B ([A] 83.58%) . H1F K Tl
219 54 A ([F 81.98%) . AR 7Tl 144 & B (A 85.19%) . FETIX 152 & H (A
86.76%) Tih-7=,

ZDINTKE, I THEASN T ELORBFEME AW D BT S TRY,
RRI K E LS O [E itk C2 DA A BEE Th D RN LI/ o7z, BARIZDOWT
WA, ZOZETHEE R S A— T — DRIDNERIZ A D Tl TR
DR OFEIHFE I THOIL WD EE BT DFERITH 5T,

AARTHEEEL Tl i TE22 MEE B OO E sk Coft RN A fGRLI2EZ A,
AMMONIUM SULFIDE, 6-METHYLCOUMARIN, HYDROGEN SULFIDE 72& 18 8%
FEHZEY LW i I C&ZRW L B2 35 fh B otz

ZNBDAEAMITEBRANCTEE NS D20 T a—r =T F A= a OFL
2B EBIHEE G H &L TOREREICIDEFRE GO BRI DBE P LI THD,

FEHARTEHERHIZ Y LWMEA T, BARTILREHI B EN 5 D03 %<
MEREHL AN TEIEZAD Y —~v LT aE AT L — N—DFRO—HE LT S
DT IVINELSEEN TN, ZOZENDEBEEGMAITIBRIT, ICWEEFRIEL
TBREET DT TR, =<7 ab 27— —R 8 HARIZITRWAS A B AD
FCEDIIRNE ST 2O RS BIRFDBLETHD,

RICKA HULIZ FMPs (2348 T 20 E O MRS, BURA AR Z &7 <1 bl
M EWST 728 | AR R RO DB Z OERISZ 52D, HLn
FMPs D BHFE DT FIENINL TODEENHONI o7, T a— b—FF A E—T 3
OB, G H ORI TR EERRZ2EF RO E O MIRE I
STETWD,

JECFA I[ZX D BB BHEA MO AR HmIL, FEUTRET, =i, BIED 3 5
DIEFRIZEEASNTND, ZIHDOEERERDO— D> THHEREL R H T 51T H
BT — RN EI2D, 5 FEEICEmSND IOF] 07 a— Ul EFEICH Uk
N, BARDELEFEEMEA WO &AL ST 52 LITIEFICEE ThHD,

Fl&EREE IOFI D27 m— Al EFRAIC I L. B AL D a2+ 22
X B AROFRIEEN O T L —R—DFENWEALNICL, BREOHDHIETHDHEEZD
s,
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BHviZ

AAEFERFZETIL B ALYESN 5 DD E Ll CREL BN, ok, A Fxe 7 PiE)
TORMBEEHEE WO R R AR R LB LT 5281280, RanEEHEAY
O [E BRI I Eh 1A 2 4R D LRI, [EERABLAD A ARICB TR EEME A Y
Off AR Z R L L ABRO D ZENTET,

ENOESEEHMEA YO SR OV TIE, AL 13 FExt it b ED .
B2 R RIRAETOFE 5 BNZHOTZEN THBL TOD RS EEH LG O &
FEREREZFML CTE723, Al I B TR EFEMEA Y O H B LEIZ OV
TIE, IOFI 7 m— V&Y ANE IR L5 3 Bl H O 7a— N LVil& Tho7-, 2D
7203, I BT DRSS B RO IS IT AL E S 2 L HRERE RN D ZL Db 0
RO, F2 IOFHIXA#b 5 FE0 7 v— U SR A4 /e GH 4 [ H | 2025
FERIG) LUK ZEELTEHY, BRDE, B2 53 T0D, S %b 7 r— 3L
N F AR =T ar OHEED B L T r— U R 2k L, 4 Bl & [FER
(2 A AR E D HEE AR AT > TOET2U,

Tz B ERHMEA D OE A ERE X, ¥ ICRMHEFEMEEMNBENEIZB TR
B IS TODEWVIFERO =D, [EINAO B~ NER RIS R 2 Sk L
TR EEHL OB IROHYE, B F2r0 R i O DR O ZHEET —
ZDIEAATEREBE DFFED T IZA B EMINCFEM T HAZENLEELNEE 25,

F7o, ZOEHRA IO B A A SR R U245 [E | HROHEE R R O R |
LM AT 5 L TEOD THERE LRV S HO R MEEHLE W ORHIIZERL
AIMFIHESNDZ LD WIFFEND,

AWFZET. AARFE TREZOZBOILRMBFMEEMZ ML TODEEDH T

Dbl BIFEEZER S 20 LR O AAFE TESFE RO SRV T 7200
T, R /) #E L TRLOBY Th D,
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BEER

HARE R L3 PR 12 FE R ARV A RS T BRI 2B EHMEA WO
PSRBT CFRK 13 4 3 A)

AR L3S Ak 13 B R AR 7 @R E st s 5 T /i SR ORI
DALFRIL MR ORI BT DR R (R B ML G O I BB O TR A) | CERK 14
3 H)

HARFE B LS PR 14 R AT BRI s 2 /i SR OR R
DAL LY 22 VR B D128 (A ARSI 2 B B EHM AW oo fd ] S 4r) | CF
% 15 423 A)

HARE R LS SRR 15 R A G BRI 7e it 3 T & R OSSR R
DAL R 22 A VERER B4 HIF28 (B ARSI 5 & S B EHM AW oo fi ] S 4) ) CF
i 16 43 A)

H AR T2 A 16 4R IR A S7 B R JE ity 5 T E BRAEhn 2 B £ 2 7 B iR
I DI BT HHEN 7 (EAEICB O TEHS TO SRS FEHEA YT — 4
N — 2D FEEAIZ B D ANIIE) |CERL 17 423 H)

H AL T2 PR 17 4R EEIR AR ST BB A JE ity & T E BRAEh R 2B 2 7 B iR
IO HFEZ BT DA 8 (B EEZ G D CEHEMICERSh QO DR EFEHE S
WOVAMER N AMEA DT — 2 X — & EAGIC DT AZE) | CERE 18 4F 3
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H AR T34 AL 18 R R A SR F 2t et T R ECEHL VWD &
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A

IOFIDEREY) X F ESFFMADFRE ) X F TERLEMRMOEEDIE S KB

FEMA

IOFIMS O—/N\)LEFRE

R

JFFMAQ FH=HFEJALD

SEQ

No. | HEURFDEZEA | No RE#(EL) ge | HAE
386 |borneol 251 754.66
2157 BORNEOL 64 |d-borneol ERIIEE 70.60
475 |l-carveol 342 25.72
2241 CARVEOL 476 |carveol 343 12.51
479 |l-carvone 345 3,833.71
2249 CARVONE 480 |carvone 346 35.40
478 |d—carvone 344 13.59
484 |carvyl acetate 350 20.72
2250 CARVYL ACETATE | 487 |l-carvyl acetate (350) 0.22
483 |cis—carvyl acetate 349 0.21
57 |citral (EREENRS 11,999.70
2303 CITRAL 2094 |neral 1922 125.31
59 |citronellol ERIEE 1,500.67
2309 DL-CITRONELLOL  F5ae1 Citronellol 404 67.82
GAMMA - 627 |gamma—decalactone 490 3,435.24
2360 DECALACTONE 629 [(S)-gamma—decalactone (490) 40.16
628 [(R)-gamma—decalactone (490) 15.13
92361 DELTA- 625 |delta—decalactone 489 17,560.28
DECALACTONE 626 [(R)-delta—decalactone (489 ) 276.06
643 |trans—2—-decenal 506 7.44
2366 2-DECENAL 639 |2—-decenal 502 0.96
DIHYDROCARVEOL | 711 |dihydrocarveol 568 11.64

2379 (ISOMER

UNSPECIFIED) 712 |I-dihydrocarveol (568) 0.60
715 |dihydrocarvyl acetate 570 4.61
2380 DIHYADCREC.)I.%.AI\.EVYL 716 |d—dihydrocarvyl acetate (570) 1.74
717 |lI=dihydrocarvyl acetate (570) 0.30
2400 GAMMA- 846 |gamma—dodecalactone 693 1,288.27
DODECALACTONE | 847 |(R)-gamma—dodecalactone | ( 693 ) 14.06
857 |trans—2-dodecenal 702 3.23
2402 2-DODECENAL 856 |2—dodecenal 701 0.34
1111 |fenchyl alcohol 954 98.51
2480 FENCHYL ALCOHOL 1112 |alpha—fenchyl alcohol (954) 9.49
1272 |trans—2—hexenal 1111 7,369.06
2560 HEXEN-2-AL 1269 [2-hexenal 1108 475.81
1290 |trans—2—-hexenol 1127 2,388.11
2562 2-HEXEN-1-OL 1285 [2—hexenol 1122 41.43
2664 P-MENTHA-1,8-DIEN- | 2282 |perilla alcohol 2093 118.45
7-0OL 2283 |I-perilla alcohol (2093) 1.13
110 |l-menthol BERIEE | 129,224.28
2665 | MENTHOL RACEMIC =657 4- - thol (=R EiENS 488.43
1670 |menthone 1513 183.66
2667 MENTHONE 1671 |I-menthone (1513) 1.71
MENTHYL ACETATE | 111 [l-menthyl acetate (EEEERS 643.00
2668 (ISOMER 1678 |menthyl acetate 1520 66.91
UNSPECIFIED) 3870 |d—neomenthyl acetate 5.00
9709 METHYL 2- 1754 |methyl 2—hexenoate 1587 3.75
HEXENOATE 1755 |methyl trans—2—hexenoate | ( 1587 ) 2.01
9795 METHYL 2- 1861 |methyl 2—nonenoate 1690 1.18
NONENOATE 1862 [methyl trans—2—nonenoate | ( 1690 ) 0.01
9772 NEROLIDOL (ISOMER | 2100 |nerolidol 1927 285.35
UNSPECIFIED) 2097 |cis—nerolidol 1925 1.00
212912 ,6—nonadienol (1950) 3.42
2780 2,6-NONADIEN-1-OL 2127 |trans,cis—2,6—nonadienol 1949 0.65
2856 ALPHA- 2289 |alpha—phellandrene 2098 62.83
PHELLANDRENE 2290 |(R)—alpha—phellandrene (2098) 0.12

'H2 (1)




A

IOFIDEREY) X F ESFFMADFRE ) X F TERLEMRMOEEDIE S KB

FEMA [IOFI®S O—NILERAE | AE [JFFMAOERZERAEVAND |  SEQ A2 k)
No. BEURCOGZEEZ | No. SE% (ER) EE e
) 2367 |alpha—pinene 2176 564.84
2902 ALPHA-PINENE 2369 |I-alpha—pinene (2176) 0.69
1598 |isopulegol 1442 95.12
2962 ISOPULEGOL 1599 [I-isopulegol (1442) 88.50
2455 |d-pulegone (2262) 9.58
2963 PULEGONE 2454 |pulegone 2262 0.04
2463 |rhodinol 2270 2.20
2980 RHODINOL 3480 [(S)-rhodinol 0.03
3006 SANTALOL (ALPHA |3018|santalol 2819 0.35
AND BETA ) 2481 |alpha—santalol 2285 0.01
135 |terpinyl acetate AR5 E 703.53
3047 TERPINYL ACETATE | 2521 |alpha—terpinyl acetate 2326 56.67
(ISOMER MIXTURE) |3817 |beta—terpinyl acetate 45.22
3907 |gamma—terpinyl acetate 45.22
2589 |4—-methylbenzaldehyde 2395 56.90
3068 TOLUALDEHYDES |2590|methylbenzaldehyde 2396 3.57
(MIXED O,M,P) 2588 |2-methylbenzaldehyde 2394 1.26
2075 |3—-methylbenzaldehyde 1902 0.96
2607 |trans—2—tridecenal 2413 0.15
3082 2- TRIDECENAL 2606 | 2-tridecenal 2412 0.12
3135 2-TRANS,4-TRANS- | 621 |2,4-decadienal 486 19.19
DECADIENAL 622 |trans,trans—2,4—-decadienal 487 6.84
1281 |3—hexenoic acid 1120 8.43
3170 3-HEXENOIC ACID 1283 |trans—3—hexenoic acid (1120) 2.66
171 |2 methoxy—(3orbor6)- 1557 53.08
methylpyrazine
2,5 OR 6-METHOXY -3- 2-methoxy—(30r6)-
3183 METHYLPYRAZINE 1720 methylpyrazine (1557) 47.04
(MIXTURE OF 2-methoxy—(3or5)-
ISOMERS) 1719 methylpyrazine (1557) 23.07
1721 | methoxy=3- (1557 ) 16.74
methylpyrazine
3—-methyl-2—(cis—2-
1610 |pentenyl)-2- 1453 200.87
3-METHYL-2-(2- cyclopentenone
PENTENYL)-2- 3—-methyl-2—(2—pentenyl)-
3196 CYCLOPENTEN-1- 3698 2—cyclopentenone 581
ONE 3—-methyl-2—(trans—2-
1611 |pentenyl)-2- 1454 0.24
cyclopentenone
1933 (z"mtit*}z’:]f(?°r5°r.6)’ 1762 71.99
(METHYLTHIO)METHY 2”_‘6 t‘; li‘zspyga)‘f'”e
3208 | LPYRAZINE (MIXTURE | 1935 |5 methyrloro™ (1762 ) 39.21
(methylthio)pyrazine
OF ISOMERS) 2—methyl—3-
1936 (methylthio)pyrazine (1762) 2.94
2147 |trans—2—nonenal 1969 44.64
3213 2-NONENAL 2145]2—-nonenal 1967 0.87
2217 |trans—2-octenal 2032 2.96
3215 2-OCTENAL 2216 |2-octenal 2031 0.13
TETRAHYDRO-4- | 2471 |4 Mmethyl=2-(2-methyl=1= 1 ) ,g 78.39
METHYL-2-(2 propenyl)tetrahydropyran
3236 e
METHYLPROPEN-1- I-4-methyl-2—(2-methyl-
YL)PYRAN 2474 |1- (2278) 0.56

propenyl)tetrahydropyran

'H2 (2)




EH¥2 IOFIDEREY R FEJFFFNADERE Y X F TERMEEYRBMOEEDES & B

FEMA | IOFIQT O—/N\LERE | AE [JFFMAQERERZEJRLD | SEQ B (k)
No. SHEVANDEE £ No. mEA (EAR) B
) 2582 |sabinene hydrate 2389 18.88
3239 4-THUJANOL 2583 |trans—sabinene hydrate (2389) 0.88
2243 LC%SI?(;II-—!FI;I)I(VIEEI\ITF:Yb_L; 618 [trans—beta—damascone (484) 48.23
-2-BUTEN-1-ONE 617 |beta—damascone 484 22.53
642 |cis—4—decenal 505 0.48
3264 4-DECENAL 644 |trans—4—decenal 507 0.21
640 |4-decenal 503 0.02
1052 z'i’;]hy'_g’_ . 898 0.21
2-ETHYL(OR METHYL) R
3280 ~(3,5 AND 6)- eth yrmsoraor 4o
METHOXYPYRAZINE | 3594 |Metnoxybyrazine an 0.09
methyl-(3or5or6)-
methoxypyrazine
1201 |cis—4—heptenal 1045 448
3289 4-HEPTENAL 1203 |trans—4—heptenal 1047 0.01
2-acetyl-3,5-
3327 2-ACETYL-3,5(AND 6) 209 dimethylpyrazine 68 1.93
-DIMETHYLPYRAZINE 2-acetyl-3,(50r6)-
208 |~. ; 67 1.51
dimethylpyrazine
382 |alpha—bisabolene 248 24.91
3331 BISABOLENE 383 |bisabolene 249 6.45
) 943 |ethyl 3—hexenoate 780 13.55
3342 | ETHYL 3-HEXENOATE 945 |ethyl trans—3—hexenoate (780) 6.16
2-METHOXY-3(5 AND [ 1726 2_'Sﬁpr°py"3f 1561 0.46
3358 6)- meft oxypyrazine
ISOPROPYLPYRAZINE | 1584 |2-isopropyl=(3orSor6)- 1429 0.01
methoxypyrazine
3378 2,6-NONADIENAL 2121 iéﬁ;cf:nadlend dethy! 1946 0.01
DIETHYL ACETAL 92122 ttjans,0|s—2,6—nonad|enal (1946 ) 001
diethyl acetal
9,12-
OCTADECADIENOIC | 1646 |linoleic acid 1487 342.99
3380 |ACID (48%) AND 9,12,15
'OCT"\A\%ES?STZF;I)ENOIC 1647 |linolenic acid 1488 0.04
0
METHYL LINOLEATE | 1847 |methyl linolenate 1675 2.95
3411 (48%) METHYL 1846 |methyl linoleate 1674 2.15
LINOLENATE (52%) 3968 methyl linoleate and methyl 0.01
MIXTURE linolenate ]
1-(2,6,6- B
3420 TRIMETHYLCYCLOHE 613 |beta—damascenone 482 302.52
XA-1,3-DIENYL)-2- 3857 | 999
BUTEN-1-ONE amascenone )
3486 ETHYL TRANS-2- 3896 |ethyl trans—2-butenoate 141.44
BUTENOATE 988 |ethyl 2-butenoate 826 103.78
cis—3—hexenyl 2-
3497 3-HEXENYL 2- 1298 methylbutyrate 1133 6.64
METHYLBUTANOATE 3-hexenyl 2-
1299 methylbutyrate 1134 0.11
3498 3-HEXENYL 3- 1336 |cis—3—hexenyl isovalerate 1170 15.70
METHYLBUTANOATE [ 1335|3—hexenyl isovalerate 1169 2.03
3549 | 6:10-DIMETHYL-59- 1155 ETQ:;:&:S:&T;E?FS’Q_ 999 551
UNDECADIEN-2-ONE 6,10—dimethyl-5,9-
3783 : 242
undecadien—2—one

'H2 Q)



&#2 IOFIDFAEY R ~EJFFNADEAEY) R F TERHMEEYMR MO EFEDES M E
FEMA [IOFI®S R—/N\)LiERE | A& [IFFMADERERAE)ALD|  SEQ A2 k)
No. BEYRLOSEEL | No SE% (ER) E5 e
2956 | 2—-hexyl-2—cyclopentenone 2759 1.02
3552 ISOJASMONE 1547 2-methyl-3—(2—-pentenyl)- 1392 0.04
2—cyclopentenone
4557 |P-MENTHA-18-DIEN- | 112 [I-perillaidehyde {E 5l +& 7 3,101.93
7-AL 2284 |perillaldehyde 2094 89.75
3565 P-MENTH-8-EN-2- | 713 |dihydrocarvone 569 12.56
ONE 714 |d—dihydrocarvone (569 ) 519
2-ethoxy—(3or5)-
3569 2-METHYL-3,5 OR 6- 883 methylpyrazine (725) 120
ETHOXYPYRAZINE 882 2—ethoxy—(3pr5or6)— 795 0.24
methylpyrazine
2,6,6-TRIMETHYL-1&2 567 [cyclocitral 435 1.28
3639 -CYCLOHEXEN-1 -
CARBOXALDEHYDE | 568 |beta—cyclocitral (435) 0.42
METHYLBENZYL 1972 |4-methylbenzyl acetate 1798 4.98
3702 ACETATE (MIXED
OMP) 1971 |2-methylbenzyl acetate 1797 0.02
9-HYDROXY-2- 657 [2-decen—5-olide 515 115.61
3744 DECENOIC ACID
DELTA-LACTONE |1653[(R)-2-decen—-5-olide 1495 6.03
5-HYDROXY-7- | §59 |cis—7-decen-5-olide (516) 30.49
3745 DECENOIC ACID
DELTA-LACTONE 658 |7-decen—5—olide 516 26.99
1632 |linalool oxide (furanoid) (1472) 1,657.00
3746 LINALOOL OXIDE 1631 |cis—linalool oxide (furanoid)| ( 1472 ) 226.09
3780 1,4-DODEC-6- 863 [cis—6—dodecen—4—olide (706 ) 15.80
ENOLACTONE 862 |6—dodecen—4-olide 706 0.69
472 |3—carene 340 11.98
3821 DELTA-3-CARENE =53 (+)-8-carene (340) 0.31
(ER)-3,7-DIMETHYL- | 783 |, rans 8.7 dmethyi- (633) 253
3830 | 1,57-OCTATRIEN-3- S TRy
oL 784 |rans—o,/maImetnyi=l,o, (633) 2.52
octatrien—3—ol
650 [trans—4—decenoic acid (510) 194.20
3914 4-DECENOIC ACID 1754574~ decenoic acid 510 13.81
1273 |trans—3—hexenal 1112 0.44
3923 3-HEXENAL 1270 [3-hexenal 1109 0.11
(+/-)-TRANS- AND trans—2—hexenal
4279 CIS-2-HEXENAL 1279 propyleneglycol acetal 1118 364.15
PROPYLENE GLYCOL 3609 2-hexenal propyleneglycol 397
ACETAL acetal ]
(2.4)- AND (3.5)- AND (2,40r3,50r3,6)-dimethyl—-
3034 |3- 2834 6.71
4505 (3,6)-DIMETHYL-3- loh lcarbaldehvd
CYCLOHEXENYLCARB g‘f_g. e"f;ylf;_r agenyee
ALDEHYDE 3025 |2 dimethy 2825 3.06
cyclohexenylcarbaldehyde
1682 |menthyl formate 1524 2.03
4509 MENTHYL FORMATE 1683 |I-menthyl formate (1524) 0.12
sodium 3-[(4—amino-2,2—
3-[(4-AMINO-2,2- dioxido—1H-2,1,3—
DIOXIDO-1H-2,1,3- |3382|benzothiadiazin—5-yl)oxy]- 3181 151.40
BENZOTHIADIAZIN-5- 2,2—dimethyl-N-
4701 YL)OXY]-2,2- propylpropanamide
DIMETHYL-N- 3—-[(4—amino-2,2—dioxido—
PROPYLPROPANAMID 1H-2,1,3—-benzothiadiazin—
E 3198 5-yloxy]-2,2-dimethyl-N- 2936 11.40

propylpropanamide

'EH2 4
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ERI5-1 BARICHITSERE EI50mE

o B4 SEN KE DR

Igrr |ERE (kg) [Fmawes/e) [IBLL [ERE(kg) [Fmewenve) (B [ERAE(ke) [FEwueve
VANILLIN 1| 153,472] 38,932| 4]1,240,000 114,386 1(2,360,000| 179,604
MENTHOL RACEMIC 2| 129,713] 32,905 8| 399,000 36,806| 6| 237,000 18,037
ETHYL ACETATE 3| 94,340| 23,932 14| 203,000 18,726| 5| 249,000 18,950
ETHYL MALTOL 4] 55,101 13,978 19| 131,000 12,084| 41| 33,900 2,580
ETHYL BUTYRATE 5| 51,959| 13,181 13| 272,000 25,091| 6| 237,000 18,037
ISOAMYL ACETATE 6| 42,567| 10,798 16| 157,000( 14,483| 8| 201,000| 15,297
ETHYL VANILLIN 7| 33,785 8,670 9| 374,000 34,500 3| 424,000| 32,268
ETHYL PROPIONATE 8| 32,379 8,214 39| 62,800 5,793 61| 20,500 1,560
DELTA - DODECALACTONE 9| 22,915 5,813| 84| 19,700 1,817| 39| 36,200 2,755
BENZYL ALCOHOL 10| 19,911 5,051| 15| 163,000 15,036 28| 52,100 3,965
DELTA - DECALACTONE 11| 17,836 4,525 81| 20,100 1,854 32| 43,600 3,318
CIS - 3 - HEXENOL 12| 17,585 4,461 49| 45,400 4,188 20| 77,300 5,883
HEXYL ACETATE 13| 15,924 4,040( 80| 20,300 1,873| 37| 37,600 2,861
ACETIC ACID 14| 15,040 3,815| 33| 83,500 7,703| 10| 134,000 10,198
ALLYL ISOTHIOCYANATE 15| 15,028 3,812 191 2,220 205| 66/ 19,000 1,446
BUTYRIC ACID 16| 14,724 3,735| 23] 109,000 10,055 13| 104,000 7,915
CITRAL 17| 12,125 3,076| 43| 52,000 4,797 19| 83,700 6,370
D - LIMONENE 18| 11,920 3,024| 31| 89,000 8,210 14| 100,000 7,610
LINALOOL 191 11,731 2,976| 71| 25,300 2,334| 24| 57,600 4,384
LACTIC ACID 20| 11,624 2,949| 12| 306,000 28,227 4| 368,000| 28,006
PHENETHYL ALCOHOL 21 10,831 2,748] 168 2,630 243] 95 8,210 625
TRIETHYL CITRATE 22| 10,822 2,745 171 2,570 237] 98 7,340 559
ISOAMYL ALCOHOL 23 10,802 2,740| 76| 21,200 1,956| 47| 25,800 1,963
OLEIC ACID 24| 10,619 2,694| 20| 127,000( 11,715 48| 25,100 1,910
ETHYL 2 -
METHYLBUTYRATE 25 10,439 2,648| 44| 50,400 4,649 27| 54,300 4,132
BUTYL ACETATE 26 10,230 2,595| 93| 14,800 1,365| 62| 19,900 1,514
MALTOL 27| 10,071 2,555| 24| 107,000 9,870| 15| 98,200 7,473
PROPYL ACETATE 28 9,678 2,455| 181 2,370 219] 143 2,920 222
METHYL SULFIDE 29 9,637 2,445] 125 6,140 566| 64| 19,600 1,492
4 - METHYL -5 -
THIAZOLEETHANOL 30 8,972 2,276| 134 4,950 457] 83| 10,900 830
4 - HYDROXY - 2,5 -
DIMETHYL - 3(2H) - 31 8,679 2,202 20| 127,000 11,715 12| 112,000 8,524
FURANONE
METHYL ANTHRANILATE 32 8,361 2,121| 61| 33,800 3,118| 89 9,300 708
HEXEN - 2 - AL 33 7,845 1,990| 115 7,170 661| 51| 23,600 1,796
METHYLCYCLOPENTENOLO
NE 34 7,454 1,891 32| 83,600 7,712| 50| 24,000 1,826
HEXANOIC ACID 35 7,238 1,836 53| 41,600 3,837| 35| 39,100 2,976

#H#15-1 (1)




FEK A HE

Ighr |fERE(kg) |Frewy e IBAL RS (kg) [Frewere) (B [EAE(kg) [Fmawevs
4] 592,000 35,647| 2| 426,0001 52,859 4| 531,000( 17,319
14] 169,000( 10,176 35[ 11,000 1,365 6] 343,000] 11,187
10| 177,000( 10,658 18| 29,200 3,623| 16| 134,000 4,371
23| 72,200 4,347| 17| 31,200 3,871 5| 420,000 13,699
289,000| 17,402 63,200 7,842| 7| 243,000 7,926
197,000| 11,862 63,200 7,842| 14| 138,000 4,501
201,000 12,103| 16| 38,500 4,777( 19| 98,400 3,209

35| 52,100 3,137| 25| 17,300 2,147 43| 32,100 1,047
37| 48,000 2,890| 24| 17,500 2,171 21| 92,600 3,020
19| 103,000 6,202| 23| 21,400 2,655| 20| 97,600 3,183
24| 69,200 4,167 39 9,680 1,201 27| 79,600 2,596
40| 45,200 2,722 47 7,520 933| 34| 46,900 1,530
471 37,900 2,282| 70 3,870 480| 75| 13,900 453
16| 154,000 9,273] 30| 13,300 1,650 25| 83,800 2,733
114 7,890 475| 227 230 29[ 125 5,110 167
911 1 0| 21 23,100 2,866| 28| 56,400 1,840
43| 42,300 2,547 76 3,390 421] 30| 53,200 1,735
29| 58,700 3,535| 27| 16,500 2,047 9] 203,000 6,621
50 32,300 1,945 43 9,140 1,134 22| 92,300 3,010
12| 171,000 10,297| 11| 58,100 7,209| 10| 152,000 4,958
80| 14,000 843| 82 2,810 349 41| 33,700 1,099
142 4,420 266 45 8,540 1,060| 67| 16,600 541
56 29,200 1,758| 48 7,490 929| 69| 14,800 483
52| 31,600 1,903| 65 4,260 529| 26| 82,300 2,684
46| 39,200 2,360| 51 6,680 829| 45| 30,200 985
57 29,100 1,752| 68 4,120 511] 99 7,630 249
32 53,900 3,246| 12| 55,300 6,862| 24| 85,400 2,785
203 2,020 122|196 380 47] 136 4,460 145
116 7,540 454( 42 9,170 1,138| 66 17,900 584
90( 11,700 705| 48 7,490 929| 41| 33,700 1,099
31| 55,300 3,330| 20| 23,500 2,916| 14| 138,000 4,501
39 45,700 2,752 40 9,220 1,144 80| 13,100 427
67 19,500 1,174 86 2,700 335|101 7,570 247
88| 11,800 711) 34| 11,900 1,477| 50 24,600 802
34| 52,400 3,155| 66 4,250 527| 61| 20,200 659
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ERI5-1 BARICHITSERE EI50mE

o B4 SEN KE DR

Igrr |ERE (kg) [Fmawes/e) [IBLL [ERE(kg) [Fmewenve) (B [ERAE(ke) [FEwueve
2 - METHYLBUTYRIC ACID 36 7,219 1,831 57| 37,000 3,413| 31| 48,700 3,706
ACETOIN 37 7,128 1,808| 17| 154,000| 14,206 16| 87,300 6,644
ISOBUTYL ACETATE 38 7,118 1,806 78| 20,800 1,919] 56| 21,500 1,636
ISOAMYL BUTYRATE 39 7,096 1,800 73| 23,700 2,186| 42| 33,800 2,572
ETHYL ISOBUTYRATE 40 6,887 1,747( 114 7,310 674|154 2,220 169
HEXYL ALCOHOL 41 6,877 1,745] 109 8,650 798| 57| 21,400 1,629
BENZALDEHYDE 42 6,311 1,601 7| 436,000| 40,220 17| 85,000 6,469
PROPYL ALCOHOL 43 6,038 1,532 142 4,520 417 80| 11,800 898
2 - METHYLBUTYL ACETATE| 44 5,931 1,505| 117 7,040 649| 74| 14,000 1,065
DECANOIC ACID 45 5,689 1,443 82| 19,800 1,826| 38| 37,500 2,854
ETHYL LACTATE 46 5,630 1,428| 25 99,300 9,160| 63| 19,700 1,499
ETHYL HEXANOATE 47 5,230 1,327| 69| 27,000 2,491| 36| 38,200 2,907
L - MONOMENTHYL
GLUTARATE 48 5,195 1,318 33| 83,500 7,703| 34| 40,400 3,075
CINNAMALDEHYDE 49 5,173 1,312| 30| 89,800 8,284 44| 30,000 2,283
ALLYL HEXANOATE 50 5,060 1,284 85| 19,500 1,799| 53| 22,500 1,712

&H#15-1 (3)




R A V% HE
Bz (ERE (kg |rnrwere (IBfA |ERE (k) [Emawere) |IBRL |ERE (kg) [Enswein
58| 26,700 1,608 91 2,390 297 74 14,100 460
201 102,000 6,142| 44 8,630 1,071 47 29,100 949
601 23,900 1,439 32| 12,700 1,576 60 20,300 662
41| 45,100 2,716| 60 5,690 706| 44 30,400 992
172 2,850 172|144 820 102] 150 3,280 107
70| 18,200 1,096] 107 1,650 205( 110 6,580 215
301 58,000 3,492( 101 1,830 227 75 13,900 453
192 2,250 1351 22| 21,600 2,680( 122 5,240 171
111 8,110 488| 88 2,610 3241 156 2,910 95
36 51,800 3,119| 58 6,060 752 33| 50,900 1,660
491 33,000 1,987| 85 2,710 336] 39| 36,000 1,174
541 30,000 1,806 74 3,640 4521 50 24,600 802
136 4,960 299 NR 192 1,850 60
18( 116,000 6,985| 140 980 122 72| 14,200 463
42 44,800 2,698( o1l 5,510 684 40 34,800 1,135
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&RI5-2 KEICHITHERE LI50mE

o B4 SEN KE DR
Igrr |ERE (kg) [Fmawes/e) [IBLL [ERE(kg) [Fmewenve) (B [ERAE(ke) [FEwueve

PROPYLENE GLYCOL NA 1{5,910,000| 545,178 NA
ETHYL ALCOHOL NA 2|3,440,000| 317,329 NR
CITRIC ACID NA 3/2,310,000| 213,090 NA
VANILLIN 1| 153,472| 38,932| 4|1,240,000 114,386 1(2,360,000| 179,604
MONOSODIUM GLUTAMATE NA 5(1,090,000| 100,549 NA
SODIUM DIACETATE NA 6| 991,000 91,416 2| 498,000{ 37,900
BENZALDEHYDE 42 6,311 1,601 7| 436,000] 40,2201 17| 85,000 6,469
MENTHOL RACEMIC 2| 129,713] 32,905 8| 399,000 36,806 237,000| 18,037
ETHYL VANILLIN 7| 33,785 8,570 9| 374,000 34,500 424,000( 32,268
GLYCEROL NA 10| 360,000 33,209 NA
L - GLUTAMIC ACID NA 11| 312,000f 28,781 NA
LACTIC ACID 20 11,624 2,949| 12| 306,000 28,227 4| 368,000| 28,006
ETHYL BUTYRATE 5/ 51,959| 13,181| 13| 272,000| 25,091 237,000| 18,037
ETHYL ACETATE 3| 94,340| 23,932 14| 203,000 18,726| 5| 249,000 18,950
BENZYL ALCOHOL 10| 19,911 5,051| 15| 163,000 15,036 28| 52,100 3,965
ISOAMYL ACETATE 6| 42,567| 10,798 16| 157,000( 14,483| 8| 201,000 15,297
ACETOIN 37 7,128 1,808| 17| 154,000| 14,206 16| 87,300 6,644
L - CYSTEINE NA 18| 140,000( 12,915|313 340 26
ETHYL MALTOL 4] 55,101 13,978 19| 131,000 12,084| 41| 33,900 2,580
OLEIC ACID 24 10,619 2,694| 20| 127,000( 11,715 48[ 25,100 1,910
4 - HYDROXY - 2,5 -
DIMETHYL - 3(2H) - 31 8,679 2,202| 20| 127,000 11,715 12| 112,000 8,524
FURANONE
METHYL SALICYLATE 78 2,724 691| 22| 115,000| 10,608 59| 21,200 1,613
BUTYRIC ACID 16| 14,724 3,735| 23| 109,000 10,055 13| 104,000 7,915
MALTOL 27| 10,071 2,555| 24| 107,000 9,870| 15| 98,200 7,473
ETHYL LACTATE 46 5,630 1,428| 25 99,300 9,160| 63| 19,700 1,499
D - XYLOSE NA 26| 97,200 8,966 NA
L - LYSINE NA 27| 96,800 8,929 54| 22,000 1,674
L - ASPARTIC ACID NA 28| 96,000 8,856 84| 10,800 822
STEARIC ACID 119 1,026 260| 29| 90,800 8,376| 136 3,420 260
CINNAMALDEHYDE 49 5,173 1,312| 30| 89,800 8,284 44| 30,000 2,283
D - LIMONENE 18] 11,920 3,024| 31| 89,000 8,210 14| 100,000 7,610
METHYLCYCLOPENTENOLO
NE 34 7,454 1,891 32| 83,600 7,712 50| 24,000 1,826
ACETIC ACID 14| 15,040 3,815| 33| 83,500 7,703| 10| 134,000 10,198
L - MONOMENTHYL
GLUTARATE 48 5,195 1,318 33| 83,500 7,703| 34| 40,400 3,075
CARVONE 63 3,883 985| 35| 80,100 7,389] 190 1,420 108

#H#15-2 (1)




FEK A HE
Ighr |fERE(kg) |Frewy e IBAL RS (kg) [Frewere) (B [EAE(kg) [Fmawevs
116,850,000 412,464 1(2,860,000( 354,874 1(12,200,000| 397,913

215,300,000| 319,133 4| 143,000| 17,744 NA
311,050,000 63,224 8 68,100 8,450| 12| 144,000 4,697
4] 592,000 35,647| 2| 426,0001 52,859 4| 531,000f 17,319

6| 471,0001 28,361 NA NA

28| 60,700 3,655 NR NR
30( 58,000 3,492] 101 1,830 227| 75| 13,900 453
14| 169,000( 10,176 35[ 11,000 1,365 6| 343,000] 11,187
8| 201,000 12,103 16 38,500 4,777 19| 98,400 3,209
22| 83,900 5,0562| 14| 52,100 6,465| 2|1,450,000 47,293
206 1,840 111( 199 360 45| 48| 27,900 910
12| 171,000( 10,297 11| 58,100 7,209| 10| 152,000 4,958
7| 289,000 17,402 9 63,200 7,842| 7| 243,000 7,926
10| 177,000( 10,658 18| 29,200 3,623| 16| 134,000 4,371
19| 103,000 6,202| 23| 21,400 2,655| 20| 97,600 3,183
9| 197,000 11,862 9 63,200 7,842| 14| 138,000 4,501
20{ 102,000 6,142 44 8,630 1,071 47 29,100 949
84| 12,600 759| 5| 116,000 14,393 13| 139,000 4,534
23| 72,200 4,347| 17| 31,200 3,871 5| 420,000 13,699
52| 31,600 1,903| 65 4,260 529| 26| 82,300 2,684
31| 55,300 3,330| 20| 23,500 2,916| 14| 138,000 4,501
441 41,900 2,523 41 9,210 1,143| 37| 42,100 1,373
911 1 0| 21| 23,100 2,866| 28| 56,400 1,840
32 53,900 3,246| 12| 55,300 6,862| 24| 85,400 2,785
49| 33,000 1,987| 85 2,710 336| 39| 36,000 1,174

187 2,380 143 NR NR
126 6,200 373] 38 9,750 1,210| 85| 11,200 365
231 1,440 87( 106 1,660 206| 23| 90,300 2,945
175 2,820 170 84 2,730 339] 201 1,720 56
18| 116,000 6,985] 140 980 122| 72 14,200 463
29| 58,700 3,635| 27| 16,500 2,047 9| 203,000 6,621
88| 11,800 711) 34| 11,900 1,477| 50| 24,600 802
16| 154,000 9,273| 30| 13,300 1,650 25| 83,800 2,733
136 4,960 299 NR 192 1,850 60
25 68,300 4,113| 206 320 40| 49| 25,900 845

#H#15-2 (2)




&RI5-2 KEICHITHERE LI50mE

s S KE BR 1
Igrr |ERE (kg) [Fmawes/e) [IBLL [ERE(kg) [Fmewenve) (B [ERAE(ke) [FEwueve

PIPERONAL 147 628 159| 36| 67,900 6,264 45| 28,600 2,177
2 - ISOPROPYL - N,2,3 -
TRIMETHYLBUTYRAMIDE NA 37| 648001 5,987 113 ’ L
SODIUM ACETATE NA 38| 63,700| 5,876 NA
ETHYL PROPIONATE 8| 32,379 8,214| 39| 62,800 5,793| 61| 20,500 1,560
(TRI - )ACETIN NA 40| 61,000| 5,627 NA
L - GLUTAMINE NA 41| 57,800| 5,332| 322 320 24
BETAINE NA 42| 52,400| 4,834 NA
CITRAL 17| 12,125 3,076 43| 52,000{ 4,797| 19| 83,700| 6,370
ETHYL 2 -
METHYLBUTYRATE 25| 10,439 2,648 44| 50,400 4,649| 27| 54,300 4,132
REBAUDIOSIDE A NA 45| 50,000| 4,612|160| 2,010 153
L - ARGININE NA 46| 49,700| 4,585| 40| 36,100| 2,747
TRICALCIUM PHOSPHATE NA 47| 49,600| 4,575 NA
POLYSORBATE 60 NA 48| 49,400| 4,557 NA
CIS - 3 - HEXENOL 12| 17,585 4,461| 49| 45400 4,188 20 77,300| 5,883
ASCORBIC ACID NA 50{ 45,100| 4,160 NA

#H15-2 (3)




HREK A HE
Bz (ERE (kg |rnrwere (IBfA |ERE (k) [Emawere) |IBRL |ERE (kg) [Enswein
71 17,700 1,066| 87 2,660 330( 91 10,000 326
154 3,760 226|728 0 0f 283 810 26
128 5,320 320 15[ 39,800 4,938 NR
35 52,100 3,137 25| 17,300 2,147 43| 32,100 1,047
5/ 502,000f 30,227 31 277,000 34,371 3(1,230,000( 40,117
840 3 0f 781 0 01,018 0 0
135 5,040 303 NA 171 2,320 76
43| 42,300 2,547 76 3,390 421 30 53,200 1,735
46| 39,200 2,360 b1 6,680 829| 45| 30,200 985
120 6,590 397|103 1,800 223 NA
68 19,000 1,144) 71 3,850 478|152 3,200 104
115 7,790 469 94 2,160 268 NR
53( 30,400 1,830 NR NA
40( 45,200 2,122 47 7,520 933| 34| 46,900 1,530
166 3,130 188| 448 16 2 NA

#H15-2 (4)




ERI5-3 BUNICH T B ERAE E750mB

Py SN KE RR

IERr AR (k) [Fmewyna |IERL (RS (k) [Freware (IBGL [ERAE (kg) [Fewere
VANILLIN 1| 153,472 38,932 41,240,000 114,386 1{2,360,000{ 179,604
SODIUM DIACETATE NA 6| 991,000 91,416| 2| 498,000{ 37,900
ETHYL VANILLIN 7| 33,785 8,670| 9] 374,000 34,500] 3| 424,000| 32,268
LACTIC ACID 20 11,624 2,949 12| 306,000{ 28,227| 4| 368,000 28,006
ETHYL ACETATE 3| 94,340] 23,932| 14| 203,000| 18,726| 5| 249,000 18,950
MENTHOL RACEMIC 2| 129,713] 32,905| 8| 399,000| 36,806| 6| 237,000{ 18,037
ETHYL BUTYRATE 5] 51,959] 13,181 13| 272,000 25,091 6| 237,000 18,037
ISOAMYL ACETATE 6| 42,567 10,798| 16 157,000( 14,483 8| 201,000{ 15,297
GLYCINE NA 314 600 55 9] 135,000 10,274
ACETIC ACID 14] 15,040 3,815| 33| 83,500 7,703| 10| 134,000] 10,198
SUCCINIC ACID NA 106| 10,500 969| 11| 130,000 9,893
4 - HYDROXY - 2,5 -
DIMETHYL - 3(2H) - 31 8,679 2,202 20| 127,000{ 11,715 12| 112,000 8,524
FURANONE
BUTYRIC ACID 16| 14,724 3,735| 23| 109,000{ 10,055| 13| 104,000 7,915
D - LIMONENE 18| 11,920 3,024 31 89,000 8,210 14| 100,000 7,610
MALTOL 27| 10,071 2,5565| 24| 107,000 9,870| 15| 98,200 7,473
ACETOIN 37 7,128 1,808 17( 154,000( 14,206 16 87,300 6,644
BENZALDEHYDE 42 6,311 1,601| 7| 436,000 40,220( 17 85,000 6,469
CAFFEINE NA 141 4,570 422 18| 84,700 6,446
CITRAL 171 12,125 3,076| 43| 52,000 4,797 19| 83,700 6,370
CIS - 3 - HEXENOL 12| 17,585 4,461| 49| 45,400 4,188 20| 77,300 5,883
TRANS - ANETHOLE 140 712 181 111 8,240 760| 21 65,600 4,992
ACETALDEHYDE 89 2,053 521| 86| 18,800 1,734 22| 64,900 4,939
LINALYL ACETATE 75 2,913 739120 6,710 619| 23| 64,600 4,916
LINALOOL 191 11,731 2,976 71 25,300 2,334 24| 57,600 4,384
DISODIUM SUCCINATE NA 56 37,800 3,487 25| 57,000 4,338
TARTARICACID (D -, L -,
DL - MESO -) NA 279 800 74 26| 54,600 4,155
ETHYL 2 -
METHYLBUTYRATE 25 10,439 2,648| 44| 50,400 4,649 27| 54,300 4,132
BENZYL ALCOHOL 101 19,911 5,051 15| 163,000{ 15,036 28| 52,100 3,965
4 - (P - HYDROXYPHENYL)
-5 - BUTANONE 86 2,270 576 54 38,500 3,551 29| 51,300 3,904
DIACETYL 60 3,926 996| 146 4,360 402| 30| 49,900 3,798
2 - METHYLBUTYRIC ACID 36 7,219 1,831 57| 37,000 3,413 31| 48,700 3,706
DELTA - DECALACTONE 11] 17,836 4,525 81| 20,100 1,854 32| 43,600 3,318
GAMMA - DECALACTONE 64 3,491 885 65 29,600 2,731 33| 43,200 3,288
L - MONOMENTHYL

48 5,195 1,318 33 83,500 7,703 34| 40,400 3,075

GLUTARATE

&ERI5-3 (1)




EK N HE
Ighr [ERE k) [rrewyrve [IBG |ERE (kg |mmeweve |IBAL [ERE(ke) [Frewyre
41 592,000 35,647 2| 426,0001 52,859| 4| 531,000{ 17,319
28| 60,700 3,655 NR NR
8| 201,000 12,103| 16| 38,500 4,777 19| 98,400 3,209
12| 171,000( 10,297 11| 58,100 7,209| 10| 152,000 4,958
10| 177,000 10,658 18| 29,200 3,623| 16| 134,000 4,371
14| 169,000 10,176 35| 11,000 1,365 343,000| 11,187
7| 289,0001 17,402 9| 63,200 7,842 243,000 7,926
9| 197,000 11,862 9| 63,200 7,842 14] 138,000 4,501
109 8,460 509| 5| 116,000 14,393 17| 130,000 4,240
16| 154,000 9,273| 30| 13,300 1,650 25| 83,800 2,733
48[ 34,700 2,089 NR NR
31| 55,300 3,330| 20| 23,500 2,916| 14| 138,000 4,501
911 1 0| 21| 23,100 2,866| 28| 56,400 1,840
29| 58,700 3,5635| 27| 16,500 2,047 9] 203,000 6,621
32 53,900 3,246| 12| 55,300 6,862| 24| 85,400 2,785
20| 102,000 6,142| 44 8,630 1,071 47| 29,100 949
301 58,000 3,492| 101 1,830 227| 75 13,900 453
17| 131,000 7,888 NA NA
43| 42,300 2,547 76 3,390 421] 30| 53,200 1,735
40 45,200 2,722| 47 7,520 933| 34| 46,900 1,530
75 15,500 933|166 530 66| 56| 23,100 753
38| 45,800 2,758| 52 6,600 819| 58| 20,700 675
92 11,400 686 79 2,870 356| 54| 23,700 773
50 32,300 1,945| 43 9,140 1,134 22| 92,300 3,010
85 12,500 753 NR NR
73| 16,400 988| 56 6,260 777 NA
46 39,200 2,360| 51 6,680 829| 45| 30,200 985
19] 103,000 6,202| 23| 21,400 2,665| 20| 97,600 3,183
72| 16,700 1,006| 37 9,780 1,214 62| 19,900 649
26| 63,100 3,799 97 1,930 239| 81| 12,700 414
58| 26,700 1,608 91 2,390 297| 74| 14,100 460
24| 69,200 4,167 39 9,680 1,201 27| 79,600 2,596
60 23,900 1,439 50 6,870 852| 35| 45,200 1,474
136 4,960 299 NR 192 1,850 60

&ERI5-3(2)




ERI5-3 BUNICH T B ERAE E750mB

Py SN KE RR

IERr AR (k) [Fmewyna |IERL (RS (k) [Freware (IBGL [ERAE (kg) [Fewere
HEXANOIC ACID 35 7,238 1,836 53| 41,600 3,837 35| 39,100 2,976
ETHYL HEXANOATE 47 5,230 1,327 69 27,000 2,491 36| 38,200 2,907
HEXYL ACETATE 13| 15,924 4,040| 80| 20,300 1,873 37| 37,600 2,861
DECANOIC ACID 45 5,689 1,443 82| 19,800 1,826 38| 37,500 2,854
DELTA - DODECALACTONE 9] 22,915 5,813 84 19,700 1,817 39| 36,200 2,755
L - ARGININE NA 46| 49,700 4,585 40| 36,100 2,747
ETHYL MALTOL 4 55,101 13,978 19| 131,000( 12,084 41| 33,900 2,580
ISOAMYL BUTYRATE 39 7,096 1,800| 73| 23,700 2,186| 42| 33,800 2,572
L - MALIC ACID NA 94| 14,700 1,356| 43| 30,500 2,321
CINNAMALDEHYDE 49 5,173 1,312 30| 89,800 8,284| 44] 30,000 2,283
PIPERONAL 147 628 159] 36| 67,900 6,264 45 28,600 2,177
PROPIONIC ACID 53 4,810 1,220 77( 21,100 1,946 46| 27,300 2,078
ISOAMYL ALCOHOL 23| 10,802 2,740 76 21,200 1,956| 47| 25,800 1,963
OLEIC ACID 241 10,619 2,694 20| 127,000{ 11,715 48| 25,100 1,910
OCTANOIC ACID 55 4,501 1,142 74| 22,200 2,048 49| 24,900 1,895
METHYLCYCLOPENTENOLO
NE 34 7,454 1,891 32 83,600 7,712 50| 24,000 1,826

&ERI5-3 (3)




REK AV Fx>T HE
Bt [ERE(ke) [rnewee (IBGL |ERE (kg) |pmawese |IBAL [ERE(ke) [rrewee
34| 52,400 3,155 66 4,250 527 61| 20,200 659
541 30,000 1,806 74 3,640 452| 50| 24,600 802
47| 37,900 2,282 70 3,870 480 75| 13,900 453
36| 51,800 3,119 58 6,060 752 33| 50,900 1,660
37| 48,000 2,890 24| 17,500 2,171 21| 92,600 3,020
68| 19,000 1,144 71 3,850 478|152 3,200 104
23| 72,200 4,347 17| 31,200 3,871 5| 420,000| 13,699
41 45,100 2,716 60 5,690 706 44| 30,400 992

33| 53,800 3,240 53 6,440 799 NA
18| 116,000 6,985 140 980 122 72| 14,200 463
711 17,700 1,066 87 2,660 330f 91| 10,000 326
51| 31,700 1,909 98 1,910 237 77| 13,800 450
56| 29,200 1,758 48 7,490 929 69| 14,800 483
52| 31,600 1,903 65 4,260 529 26| 82,300 2,684
45 41,000 2,469 78 2,940 365 68| 16,500 538
88| 11,800 711 34| 11,900 1,477| 50 24,600 802

&ERI5-3 (4)




EXb-4 FEXRICE T HERAE LA50mE

e SN KE R
Ighr [ERE k) [rrewyrve (B |ERAE (kg |mmeweve |IBAL [ERE(ke) [Frewyre

PROPYLENE GLYCOL NA 1(5,910,000( 545,178 NA
ETHYL ALCOHOL NA 2|3,440,000| 317,329 NR
CITRIC ACID NA 3]2,310,000| 213,090 NA
VANILLIN 1| 153,472 38,932 41,240,000 114,386 1|2,360,000| 179,604
(TRI - )ACETIN NA 40( 61,000 5,627 NA
MONOSODIUM GLUTAMATE NA 5/1,090,000| 100,549 NA
ETHYL BUTYRATE 5| 51,959| 13,181 13| 272,000 25,091| 6| 237,000{ 18,037
ETHYL VANILLIN 7| 33,785 8,670 9| 374,000 34,500| 3| 424,000| 32,268
ISOAMYL ACETATE 6| 42,567 10,798| 16| 157,000 14,483| 8| 201,000( 15,297
ETHYL ACETATE 3| 94,340) 23,932| 14| 203,000| 18,726| 5| 249,000| 18,950
D - SORBITOL NA 63| 30,500 2,814 NA
LACTIC ACID 20| 11,624 2,949| 12| 306,000 28,227| 4| 368,000 28,006
AMMONIA (ALSO INCLUDES
AMMONIUM CHLORIDE) NA 52| 43,100 3,976| 463 82 6
MENTHOL RACEMIC 2| 129,713] 32,905| 8| 399,000/ 36,806| 6| 237,000{ 18,037
FUMARIC ACID NA 158 3,360 310121 4,890 372
ACETIC ACID 14| 15,040 3,815| 33| 83,500 7,703| 10| 134,000] 10,198
CAFFEINE NA 141 4,570 422 18| 84,700 6,446
CINNAMALDEHYDE 49 5,173 1,312 30| 89,800 8,284| 44| 30,000 2,283
BENZYL ALCOHOL 10 19,911 5,051| 15| 163,000| 15,036] 28| 52,100 3,965
ACETOIN 37 7,128 1,808| 17| 154,000 14,206 16| 87,300 6,644
GLYCEROL ESTER OF ROSIN NA 66| 29,300 2,703 NA
GLYCEROL NA 10| 360,000| 33,209 NA
ETHYL MALTOL 4] 55,101 13,978 19| 131,000 12,084| 41| 33,900 2,580
DELTA - DECALACTONE 11] 17,836 4,525 81| 20,100 1,854 32| 43,600 3,318
CARVONE 63 3,883 985| 35| 80,100 7,389| 190 1,420 108
GAMMA - NONALACTONE 98 1,555 395|135 4,930 455| 70| 15,600 1,187
DIACETYL 60 3,926 996| 146 4,360 402| 30| 49,900 3,798
SODIUM DIACETATE NA 6| 991,000 91,416| 2| 498,000{ 37,900
D - LIMONENE 18] 11,920 3,024| 31| 89,000 8,210| 14| 100,000 7,610
BENZALDEHYDE 42 6,311 1,601 7| 436,000 40,220 17| 85,000 6,469
4 - HYDROXY - 2,5 -
DIMETHYL - 3(2H) - 31 8,679 2,202 20| 127,000{ 11,715 12| 112,000 8,624
FURANONE
MALTOL 27 10,071 2,565| 24| 107,000 9,870| 15| 98,200 7,473
L - MALIC ACID NA 94| 14,700 1,356 43| 30,500 2,321
HEXANOIC ACID 35 7,238 1,836| 53| 41,600 3,837| 35| 39,100 2,976
ETHYL PROPIONATE 8| 32,379 8,214| 39| 62,800 5,793 61| 20,500 1,560
DECANOIC ACID 45 5,689 1,443 82| 19,800 1,826 38| 37,500 2,854

&RI5-4 (1)




EK AV 22T FE
Ighr [ERE k) [rrewyrve [IBG |ERE (kg |mmeweve |IBAL [ERE(ke) [Frewyre
1{6,850,000( 412,464 1|2,860,000| 354,874| 1]12,200,000| 397,913
2|5,300,000| 319,133| 4| 143,000 17,744 NA
3/1,050,000| 63,224] 8| 68,100 8,450| 12| 144,000 4,697
41 592,000 35,647 2| 426,0001 52,859| 4| 531,000{ 17,319
5| 502,000{ 30,227| 3| 277,000 34,371 3|1,230,000{ 40,117
6| 471,000| 28,361 NA NA
7| 289,0001 17,402 9| 63,200 7,842 7| 243,000 7,926
8| 201,000 12,103| 16| 38,500 4,777 19| 98,400 3,209
9| 197,000 11,862 9| 63,200 7,842| 14| 138,000 4,501
10| 177,000 10,658 18| 29,200 3,623| 16| 134,000 4,371
11| 175,000 10,537 33| 12,000 1,489 NA
12| 171,000( 10,297 11| 58,100 7,209| 10| 152,000 4,958
12| 171,000 10,297 NR NA
14| 169,000 10,176 35| 11,000 1,365 6| 343,000( 11,187
15| 160,000 9,634| 46 7,800 968| 165 2,640 86
16| 154,000 9,273| 30| 13,300 1,650 25| 83,800 2,733
17] 131,000 7,888 NA NA
18| 116,000 6,985| 140 980 122 72| 14,200 463
19] 103,000 6,202| 23| 21,400 2,665| 20| 97,600 3,183
20| 102,000 6,142| 44 8,630 1,071 47| 29,100 949
21| 92,800 5,588 NA NR
22| 83,900 5,052| 14| 52,100 6,465 2[1,450,000( 47,293
23| 72,200 4,347 17| 31,200 3,871 5| 420,000| 13,699
24| 69,200 4,167 39 9,680 1,201 27| 79,600 2,596
25 68,300 4,113 206 320 40( 49| 25,900 845
26| 63,100 3,799| 69 4,080 506| 46 29,400 959
26| 63,100 3,799| 97 1,930 239| 81| 12,700 414
28| 60,700 3,655 NR NR
29| 58,700 3,635| 27| 16,500 2,047 9] 203,000 6,621
301 58,000 3,492| 101 1,830 227| 75 13,900 453
31| 55,300 3,330| 20| 23,500 2,916| 14] 138,000 4,501
32| 53,900 3,246| 12| 55,300 6,862| 24| 85,400 2,785
33| 53,800 3,240 53 6,440 799 NA
34 52,400 3,155| 66 4,250 527| 61| 20,200 659
35 52,100 3,137| 25| 17,300 2,147 43| 32,100 1,047
36/ 51,800 3,119| 58 6,060 752| 33| 50,900 1,660

&ERI5-4 (2)




EXb-4 FEXRICE T HERAE LA50mE

Py SN KE RR

IERr AR (k) [Fmewyna |IERL (RS (k) [Freware (IBGL [ERAE (kg) [Fewere
DELTA - DODECALACTONE 91 22,915 5,813 84 19,700 1,817 39| 36,200 2,755
ACETALDEHYDE 89 2,053 521 86 18,800 1,734 22| 64,900 4,939
METHYL ANTHRANILATE 32 8,361 2,121 61 33,800 3,118] 89 9,300 708
CIS - 3- HEXENOL 12| 17,585 4,461| 49| 45,400 4,188| 20| 77,300 5,883
ISOAMYL BUTYRATE 39 7,096 1,800 73 23,700 2,186 42| 33,800 2,572
ALLYL HEXANOATE 50 5,060 1,284 85 19,500 1,799 53| 22,500 1,712
CITRAL 171 12,125 3,076 43| 52,000 4,797 191 83,700 6,370
METHYL SALICYLATE 78 2,124 691| 22( 115,000 10,608 59| 21,200 1,613
OCTANOIC ACID 55 4,501 1,142 74| 22,200 2,048 49| 24,900 1,895
ETHYL 2 -
METHYLBUTYRATE 25| 10,439 2,648 44 50,400 4,649] 27| 54,300 4,132
HEXYL ACETATE 13| 15,924 4,040 80| 20,300 1,873 37| 37,600 2,861
SUCCINIC ACID NA 106] 10,500 969| 11| 130,000 9,893
ETHYL LACTATE 46 5,630 1,428| 25 99,300 9,160| 63| 19,700 1,499
LINALOOL 191 11,731 2,976 71 25,300 2,334 24| 57,600 4,384

&RI5-4 (3)




REK AV Ex>T FE
Bt [ERE(ke) [rnewee (IBGL |ERE (kg) |pmawese |IBAL [ERE(ke) [rrewee
37| 48,000 2,890 24| 17,500 2,171 21| 92,600 3,020
38| 45,800 2,758 52 6,600 819| 58| 20,700 675
39| 45,700 2,752 40 9,220 1,144 80| 13,100 427
40 45,200 2,722 47 7,520 933| 34| 46,900 1,530
41| 45,100 2,716 60 5,690 706 44| 30,400 992
42| 44,800 2,698( 61 5,510 684 40| 34,800 1,135
43| 42,300 2,547 76 3,390 4211 30| 53,200 1,735
44 41,900 2,523 41 9,210 1,143 37| 42,100 1,373
45 41,000 2,469 78 2,940 365 68| 16,500 538
46 39,200 2,360 51 6,680 829| 45| 30,200 985
47 37,900 2,282 70 3,870 480 75| 13,900 453

48| 34,700 2,089 NR NR
49 33,000 1,987 85 2,710 336 39| 36,000 1,174
50| 32,300 1,945 43 9,140 1,134 22| 92,300 3,010

&RI5-4 (4)




BRI5-5 A PRI TICBIT2EBRELM50%E

aE SN KE R
IERr AR (k) [Fmewyna |IERL (RS (k) [Freware (IBGL [ERAE (kg) [Fewere

PROPYLENE GLYCOL NA 1{5,910,000( 545,178 NA
VANILLIN 1| 153,472 38,932 41,240,000 114,386 1{2,360,000{ 179,604
(TRI - )ACETIN NA 40| 61,000 5,627 NA
ETHYL ALCOHOL NA 2|3,440,000| 317,329 NR
L - CYSTEINE NA 18| 140,000 12,915|313 340 26
GLYCINE NA 314 600 55| 9] 135,000| 10,274
ISOPROPYL ALCOHOL 74 2,982 757(192 2,110 195] 97 7,500 571
CITRIC ACID NA 3]2,310,000] 213,090 NA
ETHYL BUTYRATE 51,959| 13,181 13| 272,000f 25,091 237,000| 18,037
ISOAMYL ACETATE 42,567 10,798 16| 157,000f 14,483 201,000| 15,297
LACTIC ACID 20 11,624 2,949 12| 306,000| 28,227 368,000| 28,006
MALTOL 27| 10,071 2,5565| 24| 107,000 9,870| 15| 98,200 7,473
D,L - METHIONINE NA 228 1,530 141} 72| 14,700 1,119
GLYCEROL NA 10| 360,000| 33,209 NA
SODIUM ACETATE NA 38| 63,700 5,876 NA
ETHYL VANILLIN 33,785 8,570 9] 374,000 34,500| 3| 424,000| 32,268
ETHYL MALTOL 55,101 13,978| 19| 131,000f 12,084| 41| 33,900 2,580
ETHYL ACETATE 94,340 23,932 14| 203,000( 18,726 5| 249,000 18,950
DISODIUM 5 - INOSINATE NA 59 34,500 3,183 NA
4 - HYDROXY - 2,5 -
DIMETHYL - 3(2H) - 31 8,679 2,202 20| 127,000{ 11,715 12| 112,000 8,524
FURANONE
BUTYRIC ACID 16| 14,724 3,735| 23| 109,000{ 10,055| 13| 104,000 7,915
PROPYL ALCOHOL 43 6,038 1,632| 142 4,520 417 80| 11,800 898
BENZYL ALCOHOL 101 19,911 5,061| 15| 163,000| 15,036] 28| 52,100 3,965
DELTA - DODECALACTONE 22,915 5,813 84 19,700 1,817 39| 36,200 2,755
ETHYL PROPIONATE 8| 32,379 8,214 39| 62,800 5,793 61| 20,500 1,560
DISODIUM 5 - GUANYLATE NA 64| 30,400 2,804 NA
D - LIMONENE 18| 11,920 3,024| 31| 89,000 8,210| 14] 100,000 7,610
SODIUM CITRATE NA 97| 14,000 1,291 NA
L - MENTHYL LACTATE 68 3,236 821[179 2,430 224] 78 13,100 997
ACETIC ACID 14| 15,040 3,815 33| 83,500 7,703 10| 134,000{ 10,198
PROPENYLGUAETHOL 292 129 33| 160 3,340 308] 221 990 75
ISOBUTYL ACETATE 38 7,118 1,806 78 20,800 1,919| 56 21,500 1,636
D - SORBITOL NA 63| 30,500 2,814 NA
METHYLCYCLOPENTENOLO
NE 34 7,454 1,891 32 83,600 7,712| 50| 24,000 1,826
MENTHOL RACEMIC 2| 129,713] 32,905| 8| 399,000 36,806 6| 237,000 18,037
BENZYL ACETATE 114 1,222 310 75 21,700 2,002| 73] 14,100 1,073

Z15-5 (1)




EK AV 22T HE
Ighr [ERE k) [rrewyrve [IBG |ERE (kg |mmeweve |IBAL [ERE(ke) [Frewyre
1{6,850,000( 412,464 1|2,860,000| 354,874| 1]12,200,000| 397,913
41 592,000 35,647 2| 426,0001 52,859| 4| 531,000{ 17,319
5| 502,000{ 30,227| 3| 277,000 34,371 3|1,230,000{ 40,117
2|5,300,000| 319,133| 4| 143,000 17,744 NA
84| 12,600 759| 5| 116,000| 14,393 13| 139,000 4,534
109 8,460 509| 5| 116,000 14,393 17| 130,000 4,240
125 6,450 388| 7| 84,900| 10,535| 8| 215,000 7,012
311,050,000 63,224 8| 68,100 8,450 12| 144,000 4,697
289,000 17,402 9| 63,200 7,842 7| 243,000 7,926
197,000{ 11,862| 9| 63,200 7,842| 14] 138,000 4,501
12| 171,000 10,297 11| 58,100 7,209| 10| 152,000 4,958
32 53,900 3,246| 12| 55,300 6,862| 24| 85,400 2,785
158 3,630 219| 13| 52,200 6,477| 31| 52,100 1,699
22| 83,900 5,052| 14| 52,100 6,465 2[1,450,000( 47,293
128 5,320 320| 15| 39,800 4,938 NR
8| 201,000 12,103| 16| 38,500 4,777 19| 98,400 3,209
23| 72,200 4,347 17| 31,200 3,871 5| 420,000| 13,699
10| 177,000 10,658 18| 29,200 3,623| 16| 134,000 4,371
273 900 54 19| 28,100 3,487 NR
31| 55,300 3,330| 20| 23,500 2,916| 14| 138,000 4,501
911 1 0| 21| 23,100 2,866| 28| 56,400 1,840
192 2,250 135 22| 21,600 2,680| 122 5,240 171
19] 103,000 6,202| 23| 21,400 2,665| 20| 97,600 3,183
37| 48,000 2,890| 24| 17,500 2,171 21| 92,600 3,020
35 52,100 3,137| 25| 17,300 2,147 43| 32,100 1,047
466 120 7] 26 16,900 2,097 NR
29| 58,700 3,535| 27| 16,500 2,047 9] 203,000 6,621
78| 14,600 879| 28| 16,100 1,998 NA
207 1,810 109] 29| 14,100 1,750] 132 4,650 152
16| 154,000 9,273| 30| 13,300 1,650 25| 83,800 2,733
223 1,640 99| 31| 13,200 1,638| 720 16 1
60 23,900 1,439| 32 12,700 1,576 60| 20,300 662
11| 175,000 10,537 33| 12,000 1,489 NA
88| 11,800 711| 34| 11,900 1,477 50| 24,600 802
14| 169,000 10,176 35| 11,000 1,365 6| 343,000( 11,187
296 670 40( 36| 10,700 1,328 38| 39,000 1,272

&ERI5-5 (2)




BRI5-5 A PRI TICBIT2EBRELM50%E

aE SN KE R

IERr AR (k) [Fmewyna |IERL (RS (k) [Freware (IBGL [ERAE (kg) [Fewere
4 - (P - HYDROXYPHENYL)
5 - BUTANONE 86 2,270 576| 54| 38,500 3,551 29| 51,300 3,904
L - LYSINE NA 27| 96,800 8,929 54| 22,000 1,674
DELTA - DECALACTONE 11] 17,836 4,525 81| 20,100 1,854 32| 43,600 3,318
METHYL ANTHRANILATE 32 8,361 2,121 61 33,800 3,118] 89 9,300 708
METHYL SALICYLATE 78 2,124 691| 22( 115,000 10,608 59| 21,200 1,613
METHYL SULFIDE 29 9,637 2,445( 125 6,140 566| 64 19,600 1,492
LINALOOL 191 11,731 2,976 71 25,300 2,334 24] 57,600 4,384
ACETOIN 37 7,128 1,808 17( 154,000( 14,206 16 87,300 6,644
TRIETHYL CITRATE 22| 10,822 2,745 171 2,570 237| 98 7,340 559
FUMARIC ACID NA 158 3,360 310|121 4,890 372
CIS - 3- HEXENOL 12| 17,585 4,461 49| 45,400 4,188| 20| 77,300 5,883
ISOAMYL ALCOHOL 23| 10,802 2,740 76 21,200 1,956| 47| 25,800 1,963
4 - METHYL -5 -
THIAZOLEETHANOL 30 8,972 2,276( 134 4,950 457 83| 10,900 830
GAMMA - DECALACTONE 64 3,491 885| 65| 29,600 2,731 33| 43,200 3,288

Z5-5 (3)




TR A Or b

VB [ERE(ke) [prewere |IBRL |ERE (k) [Erewyim [IBA |[ERE (kg) |Eaawyivm
72| 16,700 1,006 37 9,780 1,214 62 19,900 649
126 6,200 373 38 9,750 1,210] 85 11,200 365
241 69,200 4,167 39 9,680 1,201 27| 79,600 2,596
39 45,700 2,752 40 9,220 1,144] 80 13,100 427
441 41,900 2,523 41 9,210 1,143] 37| 42,100 1,373
116 7,540 4541 42 9,170 1,138] 66 17,900 584
501 32,300 1,945 43 9,140 1,134 22 92,300 3,010
20( 102,000 6,142 44 8,630 1,071 47 29,100 949
142 4,420 266 45 8,540 1,060( 67| 16,600 541
15| 160,000 9,634 46 7,800 968| 165 2,640 86
40( 45,200 2,122 47 7,620 933| 34| 46,900 1,530
56 29,200 1,758 48 7,490 929 69| 14,800 483
90 11,700 705 48 7,490 929( 41| 33,700 1,099
60| 23,900 1,439 50 6,870 852 35 45,200 1,474

&ERI5-5 (4)




&EI5-6 HEICHITSERE LI50mE

e SN KE R
Ighr [ERE k) [rrewyrve (B |ERAE (kg |mmeweve |IBAL [ERE(ke) [Frewyre

PROPYLENE GLYCOL NA 1(5,910,000( 545,178 NA
GLYCEROL NA 10| 360,000| 33,209 NA
(TRI - )ACETIN NA 40( 61,000 5,627 NA
VANILLIN 1| 153,472 38,932 41,240,000 114,386 1|2,360,000| 179,604
ETHYL MALTOL 4] 55,101 13,978 19| 131,000 12,084| 41| 33,900 2,580
MENTHOL RACEMIC 2| 129,713] 32,905| 8| 399,000| 36,806 237,000| 18,037
ETHYL BUTYRATE 5| 51,959| 13,181 13| 272,000 25,091| 6| 237,000{ 18,037
ISOPROPYL ALCOHOL 74 2,982 757( 192 2,110 195| 97 7,500 571
D - LIMONENE 18] 11,920 3,024| 31| 89,000 8,210| 14| 100,000 7,610
LACTIC ACID 20| 11,624 2,949| 12| 306,000{ 28,227| 4| 368,000 28,006
4 - METHYL -5 -
THIAZOLEETHANOL 58 3,991 1,013] 525 68 6| 660 13 1
ACETATE
CITRIC ACID NA 3]2,310,000| 213,090 NA
L - CYSTEINE NA 18| 140,000| 12,915|313 340 26
ISOAMYL ACETATE 6| 42,567 10,798| 16| 157,000 14,483 8| 201,000( 15,297
4 - HYDROXY - 2,5 -
DIMETHYL - 3(2H) - 31 8,679 2,202| 20| 127,000{ 11,715] 12| 112,000 8,524
FURANONE
ETHYL ACETATE 3| 94,340| 23,932| 14| 203,000| 18,726 249,000| 18,950
GLYCINE NA 314 600 55| 9] 135,000| 10,274
DL - ALANINE NA 133 5,120 472 57| 21,400 1,629
ETHYL VANILLIN 7| 33,785 8,670 9| 374,000 34,500| 3| 424,000| 32,268
BENZYL ALCOHOL 10 19,911 5,051| 15| 163,000{ 15,036] 28| 52,100 3,965
DELTA - DODECALACTONE 9| 22,915 5,813| 84| 19,700 1,817 39| 36,200 2,755
LINALOOL 191 11,731 2,976 71 25,300 2,334| 24| 57,600 4,384
L - ASPARTIC ACID NA 28| 96,000 8,856| 84| 10,800 822
MALTOL 27| 10,071 2,555( 24( 107,000 9,870| 15| 98,200 7,473
ACETIC ACID 14| 15,040 3,815| 33| 83,500 7,703| 10| 134,000] 10,198
OLEIC ACID 24 10,619 2,694 20| 127,000{ 11,715 48| 25,100 1,910
DELTA - DECALACTONE 11] 17,836 4,525 81| 20,100 1,854 32| 43,600 3,318
BUTYRIC ACID 16| 14,724 3,735| 23| 109,000{ 10,055| 13| 104,000 7,915
1,2 - DI((1" -
ETHOXY)ETHOXY)PROPANE 459 35 9] 306 640 59| 215 1,030 78
CITRAL 171 12,125 3,076| 43| 52,000 4,797 19| 83,700 6,370
D,L - METHIONINE NA 228 1,530 141 72| 14,700 1,119
THIAMINE HYDROCHLORIDE NA 140 4,630 427) 82| 11,500 875
DECANOIC ACID 45 5,689 1,443 82| 19,800 1,826 38| 37,500 2,854

&ERI5-6 (1)




EK N HE

Ighr [ERE k) [rrewyrve [IBG |ERE (kg |mmeweve |IBAL [ERE(ke) [Frewyre
1{6,850,000( 412,464 1|2,860,000| 354,874| 1]12,200,000| 397,913
22| 83,900 5,052| 14| 52,100 6,465 2[1,450,000( 47,293
502,000| 30,227| 3| 277,000| 34,371| 3|1,230,000( 40,117

41 592,000 35,647 2| 426,0001 52,859| 4| 531,000{ 17,319
23| 72,200 4,347 17| 31,200 3,871 5| 420,000| 13,699
14| 169,000 10,176 35| 11,000 1,365 6| 343,000f 11,187
7| 289,0001 17,402 9| 63,200 7,842 7| 243,000 7,926
125 6,450 388| 7| 84,900| 10,535| 8| 215,000 7,012
29| 58,700 3,5635| 27| 16,500 2,047 9] 203,000 6,621
12| 171,000( 10,297 11| 58,100 7,209| 10| 152,000 4,958
520 80 5| 81 2,830 351 11| 146,000 4,762
3/1,050,000| 63,224] 8| 68,100 8,450| 12| 144,000 4,697
84 12,600 759 5| 116,000] 14,393 13| 139,000 4,534
9| 197,000 11,862 9| 63,200 7,842| 14| 138,000 4,501
31| 55,300 3,330| 20| 23,500 2,916| 14| 138,000 4,501
10| 177,000 10,658 18| 29,200 3,623| 16| 134,000 4,371
109 8,460 509| 5| 116,000 14,393 17| 130,000 4,240
260 1,000 60| 55 6,270 778| 18| 127,000 4,142
8| 201,000/ 12,103| 16| 38,500 4,777 19| 98,400 3,209
19] 103,000 6,202| 23| 21,400 2,665| 20| 97,600 3,183
37| 48,000 2,890| 24| 17,500 2,171 21| 92,600 3,020
501 32,300 1,945| 43 9,140 1,134 22| 92,300 3,010
231 1,440 87| 106 1,660 206| 23| 90,300 2,945
32 53,900 3,246| 12| 55,300 6,862| 24| 85,400 2,785
16| 154,000 9,273| 30| 13,300 1,650 25| 83,800 2,733
52| 31,600 1,903| 65 4,260 529 26] 82,300 2,684
24| 69,200 4,167 39 9,680 1,201 27| 79,600 2,596
911 1 0| 21| 23,100 2,866| 28| 56,400 1,840
338 440 26| 211 290 36[ 29| 55,100 1,797
43 42,300 2,547 76 3,390 421] 30| 53,200 1,735
158 3,630 219| 13| 52,200 6,477] 31| 52,100 1,699
80 14,000 843| 54 6,370 790| 32| 51,800 1,689
36/ 51,800 3,119| 58 6,060 752| 33| 50,900 1,660

&ERI5-6 (2)




&EI5-6 HEICHITSERE LI50mE

e SN KE R

Ighr [ERE k) [rrewyrve (B |ERAE (kg |mmeweve |IBAL [ERE(ke) [Frewyre
CIS - 3- HEXENOL 12| 17,585 4,461 49| 45,400 4,188| 20| 77,300 5,883
GAMMA - DECALACTONE 64 3,491 885| 65| 29,600 2,731| 33| 43,200 3,288
ETHYL ACETOACETATE 51 4,999 1,268| 91| 16,000 1,476 79| 12,300 936
METHYL SALICYLATE 78 2,724 691| 22| 115,000( 10,608 59| 21,200 1,613
BENZYL ACETATE 114 1,222 310| 75| 21,700 2,002| 73| 14,100 1,073
ETHYL LACTATE 46 5,630 1,428 25 99,300 9,160| 63| 19,700 1,499
ALLYL HEXANOATE 50 5,060 1,284 85| 19,500 1,799 53| 22,500 1,712
4 - METHYL -5 -
THIAZOLEETHANOL 30 8,972 2,276| 134 4,950 457| 83| 10,900 830
PHENETHYL ALCOHOL 21| 10,831 2,748( 168 2,630 243] 95 8,210 625
ETHYL PROPIONATE 8| 32,379 8,214| 39| 62,800 5,793| 61| 20,500 1,560
ISOAMYL BUTYRATE 39 7,096 1,800 73| 23,700 2,186| 42| 33,800 2,572
ETHYL 2 -
METHYLBUTYRATE 25 10,439 2,648| 44| 50,400 4,649 27| 54,300 4,132
GAMMA - NONALACTONE 98 1,555 395|135 4,930 455| 70| 15,600 1,187
ACETOIN 37 7,128 1,808 17| 154,000 14,206 16 87,300 6,644
L - GLUTAMIC ACID NA 11| 312,000| 28,781 NA
CARVONE 63 3,883 985| 35| 80,100 7,389| 190 1,420 108
METHYLCYCLOPENTENOLO
NE 34 7,454 1,891 32| 83,600 7,712| 50| 24,000 1,826
ETHYL HEXANOATE 47 5,230 1,327| 69| 27,000 2,491 27| 38,200 2,907

&ERI5-6 (3)




EK N FE
VB [ERE(ke) [prewere |IBRL |ERE (k) [Erewyim [IBA |[ERE (kg) |Eaawyivm
40( 45,200 2,722 47 7,520 933 34| 46,900 1,530
60 23,900 1,439 50 6,870 852 35 45,200 1,474
59 25,300 1,623 77 3,360 417| 36| 44,100 1,438
441 41,900 2,523 41 9,210 1,143] 37| 42,100 1,373
296 670 40| 36 10,700 1,328] 38 39,000 1,272
49( 33,000 1,987 85 2,710 336| 39| 36,000 1,174
421 44,800 2,698 61 5,510 684 40| 34,800 1,135
90 11,700 705( 48 7,490 929( 41| 33,700 1,099
80 14,000 843| 82 2,810 349 41| 33,700 1,099
35 52,100 3,137 25| 17,300 2,147 43 32,100 1,047
41 45,100 2,716 60 5,690 706| 441 30,400 992
46 39,200 2,360] b1 6,680 829 45 30,200 985
26 63,100 3,799 69 4,080 506 46| 29,400 959
20( 102,000 6,142 44 8,630 1,071 47 29,100 949
206 1,840 111) 199 360 451 48[ 27,900 910
25| 68,300 4,113] 206 320 401 49 25,900 845
88 11,800 711 34 11,900 1,477 50 24,600 802
54( 30,000 1,806| 74 3,640 4521 50 24,600 802

&ERI5-6 (4)
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BRI8 BATERE L TTEATERWMLEYDERARR

KE
SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl
NERL [{EAE (kg) | mmeue i
(-)- HOMOERIODICTYOL,
4228 2256 | 16.083 |462631-45-4 @ 787 4 0.369
SODIUM SALT
(2E,6E/Z,8E) - N - (2 -
504-48-3;
METHYLPROPYL) - 2,6,8 - 4668 | 2077 | 16.121 ® 608 35 3.229
25394-57-4
DECATRIENAMIDE
(2S5R) - N - [4- (2 - AMINO - 2 -
OXOETHYL)PHENYL] - 5 -
METHYL - 2 - (PROPAN - 2 - 4684 2078 [16.125%|1119711-29-3] ® NR 0.000
YL)CYCLOHEXANECARBOXAMID
E
(TRI - )ACETIN 2007 | 920 102-76-1 ® 40| 61,000 |5,627.047
(TRI - )BUTYRIN 2223 922 | 09.211 |60-01-5 ® 846 2 0.184
1,3 - PROPANEDIOL 4753 504-63-2 ® 138| 4,690 | 432.637
1,6 - HEXALACTAM 4235 1594 | 16.052 |105-60-2 ® NR 0.000
1- AMINO - 2 - PROPANOL 3965 | 1591 78-96-6 ® NR 0.000
1-ETHYL-2-(1-
4920 2204262-51-9] ® NR 0.000
PYRROLYLMETHYL)PYRROLE
1-PHENYL-30R5 -
3727 1568 | 14.029 |65504-93-0 ® NR 0.000
PROPYLPYRAZOLE
1 - PYRROLINE 3898 1603 | 14.167 |5724-81-2 ® NR 0.000
2-(2-
3370 1311 | 14.058 |6304-24-1 NR 0.000
METHYLPROPYL)PYRIDINE
2(3),5 - DIMETHYL - 6,7 -
38917-62-3;
DIHYDRO - 5H - 4702 218 14.102 ® NR 0.000
38917-61-2
CYCLOPENTAPYRAZINE
2,4 - DIMETHYLPYRIDINE 4389 | 2151 | 14.104 (108-47-4 ® NR 0.000
2,4 - PENTADIENAL 3217 | 1173 | 05.101 |764-40-9 ® NR 0.000
2,5 - DIETHYL - 3 -
3915 778 14.096 |32736-91-7 ® NR 0.000
METHYLPYRAZINE
2 - ISOBUTYL - 3 -
3133 773 | 14.044 (13925-06-9 ® NR 0.000
METHYLPYRAZINE
2 - ISOPROPYL - N,2,3 -
3804 1595 | 16.053 |51115-67-4 ® 37| 64,900 |5,986.809
TRIMETHYLBUTYRAMIDE
2 - ISOPROPYLPYRAZINE 3940 764 | 14.123129460-90-0 ® NR 0.000
2 - METHYL - 5 - VINYLPYRAZINE
3211 | 2127 13925-08-1 ® NR 0.000
(RE - GRAS)
2-METHYLBUT -2-EN-1-0OL | 4178 | 1617 | 02.174 |4675-87-0 ® NR 0.000
2 - METHYLPIPERIDINE 4244 | 1608 | 14.1331109-05-7 ® NR 0.000
2 - PENTYLPYRIDINE 3383 | 1313 | 14.06 |2294-76-0 ® 820 3 0.277

BEx8 (1)




FR Rk AV ERVT fE
NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
NR 0.000 | 538 69 4.155 NA 0.000 [>1055 <0.1 0.002
>1057 <0.1 0.004 NR 0.000 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NA 0.000 NR 0.000
NA 0.000 51502,000 [30,227.307 31 277,000 (34,370.657 311,230,000 140,117.417
966 0 0.030 | 338 440 | 26.494 | 310 83| 10.299 [>1055 <0.1 0.002
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
NA 0.000 NR 0.000 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
>1057 <0.1 0.004 NR 0.000 NR 0.000 NR 0.000
NR 0.000 NR 0.000 NR 0.000 NR 0.000
>1057 <0.1 0.004 NR 0.000 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 [>1055 <0.1 0.002
>1057 <0.1 0.004 NR 0.000 NR 0.000 NR 0.000
988 0 0.023 [>1085 <0.1 0.003 |>832 <0.1 0.006 | 831 5 0.163
713 9 0.685 | 154 3,760 | 226.404 | 728 0 0.050 | 283 810 | 26.419
NR 0.000 NR 0.000 NR 0.000 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
966 0 0.030 [>1085 <0.1 0.003 | 710 1 0.074 |>1055 <0.1 0.002

EHI8 (2)




BRI8 BATERE L TTEATERWMLEYDERARR

KE
SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl
NEfL [EAE (k)| mnzwer/n
2 - PROPYLPYRIDINE 4065 | 1322 | 14.164 [622-39-9 ® NR 0.000
2-PYRROLIDONE 4829 616-45-5 ® NR 0.000
3-(2-
3371 | 1312 | 14.059 |14159-61-6 ® NR 0.000
METHYLPROPYL)PYRIDINE
3,5- AND 3,6 - DIMETHYL - 2 -
4100 | 2130 38888-81-2 ® NR 0.000
ISOBUTYLPYRAZINE
3,5 - DIETHYL - 2 -
3916 | 779 | 14.095 |18138-05-1 ® NR 0.000
METHYLPYRAZINE
3-ETHYL - 2,6 -
3150 | 776 | 14.024 |13925-07-0 ® | 697 14 1.291
DIMETHYLPYRAZINE
4 - (2 - PROPENYL)PHENYL -
4548 | 2018 64703-98-6 ® NR 0.000
BETA - D - GLUCOPYRANOSIDE
4 - AMINO -5 - (3 -
(ISOPROPYLAMINO) - 2,2 -
DIMETHYL - 3 - OXOPROPOXY) - | 4774 2204 1359963-68-0 3 914 1 0.083
2 - METHYLQUINOLINE - 3 -
CARBOXYLIC ACID
4 - AMINOBUTYRIC ACID 4288 1771 | 17.035 |56-12-2 ® NR 0.000
4 - METHYLBIPHENYL 3186 1334 101.011*{644-08-6 ® NR 0.000
4 - PENTENAL 4262 1619 | 05.174 |2100-17-6 ® NR 0.000
5-ETHYL-2,3 -
4434 | 2126 | 14.170 |15707-34-3 ® | 787 4 0.369
DIMETHYLPYRAZINE
5 - ISOPROPYL - 2 -
3554 772 | 14.026 |13925-05-8 ® NR 0.000
METHYLPYRAZINE
6,7 - DIHYDRO - 2,3 - DIMETHYL
3917 | 782 | 14.098 |38917-63-4 ® NR 0.000
-5H - CYCLOPENTAPYRAZINE
6 - METHYLCOUMARIN 2699 1172 | 13.012 |92-48-8 ® 209 1,800 | 166.044
ADENOSINE MONOPHOSPHATE: 4578-31-8;
149022-20-8:
MONOSODIUM, OR DISODIUM 4224 @ 623 32 2.952
18422-05-4:
ADENYLATE 61.19.8
ALLULOSE 4897 551-68-8 @ | 190 2,230 |205.710
AMMONIA (ALSO INCLUDES 16.009, |7664-41-7;
4494 ® 52| 43,100 |3,975.831
AMMONIUM CHLORIDE) 16.048 [12125-02-9
16.002,|12135-76-1;
AMMONIUM SULFIDE 2053 ® 308 630 | 58.115
16.059 |12124-99-1
ARACHIDONIC ACID ENRICHED
oiL 4679 301851-64-9 | @ | 234| 1,330 |122.688
ASCORBIC ACID 2109 50-81-7 ® 50| 45,100 |4,160.325
BENZOIC ACID 2131 | 850 | 08.021 |65-85-0 @ | 296 690 | 63.650

EHI8 (3)




FR Rk AV ERVT fE
NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
NR 0.000 NR 0.000 NR 0.000 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
>1057 <0.1 0.004 NR 0.000 NR 0.000 NR 0.000
861 1 0.076 | 840 3 0.181 | 756 0 0.025 | 670 23 0.750
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NR 0.000 | 663 24 0.783
267 550 | 41.857 | 490 100 6.021 | 173 460 | 57.078 | 593 49 1.598
NA 0.000 NR 0.000 NR 0.000 NR 0.000
>1057 <0.1 0.004 [>1085 <0.1 0.003 NR 0.000 NR 0.000
966 0 0.030 [>1085 <0.1 0.003 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NR 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
181 1,620 1123.288 | 138 4,640 [279.392 | 131 1,120 1 138.972 | 214 1,510 | 49.250
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 | 460 130 7.828 NA 0.000 NA 0.000
463 82 6.240 121 171,000 [10,296.553 NR 0.000 NA 0.000
188 1,440 1109.589 | 466 120 7.226 NR 0.000 NR 0.000
NA 0.000 | 619 35 2.107 NR 0.000 NA 0.000
NA 0.000 | 166 3,130 [ 188.469 | 448 16 1.985 NA 0.000
345 260 | 19.787 | 296 670 | 40.343 | 572 3 0.372 | 240 1,200 | 39.139

#1848 ()




BRI8 BATERE L TTEATERWMLEYDERARR

KE
SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl
NEfL [EAE (k)| mnzwer/n
BETA - ALANINE 3252 | 1418 | 17.001 |107-95-9 @ | 373 300 | 27.674
BETA - CYCLODEXTRIN 4028 7585-39-9 @ NR 0.000
BETAINE 4223 | 2265 107-43-7 ®@ 421 52,400 |4,833.725
BIPHENYL 3129 | 1332 |01.013*|92-52-4 ® NR 0.000
BUTYLATED HYDROXYANISOLE | 2183 25013-16-5 @ | 271 850 | 78.410
BUTYLATED HYDROXYTOLUENE | 2184 128-37-0 @ | 235 1,310 | 120.843
BUTYRAMIDE 4252 | 1593 |16.049*%|541-35-5 ® NR 0.000
CAFFEINE 2224 16.016 |58-08-2 @ | 141| 4,570 |421.567
CALCIUM ACETATE 2228 62-54-4 @ NR 0.000
CAPSAICIN 3404 404-86-4 @ NR 0.000
CHOLINE CHLORIDE (ALSO
4500 | 2003 67-48-1 @ NR 0.000
INCLUDES CHOLINE)
CIS - 2 - PENTENOL 4305 | 1793 | 02.050 |20273-24-9 ® NR 0.000
CITRIC ACID 2306 218 77-92-9 ®@ 312,310,000 |213,089.802
CITRIC AND FATTY ACID ESTERS
4307 97593-31-2 @ NR 0.000
OF GLYCEROL
CYCLOHEXYLMETHYL PYRAZINE | 3631 783 | 14.069 [28217-92-7 ® NR 0.000
CYCLOPROPANECARBOXYLIC
958660-02-1;
ACID (2 - ISOPROPYL - 5 - 4558 | 2006 | 16.115 ® NR 0.000
958660-04-3
METHYLCYCLOHEXYL)AMIDE
D,L - ISOLEUCINE 3295 1422 | 17.01 |443-79-8 @ 362 340 | 31.364
59-51-8;
17.014,
D,L - METHIONINE 3301 | 1424 17007 63-68-3; @ | 228] 1,530 (141.137
' 348-67-4
150-30-1;
D,L - PHENYLALANINE 3726 1432 | 17.017 @ NR 0.000
673-06-3
516-06-3;
17.023,
D,L - VALINE 3444 1426 17.028 640-68-6; @ 211 1,770 | 163.277
' 72-18-4
DIACETYL TARTARIC ACID
100085-39-0;
ESTERS OF MONO - AND 4092 @ 96| 14,200 |1,309.903
308068-42-0
DIGLYCERIDES
DISODIUM 5 - GUANYLATE 3668 5550-12-9 ® 64| 30,400 |2,804.299
DISODIUM 5 - INOSINATE 3669 4691-65-0 ® 59| 34,500 |3,182.510
DISODIUM PHOSPHATE 2398 7558-79-4 ® 66| 29,300 [2,702.827
08.083,
DISODIUM SUCCINATE 3277 08.113 150-90-3 @ 56| 37,800 |3,486.924

E#x18 (5)




FR Rk AV ERVT fE

NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
203 1,200 | 91.324 | 510 89 5.359 | 130 1,140 [ 141.453 | 291 770 | 25.114
NA 0.000 76] 15,300 [921.271 NR 0.000 NA 0.000

NA 0.000 | 135 5,040 | 303.477 NA 0.000 | 171 2,320 | 75.669

NA 0.000 NR 0.000 NR 0.000 NR 0.000

NA 0.000 | 315 560 | 33.720 | 390 33 4.095 NA 0.000

NA 0.000 | 272 930 | 55.999 | 537 5 0.620 NA 0.000

NA 0.000 NR 0.000 NR 0.000 NA 0.000

18| 84,700 |6,445.967 171 131,000 |7,888.002 NA 0.000 NA 0.000
NA 0.000 NR 0.000 0 0.000 NA 0.000

NA 0.000 NR 0.000 NR 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000
939 1 0.053 NR 0.000 NR 0.000 NA 0.000
NA 0.000 311,050,000 |63,224.447 8| 68,100 |8,449.970 12( 144,000 |4,696.673

NA 0.000 NR 0.000 0 0.000 NA 0.000

NR 0.000 NR 0.000 NR 0.000 NA 0.000
763 6 0.457 | 867 2 0.120 | 555 4 0.496 | 704 18 0.587
337 280 | 21.309 | 840 3 0.181 | 276 120 | 14.890 NR 0.000
72| 14,700 |1,118.721 | 158 3,630 | 218.576 13| 52,200 |6,477.070 31] 52,100 [1,699.282
861 1 0.076 NR 0.000 NR 0.000 NA 0.000
131 3,670 [279.300 | 210 1,790 | 107.783 | 186 420 | 52.114 | 280 840 | 27.397
NA 0.000 [>1085 <0.1 0.003 NA 0.000 NA 0.000

NA 0.000 | 466 120 71.226 26| 16,900 |2,096.982 NR 0.000

NA 0.000 | 273 900 | 54.192 19] 28,100 |3,486.698 NR 0.000

NA 0.000 | 181 2,580 | 155.351 | 461 14 1.737 NA 0.000

25| 57,000 |4,337.900 85 12,500 | 752.672 NR 0.000 NR 0.000

E#x18 (6)




BRI8 BATERE L TTEATERWMLEYDERARR

KE
SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl
NERL [{EAE (kg) | mmeue i
302-72-7;
17.002,
DL - ALANINE 3818 1437 17.024 56-41-7; @ 133 5,120 | 472.303
' 338-69-2
D - RIBOSE 3793 50-69-1 @ 148 4,210 | 388.358
D - SORBITOL 3029 50-70-4 @ 63| 30,500 |2,813.523
D - XYLOSE 3606 58-86-6 @ 26| 97,200 |8,966.376
ERYTHRITOL 4819 149-32-6 ®@ 72| 24,900 |2,296.942
ERYTHROBIC ACID 2410 89-65-6 @ 388 250 | 23.062
ETHYL ALCOHOL 2419 41 | 02.078 [64-17-5 @ 213,440,000 | 317,328.537
ETHYL VANILLIN BETA - D -
3801 892 | 16.075[122397-96-0 | 3 NR 0.000
GLUCOPYRANOSIDE
ETHYLAMINE 4236 1579 | 11.015 |75-04-7 ® NR 0.000
ETHYLENEDIAMINETETRAACETI
4520 6381-92-6 ® NR 0.000
C ACID DISODIUM SALT
85993-25-5;
FERROUS L - LACTATE 4699 16.096 @ | 603 37 3.413
5905-52-2
FUMARIC ACID 2488 618 | 08.025(110-17-8 @ 158 3,360 | 309.949
1444005-46-
2;
GAMMA-AMINOBUTYRIC ;444005‘47'
ACID:LINOLEIC ACID 4821 ' @ NR 0.000
1444005-48-
CONJUGATES 4
1444005-49-
5
3891-59-6;
GLUCOSE PENTAACETATE 2524 09.258 |604-68-2; @ NR 0.000
604-69-3
GLUTAMYL - 2 - AMINOBUTYRIC
4738 | 2266 16869-42-4 @ NR 0.000
ACID
GLUTAMYL - NORVALINE 4740 | 2268 71133-09-0 @ NR 0.000
GLUTAMYL - NORVALYL -
4739 | 2267 38837-71-7 @ NR 0.000
GLYCINE
GLUTAMYL - VALYL - GLYCINE 4709 | 2123 | 17.038|38837-70-6 @ NR 0.000
GLYCEROL 2525 909 56-81-5 ®@ 10] 360,000 [33,208.800
GLYCEROL ESTER OF ROSIN 4226 8050-31-5 ® 66| 29,300 |2,702.827
GLYCERYL MONOOLEATE 2526 919 | 02.021 [111-03-5 @ | 161| 3,150 [290.577
GLYCERYL MONOSTEARATE 2527 918 | 09.420 [123-94-4 @ NR 0.000
GLYCERYL TRIPROPANOATE 3286 921 | 09.263 [139-45-7 @ | 383 260 | 23.984
GLYCINE 3287 | 1421 | 17.034 |56-40-6 ® | 314 600 | 55.348

#1848 (7)




FR Rk AV ERVT fE

NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
57| 21,400 |1,628.615| 260| 1,000 | 60.214 551 6,270 [ 777.993 18] 127,000 |4,142.205
NA 0.000 NR 0.000 NA 0.000 NR 0.000

NA 0.000 11] 175,000 |10,537.408 | 33| 12,000 |1,488.982 NA 0.000
NA 0.000 | 187 2,380 [143.309 NR 0.000 NR 0.000

NA 0.000 NR 0.000 0 0.000 NA 0.000

NA 0.000 NR 0.000 0 0.000 NA 0.000

NR 0.000 215,300,000 |319,132.922 4] 143,000 [17,743.697 NA 0.000

NR 0.000 | 690 15 0.903 NR 0.000 NA 0.000

NR 0.000 NR 0.000 NR 0.000 NR 0.000

NA 0.000 | 568 53 3.191 NA 0.000 NA 0.000
229 900 | 68.493 | 306 630 | 37.935 NR 0.000 NA 0.000
121] 4,890 | 372.146 15] 160,000 |9,634.201 46 7,800 [967.838 | 165 2,640 | 86.106
NA 0.000 NR 0.000 NA 0.000 NA 0.000

NR 0.000 NR 0.000 NR 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000
632 19 1.446 NR 0.000 NR 0.000 | 697 19 0.620
NA 0.000 22| 83,900 |5,051.934 141 52,100 |6,464.662 211,450,000 |47,292.890

NA 0.000 21 92,800 [5,587.837 NA 0.000 NR 0.000

NA 0.000 | 269 950 | 57.203 | 384 36 4.467 | 989 1 0.016

NA 0.000 | 563 56 3.372 NR 0.000 NA 0.000
>1057 <0.1| 0.004 | 649 25 1.505 | 572 3 0.372 ] 731 15 0.489
9] 135,000 [10,273.973 | 109 8,460 [ 509.408 5] 116,000 [14,393.488 17] 130,000 |[4,240.052

EHxI8 (8)




BRI8 BATERE L TTEATERWMLEYDERARR

KE
SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl
NERL [{EAE (kg) | mmeue i
GUM ARABIC, HYDROGEN
4227 455885-22-0 | @ NR 0.000
OCTENYLBUTANE DIOATE
HYDROGEN SULFIDE 3779 16.007 |7783-06-4 ® 914 1 0.083
ISOPENTYLIDENE
3990 1606 | 11.017 |35448-31-8 ® NR 0.000
ISOPENTYLAMINE
ISOPROPENYLPYRAZINE 3296 2125 |14.052*|38713-41-6 ® NR 0.000
21637-25-2;
143672-59-7;
280748-34-7;
ISOQUERCITRIN, 52844-41-4;
4225 @ NR 0.000
ENZYMATICALLY MODIFIED 280748-30-3;
280748-31-4;
280748-32-5;
280748-33-6;
LACTYLATED FATTY ACID
444004-59-5;
ESTERS OF GLYCEROL AND 4153 @ NR 0.000
444004-60-8
PROPYLENE GLYCOL
L - ALANYL - L - GLUTAMINE 4712 2121 39537-23-0 @ NR 0.000
L - ARABINOSE 3255 5328-37-0 @ 130 5,630 |1519.349
74-79-3;
L - ARGININE 3819 1438 | 17.003 |7200-25-1; @ 46| 49,700 |4,584.659
157-06-2
56-84-8;
L - ASPARTIC ACID 3656 1429 | 17.005 |617-45-8; @ 28| 96,000 |8,855.680
1783-96-9
L-CARNITINE TARTRATE 4906 36687-82-8 @ NR 0.000
52-90-4;
52-89-1;
L - CYSTEINE 3263 | 1419 | 17.033 ® 18| 140,000 [12,914.533
3374-22-9;
921-01-7
L - CYSTEINE METHYL ESTER
4781 2270 18598-63-5 @ NR 0.000
HYDROCHLORIDE
56-86-0;
L - GLUTAMIC ACID 3285 1420 617-65-2; @ 11] 312,000 |28,780.960
6893-26-1
56-85-9;
L - GLUTAMINE 3684 1430 | 17.007 |5959-95-5; @ 41] 57,800 |5,331.857
585-21-7
71-00-1;
L - HISTIDINE 3694 1431 | 17.008 |[4998-57-6; @ 112 7,590 | 700.152
351-50-8
L - ISOLEUCINE 4675 2118 73-32-5 @ 320 570 | 52.581

E#x18 (9)




FR Rk AV ERVT fE

NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
NA 0.000 | 303 650 | 39.139 0 0.000 NR 0.000

257 610 | 46.423 | 278 850 | 51.182 NR 0.000 NR 0.000
>1057 <0.1 0.004 NR 0.000 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NR 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 | 674 18 1.084 NR 0.000 NA 0.000

40| 36,100 |2,747.336 68| 19,000 [1,144.061 71 3,850 [477.715 | 152 3,200 |1 104.371
84| 10,800 |821.918 | 231 1,440 | 86.708 | 106 1,660 | 205.976 23| 90,300 |2,945.205
NA 0.000 NR 0.000 NA 0.000 NA 0.000

313 340 | 25.875 841 12,600 | 758.693 5[1116,000 [14,393.488 13] 139,000 |4,533.594
NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 | 206 1,840 | 110.793 | 199 360 | 44.669 48] 27,900 | 909.980

322 320 | 24.353 | 840 3 0.181 | 781 0 0.012 [1018 0 0.007
179 1,630 |1 124.049 | 374 320 | 19.268 | 448 16 1.985 | 462 130 4.240
NA 0.000 | 801 5 0.301 NA 0.000 NA 0.000

&8 (10)




BRI8 BATERE L TTEATERWMLEYDERARR

B4 FEMANo.[JECFANo.| FL No. [ CAS No. gl KE
JEfL | (£ R 8 (kg) | mmncuene
61-90-5;
L - LEUCINE 3297 | 1423 | 17.012 [328-39-2; @ 99| 12,800 |1,180.757
328-38-1
56-87-1;
L - LYSINE 3847 | 1439 17013, 70-54-2; ® 27| 96,800 |8,929.477
17.026 923-27-3
L - MALIC ACID 2655 | 619 | 08.017 [97-67-6 @ 94| 14,700 |1,356.026
L - METHIONYLGLYCINE 4692 2122 | 17.037 [14486-03-4 @ NR 0.000
L - ORNITHINE 3184-13-2;
MONOCHLOROHYDRATE/ORNIT | 4190 | 2120 |17.016* 3(1)622789 @ NR 0.000
HINE 348-66-3
L - PHENYLALANINE 3585 | 1428 | 17.018 [63-91-2 @ | 200| 1,930 |178.036
147-85-3;
L - PROLINE 3319 1425 | 17.019 |609-36-9; ® 70| 26,100 |2,407.638
344-25-2
L - RHAMNOSE 3730 3615-41-6 @ | 128| 5,790 | 534.108
72-19-5;
L - THREONINE 4710 | 2119 80-68-2; @ | 187| 2,260 |208.477
632-20-2
60-18-4;
L - TYROSINE 3736 1434 | 17.022 |556-03-6; @ 177 5 0.461
556-02-5
METHYL CELLULOSE 2696 9004-67-5 @ NR 0.000
METHYLATED SILICA 3185 681-84-5 @ NR 0.000
METHYLSULFINYLMETHANE 3875 | 507 | 12.175 [67-68-5 ® NR 0.000
MONO - AND DIGLYCERIDES OF O7701-32:0;
4186 68990-53-4; ® 57| 37,000 |3,413.127
FATTY ACIDS 67701331
MONOSODIUM GLUTAMATE 2756 142-47-2 0 5[ 1,090,000 | 100,548 868
MYRICITRIN 4491 | 2207 17912-87-7 | ® NR 0.000
N - (1,1 - DIMETHYL - 2 -
HYDROXYETHYL) - 2,2 - 4603 | 2011 51115-77-6 | @ NR 0.000
DIETHYLBUTANAMIDE
N - (2 - (PYRIDIN - 2 - YL)ETHYL)
-3-P- 4549 2008 | 16.118 |847565-09-7 ® NR 0.000
MENTHANECARBOXAMIDE
N - (2 - HYDROXYETHYL) - 2,3 -
DIMETHYL - 2 - 4602 2010 883215-02-9 ® NR 0.000

ISOPROPYLBUTANAMIDE

ZxI8 (11)




FR Rk AV ERVT fE

NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
122 4,670 |355.403 | 210 1,790 | 107.783 | 173 460 | 57.078 | 145 3,510 [114.481
54| 22,000 |1,674.277 | 126 6,200 [ 373.325 38 9,750 |1,209.797 85| 11,200 |365.297
43( 30,500 |2,321.157 33] 53,800 [3,239.500 53 6,440 | 799.087 NA 0.000
NR 0.000 NR 0.000 NA 0.000 NR 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000
167 1,880 | 143.075 | 342 420 | 25.290 199 360 | 44.669 | 462 130 4.240
150 2,420 1184.170 | 238 1,290 | 77676 | 116 1,440 | 178.678 | 116 6,050 | 197.326
NA 0.000 | 466 120 71.226 NR 0.000 NR 0.000

NR 0.000 | 266 970 | 58.407 NA 0.000 | 298 720 | 23.483
632 19 1.446 NR 0.000 NR 0.000 | 454 140 4566
NA 0.000 | 420 200 | 12.043 0 0.000 NR 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000
656 14 1.065 | 572 52 3.131 | 474 12 1.489 | 846 4 0.130
NA 0.000 | 191 2,280 [ 137.287 | 406 26 3.226 NA 0.000

NA 0.000 6] 471,000 |28,360.680 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000
337 280 | 21.309 | 503 96 5.781 NA 0.000 | 915 1 0.033
NA 0.000 NR 0.000 NA 0.000 NA 0.000

ZxI8 (12)




BRI8 BATERE L TTEATERWMLEYDERARR

KE
SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl
NEfL [EAE (k)| mnzwer/n

N - (2 - METHYLCYCLOHEXYL) -
2,3,4,5,6 - 4678 | 2081 [16.119%|1003050-32-5| (@ NR 0.000
PENTAFLUOROBENZAMIDE
N,N -

4248 1613 |[11.014*|1126-71-2 @ NR 0.000
DIMETHYLPHENETHYLAMINE
N-[N-[3-(3-HYDROXY -4 -
METHOXYPHENYL)PROPYL] - L
- ALPHA - ASPARTYL] - L - 4716 714229-20-6 ® 914 1 0.083
PHENYLALANINE 1 -
METHYLESTER, MONOHYDRATE
N -3,7 - DIMETHYL - 2,6 -
OCTADIENYLCYCLOPROPYLCAR | 4267 1779 | 16.095 |744251-93-2 ® 712 11 1.015
BOXAMIDE
N - ACETYL GLUTAMATE 4752 | 2269 1188-37-0 @ NR 0.000
N - BENZOYLANTHRANILIC ACID | 4078 | 1552 | 16.087 [579-93-1 ® NR 0.000
N - CYCLOPROPYL - 5 - METHYL
- 2 -

4693 2080 [16.124*|73435-61-7 ® NR 0.000
ISOPROPYLCYCLOHEXANECARB
OXAMIDE
N - CYCLOPROPYL - TRANS - 2 -

4087 1597 [16.093*|608514-55-2 ® NR 0.000
CIS - 6 - NONADIENAMIDE
N - ETHYL TRANS-2-CIS-6 -

4113 1596 |16.094*|1608514-56-3 ® NR 0.000
NONADIENAMIDE
N - ETHYL - 2,2 -

4557 2005 51115-70-9 ® NR 0.000
DIISOPROPYLBUTANAMIDE
N - ETHYL - 2 - ISOPROPYL -5 -
METHYLCYCLOHEXANE 3455 | 1601 | 16.013[39711-79-0 ® 150] 4,090 | 377.289
CARBOXAMIDE
N-ETHYL-5- METHYL-2- (1 -
METHYLETHENYL)CYCLOHEXAN | 4808 | 2229 1582789-90-9 NR 0.000
ECARBOXAMIDE
N - GLUCONYL ETHANOLAMINE 4254 1772 | 16.102 |686298-93-1 ® 157 3,500 | 322.863
N - GLUCONYL ETHANOLAMINE

4255 1773 | 16.105 |791807-20-0 @ NR 0.000
PHOSPHATE
N - ISOBUTYLDECA - TRANS - 2

4148 1598 | 16.091 |18836-52-7 ® 951 0 0.037
- TRANS - 4 - DIENAMIDE
NITROUS OXIDE 2779 10024-97-2 @ NR 0.000
N - LACTOYL ETHANOLAMINE 4256 1774 | 16.103 |5422-34-4 ® 219 1,660 [ 153.129
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NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
604 26 1.979 | 460 130 7.828 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NR 0.000 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
406 140 | 10.654 | 460 130 7.828 | 205 330 | 40.947 | 475 110 3.588
NA 0.000 | 352 390 | 23.483 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NR 0.000 NR 0.000
NR 0.000 NR 0.000 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
132] 3,620 | 275.495 | 214 1,750 |105.374 | 146 790 | 98.025 | 107 6,930 | 226.027
NA 0.000 NR 0.000 NA 0.000 NA 0.000
153 2,240 1170.472 | 128 5,320 | 320.337 92 2,380 [295.315 | 182 2,030 | 66.210
NR 0.000 NR 0.000 NR 0.000 NA 0.000
540 48 3.653 | 643 27 1.626 |>832 <0.1 0.006 |>1055 <0.1 0.002
NA 0.000 NR 0.000 0 0.000 NA 0.000
117 5,150 1 391.933 | 107 9,050 |544.935 89 2,560 |317.649 | 339 420 | 13.699
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KE
SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl
NEfL [EAE (k)| mnzwer/n
N - LACTOYL ETHANOLAMINE
4257 1775 | 16.104 |782498-03-7 @ NR 0.000
PHOSPHATE
N-P-
BENZENEACETONITRILEMENTHA| 4496 | 2009 | 16.117 [852379-28-3 ® NR 0.000
NECARBOXAMIDE
PARAFFIN WAX 3216 8002-74-2 @ NR 0.000
PHOSPHORIC ACID 2900 15.047*|7664-38-2 @ 285 780 | 71.952
PIPERAZINE 4250 | 1615 | 14.141 (110-85-0 ® NR 0.000
POLYGLYCEROL ESTERS OF
4201 79665-93-3 @ 314 600 | 55.348
FATTY ACIDS
POLYSORBATE 20 2915 9005-64-5 @ 282 790 | 72.875
POLYSORBATE 60 2916 9005-67-8 @ 48[ 49,400 |4,556.985
POLYSORBATE 80 2917 9005-65-6 @ 82 19,800 |1,826.484
POTASSIUM 2 - (1' -
3752 933 16.039 |100743-68-8 ® NR 0.000
ETHOXY)ETHOXYPROPANOATE
POTASSIUM ACETATE 2920 127-08-2 @ NR 0.000
590-00-1;
POTASSIUM SORBATE 2921 @ 176] 2,500 | 230.617
24634-61-5
PROPYL GALLATE 2947 121-79-9 @ NR 0.000
PROPYL PROPANE
4263 1702 [12.272*]1113-13-9 ® NR 0.000
THIOSULFONATE
PROPYLENE GLYCOL 2940 925 57-55-6 @ 115,910,000 | 545,177.805
PROPYLENE GLYCOL ALGINATE | 2941 9005-37-2 @ 432 170 | 15.682
PROPYLENE GLYCOL STEARATE | 2942 926 142-75-6 ® NR 0.000
PROPYLPYRAZINE 3961 763 | 14.142 [18138-03-9 ® NR 0.000
PYRIDINE 2966 14.008*|110-86-1 ® 873 1 0.092
QUININE BISULFATE 2975 549-56-4 @ NR 0.000
6119-47-7;
QUININE HYDROCHLORIDE 2976 14.011 130.89.2 @ 173] 2,550 | 235.229
6119-70-6;
QUININE SULFATE 2977 14.152 ® NR 0.000
804-63-7
REBAUDIOSIDE A 4601 16.113 |58543-16-1 @ 45( 50,000 |4,612.333
REBAUDIOSIDE C 4720 63550-99-2 @ NR 0.000
REBAUDIOSIDE D 95% 4921 63279-13-0 @ NR 0.000
REBAUDIOSIDE E =85% 4936 63279-14-1 @ NR 0.000
REBAUDIOSIDE | 95% 4937 1220616-34-1| @ NR 0.000
REBAUDIOSIDE M 4895 1220616-44-3| @ NR 0.000
REBAUDIOSIDE M 95% 4922 1220616-44-3| @ 501 83 7.656
SACCHARINE, SODIUM SALT 2997 128-44-9 @ NR 0.000
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B Tk A F#T HE

NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
NR 0.000 NR 0.000 NR 0.000 NA 0.000

373 200 | 15.221 ] 490 100 6.021 NR 0.000 | 884 2 0.065
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 551 29,300 |1,764.263 | 231 220 | 27.298 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
NA 0.000 | 963 1 0.048 0 0.000 NA 0.000
NA 0.000 | 106 9,330 [561.794 | 301 94 | 11.664 NA 0.000
NA 0.000 53| 30,400 |1,830.498 0 0.000 NA 0.000
NA 0.000 98| 10,500 [632.244 | 122 1,310 | 162.547 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
NA 0.000 | 773 7 0.421 0 0.000 NA 0.000
NA 0.000 63 22,500 [1,354.810 | 756 0 0.025 NA 0.000
NA 0.000 | 911 1 0.060 [>832 <0.1 0.006 NA 0.000
NA 0.000 NR 0.000 NR 0.000 NA 0.000
NA 0.000 116,850,000 |412,464.248 12,860,000 |354,873.933 112,200,000 |397,912.590
NA 0.000 | 715 12 0.723 0 0.000 NA 0.000
NA 0.000 NR 0.000 NR 0.000 NA 0.000

816 3 0.228 NR 0.000 NR 0.000 NA 0.000
NA 0.000 | 638 28 1.686 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000

141 3,050 [ 232.116 | 344 410 | 24.688 NR 0.000 NR 0.000
NR 0.000 | 911 1 0.060 NR 0.000 NA 0.000

160] 2,010 |152.968 | 120f 6,590 | 396.809 | 103 1,800 | 223.347 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 | 274 880 | 52.988 NA 0.000 NA 0.000
NA 0.000 | 110] 8,120 |488.936 0 0.000 NA 0.000
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SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl KE

JEfL | R (k) | e
S-ALLYL - L - CYSTEINE 4322 | 1710 | 17.036 [21593-77-1 | @ NR 0.000
S-ALLYL-L-CYSTEINE
SULFOXIDE 4883 556-27-4 ® NR 0.000
SODIUM 2 - (4 -
METHOXYPHENOXY)PROPANOA | 3773 | 1029 | 16.041 [150436-68-3 | ® | 550 55| 5.074
TE
SODIUM 3 -
VERCAPTOOXOPROPIONATE 3901 | 563 10255-67-1 | ® NR 0.000
SODIUM 3 - METHOXY - 4 - 24276-84-4;
HYDROXYCINNAMATE et | 20ie 1135-24-6 @ NR 0.000
SODIUM ACETATE 3024 127-09-3 @ | 38| 63,700 |5,876.113
SODIUM BENZOATE 3025 532-32-1 @ | 207 1,820 |167.889
SODIUM CITRATE 3026 68-04-2 @ | 97| 14,000 |1,291.453
SODIUM DIACETATE 3900 16.073 |126-96-5 @ 6( 991,000 [91,416.448
SODIUM GLUCONATE 4934 527-07-1 @ NR 0.000
SODIUM HEXAMETAPHOSPHATE | 3027 10124-56-8 | @ NR 0.000
SODIUM LAURYL SULFATE 4437 151-21-3 ® NR 0.000
SORBITAN MONOSTEARATE 3028 1338-41-6 @ | 757 7| 0.646
STEVIOSIDE 4763 57817-89-7 | @ | 105| 10,600 |977.815
SUCCINIC ACID 4719 08.024 [110-15-6 @ | 106| 10,500 |968.590
SUCROSE MONOPALMITATE 4713 26446-38-8 | @ | 750 8| 0738
SUCROSE OCTAACETATE 3038 16.081 [126-14-7 @ | 571 47| 4.336
SULFUR DIOXIDE 3039 7446-09-5 @ NR 0.000
TANNIC ACID 3042 16.08 | L0 @ | 123| 6,330 [583.921

72401-53-7
TARTARICACID (D -,L-,DL -, 133-37°9:
MESO -) 3044 | 621 |08.018 [87-69-4; @ | 279 800 | 73.797
147-73-9

TAURINE 3813 | 1435 | 16.059 [107-35-7 @ | 466 120 | 11.070
THAUMATIN 3732 53850-34-3 | @ | 334 510 | 47.046
THAUMATIN B - RECOMBINANT | 3814 53850-34-3 | @ NR 0.000
THEOBROMINE 3591 16.032 [83-67-0 @ NR 0.000
THIAMINE HYDROCHLORIDE 3322 | 1030 | 16.027 [67-03-8 @ | 140 4,630 |427.102
TOMATO LYCOPENE 4110 502-65-8 @ NR 0.000
TREHALOSE, DIHYDRATE 4600 6138-23-4 @ | 248 1,160 |107.006
TRICALCIUM PHOSPHATE 3081 7758-87-4 @ | 47| 49,600 |4575.435
TRIETHYLAMINE 4246 | 1611 |11.023 [121-44-8 ® NR 0.000
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FR Rk AV ERVT fE

NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
391 170 | 12.938 | 568 53 3.191 | 313 81| 10.051 | 517 85 2.772
NA 0.000 NR 0.000 NA 0.000 NA 0.000
304 380 | 28.919 | 545 66 3.974 NR 0.000 | 161 2,740 | 89.367
NA 0.000 NR 0.000 NR 0.000 NA 0.000

NA 0.000 [>1085 <0.1 0.003 NA 0.000 NA 0.000

NA 0.000 | 128 5,320 | 320.337 15[ 39,800 |4,938.455 NR 0.000

NA 0.000 | 123 6,500 [391.389 | 313 81 ] 10.051 NA 0.000

NA 0.000 78| 14,600 |879.121 28| 16,100 |1,997.717 NA 0.000

21 498,000 |37,899.543 28] 60,700 |3,654.975 NR 0.000 NR 0.000
NA 0.000 NR 0.000 0 0.000 NA 0.000

NA 0.000 NR 0.000 0 0.000 NR 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 | 821 4 0.241 0 0.000 NA 0.000

NA 0.000 | 334 450 | 27.096 NA 0.000 NA 0.000
11{130,000 |9,893.455 48| 34,700 [2,089.417 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
422 100 7.610 | 531 75 4.516 NR 0.000 NR 0.000
NA 0.000 | 643 27 1.626 0 0.000 NA 0.000
114 5,390 1410.198 88| 11,800 [710.522 NR 0.000 NR 0.000
26| 54,600 |4,155.251 73] 16,400 | 987.506 56 6,260 | 776.752 NA 0.000
164 1,930 | 146.880 | 296 670 | 40.343 NR 0.000 97 8,050 [ 262.557
NA 0.000 | 584 48 2.890 0 0.000 NA 0.000

NA 0.000 [1051 0 0.006 NA 0.000 NA 0.000

NR 0.000 NR 0.000 NR 0.000 NA 0.000

821 11,500 [875.190 801 14,000 |842.993 54 6,370 | 790.401 32| 51,800 |[1,689.498
NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 {1017 0 0.018 NA 0.000 NA 0.000

NA 0.000 | 115 7,790 | 469.065 94 2,160 | 268.017 NR 0.000
551 43 3.272 11031 0 0.012 NR 0.000 |>1055 <0.1 0.002
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SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl KE

JEfT | B RE (kg) | e
TRILOBATIN 4674 2171 | 16.112 |14192-90-9 ®@ NR 0.000
TRIMETHYLAMINE OXIDE 4245 | 1614 | 11.02511184-78-7 ® NR 0.000
TRIPROPYLAMINE 4247 1612 | 11.026 [102-69-2 ® NR 0.000
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NEAL | 62 2 (kg) | moewe e | NBAL [ (EFRE (kg) | mrzwee | NEAL | ERAE (kg)| mzwenm [ BAL | EAE (kg) [ razuevm
NR 0.000 NR 0.000 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NA 0.000
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As dietary habits evolve, the demand for
foods and beverages with lower sugar, fat
or salt content increases.

Often, there are taste challenges that
come along with “better-for-you” products.
There are flavouring ingredients with
characteristics that can help improve the
consumer’s experience of these products.
They are called “Flavourings with Modifying
Properties” (FMPs) and they help to make
healthier products taste great. They form
an integral part of the food ingredient
group known as flavourings.

Flavour comprises the entire range of
sensations that we perceive when we eat
food or drink beverages including taste,
smell, and any physical traits we perceive
in our mouth, such as “heat” (for example,
cinnamon) or “cold” (for example,
peppermint).

In fact, flavourings can be found naturally
occurring in all foods; they are one of the
main reasons why we enjoy eating.

February 2022

EFFA Foct Sheet on Flovourings
with Modifying Properties (FMFy)

The majority of flavouring materials used
in a compounded flavouring (i.e. flavouring
formulation) impart the overall desired
flavour perception by providing a
particular taste and/or aroma. Some FMPs
have little or no characteristic flavour of
their own, but they may be used to help
balance the overall flavour profile of the
foods to which they are added.

In the European Union (EU), the use of
flavourings is covered by the European
Flavouring Regulation (EC) No 1334/2008.
Article 2 defines the scope of the
Regulation.  Substances which  have
exclusively a sweet, sour or salty taste are
excluded from the flavouring definition.

Therefore, it first has to be demonstrated if
a substance really has flavouring
properties and is not an ingredient with
only sweet, sour or salty taste properties.

Meosuring The Flavouring Effect

The industry uses sensory evaluation to determine the

The EU Commission issued a Commission
Guidance’ that provides criteria to classify
a substance as an FMP and which states
that the legal status of the ingredient
depends on its intended functional effect
in the final food.

In our EFFA Guidance document® we have
indicated that the intended effect has to be
proven by measured effect. In other words,
it is the determined “functional or
technological effect” in the final food, rather
than the intended effect, that determines
how it will be regulated.

The final labelling reflects the legal status
of the ingredient under consideration, i.e.,
flavouring  or  non-flavouring  food
ingredient (e.g an additive). The next
section provides further explanations on
the sensory testing.

1 EU Commission Guidance notes on the classification of a
flavouring substance with modifying properties and a flavour
enhancer. Available at http://effa.eu/library/guidance-documents

2 EFFA Guidance on Flavourings with Modifying Properties (FMPs).
Available at http://effa.eu/library/guidance-documents

To label an ingredient as a flavouring in food, taste impressions

technological effect i.e., whether an ingredient is a flavouring or a
non-flavouring food

ingredient (e.g., sweetener). To help
distinguish between the two, the industry has developed well-
defined procedures to determine the effect in the food or
beverage.

TEST 1

The first test should demonstrate that the ingredient which is
subject to testing (i.e., the potential FMP) does not have inherent
sweetness under the conditions of intended use (for further details
please refer to the FEMA Guidance Document on Sensory Testing)®.
A control sample (without the potential FMP) containing sucrose at
its recognition threshold concentration is compared with a test

sample containing the potential FMP.
> Test Sample

Control Sample
Recognition threshold
concentration of sucrose, without the
potential FMP added

containing the potential FMP

The test should demonstrate that the sweetness of the potential
FMP alone (at the intended use level) is less than that of the
recognition threshold concentration of sucrose (or other relevant
substance) in the sample matrix evaluated. If that is not the case, it
is not an FMP and there is no need for a second test.

3 Attachment X - Annex |1l of the EFFA Guidance Document on FMPs- Harman et al. 2013 Available at
http://effa.eu/library/guidance-documents

have to go beyond simply sweet, salty or sour. Companies use
sensory data from two tests to ensure that the ingredient intended
to be used as an FMP, meets the flavouring definitions. Here is an
example of how they work to distinguish flavouring effect from
sweetening effect:

TEST 2

If the first test is passed, then the second test is used to check the
impact of the flavouring on the sensory profile of the food product,
e.g. a dairy-based or water-based drink, under the conditions of
intended use.

Overall Flavour
10

Milky 8 Vanillic
Creamy Cocoa /
Chocolate
Cooked Caramelic
Sweetness
- Control

- With flavour SOLUTION



less astringent / sour

green

fruity
more
sweet

bitter

juicy
ripe

The increased perception of sweetness is by far the primary
effect. Thus, the result of the sensory testing does not support
that the ingredient is used as flavouring.

less astringent / sour

greener
fruity
more
sweet
less bitter
more juicy

less ripe

Multiple attributes have been modified through use of the
ingredient, in addition to increasing the perception of sweetness.
This confirms its intended use as a flavouring.

Important to note: In order to be considered an FMP, i.e. a flavouring, the ingredient has to pass both tests.

Flavouring or Non-Flavouring
Food Ingredient?

Neohesperidine DC (NHDC) is an example
of a material that fits into different labelling
scenarios based on its function in food and
beverages. As a typical multifunctional
material, NHDC can be classified as
flavouring or as non-flavouring food
ingredient (e.g., a sweetener) according to
its determined functional or technological

Let's illustrate this: at high concentrations,
NHDC imparts sweetness. At lower
concentrations NHDC is able to increase
specific characteristics of the final food/
beverage, such as the perceived fruitiness
or jammy characteristic. At the same time
NHDC reduces the perceived bitterness of
the food/beverage.

The perceived change induced by NHDC in
the overall taste profile of the final food/
beverage is based on the modification of
the unique flavour profile characteristics
and does not result in a sweetness
modification as the primary effect. Thus,
only when the effect achieved in the food
is a flavour modification, NHDC can be

effect in the final food.

classified and labelled as flavouring.
Sensory data ensure the intended use as
flavouring and are crucial in determining
the dose for the intended application.

An FMP can be labelled as a flavouring only if it is used consistently within the established conditions

of intended use as a flavouring in the food product, confirmed by sensory testing as needed.

Jensory Testing Responsibilities

Each flavour company is responsible for providing the
recommended dosage of the compounded flavouring to be added
to the food or drink product of interest based on sensory testing.

This means that the flavour company is responsible for performing
tests on any FMP that they will supply to the food company to
assure that there is support for the conclusion of “regulatory
authority to use” (i.e. to ensure the proper use as flavouring). If the
food company decides to change the recommended FMP dosage,
or combine an FMP “X” with other FMPs, or use it in a different
application/food category, the flavour company sensory tests of
the FMP “X" are not valid anymore, and the food company is
responsible for the sensory testing to ensure the proper use as
flavouring.

European Flavour Association (EFFA)
* Avenue des Arts, 6
1210 Brussels (Belgium)

For more information, please consult your
flavour partners or visit www.effa.eu

effa

This document is based on the International Organization of the Flavor Industry (IOFI) Fact Sheet on Flavorings with Modifying Properties. EFFA is committed to
assisting its members to assure an adequate supply of safe flavourings and has developed this document as a resource. EFFA is not responsible for either the use
or non-use of this document, or any actions or failure to act by anyone using this document. It is each member company’s responsibility to verify the information

in this document before acting on it, and to comply with all relevant laws and regulations.
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ATTACHMENT X

EFFA Guidance on Flavourings
with Modifying Properties (FMPs)

Preliminary remarks

The European Commission issued its “Guidance nates on the classification of a flavouring substance with modifying properties
and a flavour enhancer”, hereinafter referred to as the “Commission Guidance Note"" [Attachment IX] on 27 May 2014.

This Commission Guidance Note aims at providing food business operators and competent authorities with criteria in order
to distinguish between the use of a chemically defined substance as a flavour enhancer or as a flavouring substance with
modifying properties. Such criteria shall help the applicants of new chemically defined substances to classify them in order
to apply for authorisations within the correct legal framework.

The Commission Guidance Note as well as the EFFA document FL/12/44C [Annex I°] submitted by EFFA in the course of the
editorial discussions at EU-level relate to chemically defined substances in the context of their notification. However, it
appears that food operators increasingly raise specific questions relating to the correct use and the appropriate labelling of
flavourings with modifying properties in general.

The objective of this document is to provide supplemental guidance to the flavouring industry and to the food industry on
how to establish the appropriate use of flavourings with modifying properties.

Supplemental guiding elements

One of the key conclusions of the Commission Guidance Note is that the intended functional effect in the final food determines
the legal status of the substance under consideration and hence how it will be classified, either as flavour enhancer or as
flavouring substance with modifying properties.

EFFA is however of the opinion that it is the determined “functional / technological effect” in the final food at the intended
use level rather than the intended effect that determines under which regulation the ingredient will fall and how it needs to
be classified and / or notified.

It is EFFA's understanding that this principle applies to flavourings as a whole and to all flavouring categories as defined by
Article 3(2)(a)(i) of the Flavouring Regulation (EC) No 1334/2008 and mixtures thereof. In fact, it is the determined functional
effect at the intended use level in the final food that determines the legal status of a given flavouring material or a combination
of flavouring materials.

This is moreover important for those products that have a combination of FMPs, combination of which may be assembled by
the design of the flavouring, i.e. by the flavouring industry or by the food industry who wishes to combine multiple flavourings.

Definitions and Terminology

The following summary provides an overview of the most relevant definitions and terms used in this document.
Flavourings (as defined according to Article 3(2) of Regulation (EC) No 1334/2008 on flavourings):

e Products not intended to be consumed as such, which are added to food in order to impart or madify odour and / or taste;

e Made or consisting of the following categories: flavouring substances, flavouring preparations, thermal process flavourings,
smoke flavourings, flavour precursors or other flavourings or mixtures thereof.

L pttachment IX: Commission Guidance notes on the classification of a flavouring substance with modifying properties and a flavour enhancer 27-5-2014

? Annex I: EFFA FL/12/44C Recognition and FMP vs Flavour Enhancer
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Substances with exclusively sweet, sour or salty taste are excluded from the scope of the Regulation according to Article
2(2)(a) of 1334/2008/EC.

The regulation does not explicitly state that the corresponding flavouring category itself should have flavour; therefore, a
flavouring category could be tasteless or odourless. In conclusion, the definition of flavouring covers all flavouring categories
mentioned in the definition which are added to food to impart or modify odour and / or taste.

The term “flavouring with modifying properties” has not been defined in the regulation but can be interpreted to mean those
flavouring categories which madify odour and / or taste of the food.

Food additive (as defined according to Article 3(2) of Regulation (EC) No 1333/2008):

e "any substance" not normally consumed as a food in itself and not normally used as a characteristic ingredient of food,
whether or not it has nutritive value, the intentional addition of which to food for a technological purpose in the manufac-
ture, processing, preparation, treatment, packaging, transport or storage of such food results, or may be reasonably ex-
pected to result, in it or its by-products becoming directly or indirectly a component of such foods".

e Furthermore according to Recital (5) of Regulation (EC) No 1333/2008, “food additives are substances that are not
normally consumed as food itself but are added to food intentionally for a technological purpose described in this
Regulation”.

Flavour enhancer (as laid down in point 14 of Annex | of Regulation (EC) No 1333/2008 on food additives):
e “Flavour enhancers” are substances which enhance the existing taste and / or odour of a foodstuff.

For the purpose of this document the waord “enhance” is a synonym for the words “intensify, increase, strengthen, amplify”.

Determination of the functional effects

Akey aspect in the determination of the functional / technological effect is how the difference between the reference sample
(without the material under sensorial evaluation®) and the test sample (with the material under sensorial evaluation at the
intended use level) is established by a trained expert panel.

It should be underlined that the result of the sensory testing should be established for at least one representative example
of the main food matrices / food categories according to the intended use of the material. This could include the establish-
ment of levels above which the material under evaluation has no longer the functional effect of a flavouring with modifying
properties. It should be accepted, that these levels equally apply to all subcategories under the main food category.

If various flavour characteristics are modified (i.e. the modification/change in perception, be it increase or decrease) and
where no flavour characteristic is perceived by a trained expert panel as being significantly more intense relative to the
others, the material under sensorial investigation would be classified as a flavouring with modifying properties (for graphic
explanation see Annex I?).

In order to determine the functional effects of the material under sensorial evaluation its sensory effects should be estab-
lished using internationally recognized sensory protocols primarily ISO 3972 and 13299, but also ASTM methods such as
E 1909-11 and E 2164-08 or the FEMA guidance for sensory testing [see Annex III4].

The data analysis of the obtained results shall be established by scientifically accepted statistical methods such as Student's
t test or ANOVA analysis (Analysis of Variance).

Two sensory tests should be applied:

1. Inorder to determine whether the material is in the scope of the Flavouring Regulation (EC) No 1334/2008 or not it has
to be established that the material does not have exclusively a sweet, sour or salty taste*.

2. Test the materials or mixture of materials in the desired food matrix/food category. Prior to this sensory analysis the rel-
evant sensory attributes shall be established by the test director. The sensory profile with and without shall be established
by recognized statistical methods and the obtained differences plotted in a graph. Annex II° gives a brief overview of how
sensary protocols are applied.

% The "material under sensorial evaluation” can be one of the categories of flavourings as defined by Art.icle 3 (2) of the Flavouring Regulation (EC) No 1334/2008 or mixtures
thereof.

* Annex III: This attachment has not been included in this printed version. You can find it here: http.//www.effa.eu/en/publications/guidance-documents

% Annex II: Sensory Profiling



Subsequently the sensory profile shall be studied to ensure that the overall modification induced by the tested material, in
case an increase in sweetness, saltiness or acidity (sourness) occurs, is in balance and the eventual sweetness/saltiness
madification is not the primary effect. For general explanation please see attachment 2 EFFA presentation FMP vs FE.

Maximum advised use levels

The maximum advised use level as provided by the Flavour producer is based on the above sensory data set and is the thresh-
old use level which should not be exceeded in order to ensure flavour functionality of the flavouring. If the flavouring is used
in combination with anather flavouring which may have modifying properties, then this advised use level is no longer applicable
and new sensory data shall be established for the combined flavouring.

Where applicable, the maximum advised use level will also consider any restrictions of use in food/food categories as estab-
lished on the EU Union List of Flavouring Substances for certain flavouring substances®.

DISCLAIMER

The present document has been produced by EFFA solely with the aim of providing informal guidance. It should be read
in conjunction with the relevant legislation, being understood that only European Union legislation published in paper
editions of the Official Journal of the European Union is deemed authentic. The guidance given by EFFA should not be
used as a substitute for legal advice and should not be considered as an authoritative interpretation of the law, as
only the European courts have the power to interpret statutory provisions.

Everyone should be aware of and fulfill all their obligations under applicable national and European laws and regulations.
The guidance given by EFFA does not relieve members or any other persons of their obligations” under those laws and
regulations and members and any other persons should always satisfy themselves in any particular instance that the
guidance provided by EFFA can be properly followed.

EFFA Secretariat — 4 March 2015

8 EU Union List of Flavouring Substances as adopted by Commission Implementing Regulation (EU) No 872/2012.

7 All flavourings - either produced from source materials qualified as food or as non-food - have to comply with the general food law (Regulation (EC) No 178/2002).
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Sensory Testing for Flavorings with Modifying Properties
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FEMA Science Committee develops Guidance for the Sensory Testing of Flavorings with Modifying
Properties within the FEMA GRAS Program.

Flavorings with modifying properties (FMPs) are a type of flavouring widely used by the flavor industry to modify the flavor
profile of a flavoring and the food to which it is added. In the last few years, the development of new FMPs has increased to
help address consumer desire for healthy food alternatives, including reductions in sugar and salt, without compromising
flavor, FMPs may not necessarily have or impart a specific characteristic flavor of their own but can modify the flavor profile
by altering flavor attributes such as intensifying specific flavor characteristics (e.g., perceived fruitiness), reducing specific
flavor characteristics, masking of off-notes or bitterness, or changing the time onset and duration of the perception of specific
aspects of the flavor profile.

In the United States, the Expert Panel of the Flavor and Extract Manufacturers Association of the United States (FEMA)
evaluates new flavor ingredients, including FMPs, to determine if they can be considered “generally recognized as safe”
(GRAS) for their intended use as flavor ingredients under autharity provided by the 1958 Food Additives Amendment to the
Federal Food, Drug, and Cosmetic Act (Hallagan and Hall, 1895, 2009). The Expert Panel evaluates substances only for
their use as flavor ingredients in human food; it does not evaluate substances for other uses in food (e.g., sweetening) or for
uses in products other than human food {e.g., tobacco), Therefore, as part of their evaluation, to assure that the flavor
ingredient is an appropriate candidate for consideration as FEMA GRAS, the Expert Panel a) considers if the new flavor
ingredient is functioning to impart or modify flavor in the finished food product’ under conditions of intended use and b)
assesses the effect of the flavor ingredient in the finished food product under conditicns of intended use.

To complete their evaluation, the FEMA Expert Panel requires sensory data to be submitted as part of the FEMA GRAS
application process for FMPs. In a publication in Food Technology (Marnett et al., 2013) the FEMA Expert Panel requested
that the flavor industry outline best practices for conducting sensory testing for FMPs to provide data for both items a) and
b) abowe,

FEMA's Science Committee Sensory Data Task Force, composed of sensory scientists and regulatery experts from FEMA
member companies, was formed to respond to the request and deweloped the document, “Guidance for the Sensory Testing
of Flaworings with Modifying Properties within the FEMA GRAS Program,” which follows this article.

To provide guidance on whether the substance functions to impart or modify in the finished food product under conditions of
intended use [item (a abowe], the FEMA Sensory Data Task Force deweloped “Test 1.” Test 1 is used to demonstrate that
the substance does not hawe inherent sweetness or saltiness under conditions ofintended use as an FMP in the finished
food product. This test is focused on sweetness and saltiness as the Codex definition’ of flavoring precludes "exclusively
sweet or salty taste” in the finished food product from the definition of flavor?. Additionally, in the United States, if the
candidate were exclusively sweet under conditions ofits intended use in the finished food, it would not be performing the
technical effect of flavor and would require separate regulatory authority to use for that technical effect?.

Test 1 recommends a two-alternative forced cheice test (ASTM Designation £E2164-08: Standard Test Method for Directional
Difference Test) to show that the sweetness or saltiness ofthe FMP alone and at the maximum use level is less than that of
the recognition threshold concentration of sucrose or sodium chloride in the sample matrix evaluated, The guidance provides
a recognition threshold concentration of 1.5% for sucrose in a water base, and 0.25% for sodium chloride in a water base?.
As these threshoids are only applicable in a water base, the option is provided for the FEMA GRAS applicant to develop a
threshold in ancther food matrix (i.e., meat products).



To provide guidance on the assessment of the effect of the FMP cn the relevant attributes in the finished food product under
conditions of intended use [item b) abowe], the task force developed “Test 2.” Test 2 recommends a Two-Alternative Forced
Choice (2-AFC, also known as Directional Difference Test, Paired Comparison Test}, one test conducted for each attribute

of interest or scaling methods, such as Descriptive Analysis {e.g., Quantitative Descriptive Analysis, Sensory Spectrum
Method).

Test 1 and Test 2 provide methodologies te conclusively determine a substance is not “exclusively sweet or salty” under its
conditions of intended use as a flavoring, and thus meets the definition of flavering as established by Codex Alimentarius
Guidelines for the Use of Flavourings (CAC/GL 66-2008)".

The Sensory Data Task Force evaluated standard food matrices that may be applicable to multiple food categories listed
within the FEMA GRAS publications and in the U.S. Code of Federal Regulations (21 CFR 170.3(n)). This work is
provided in Appendix A. Further guidance on assessing use levels of FMP's in chewing gum is provided in Appendix B.



Christie L. Harman, Corresponding Author, is associated with the Flavor and Extract Manufacturers Association, 1101 17th
Street., NW, Suite 700, Washington, D.C. 20036 (charman@femaftavor.org). John B. Hallagan is Legal Advisor to the
FEMA Expert Panel.

NOTES

' The Codex Alimentarius Guidelines for the Use of Flavourings (CAC/GL 66-2008) defines flavorings as “preducts that
are added to food tc impart, modify, or enhance the flavour of food with the exception of flavour enhancers considered as
food additives under the Codex Class Names and the International Numbering System for Food Additives - CAC/GL 36-
1988, Flavourings do not include substances that have an exclusively sweet, sour, or salty taste (e.g., sugar, vinegar, and
table salt). Flavourings may consist of flavouring substances, natural flavouring complexes, thermal process flavourings,
or smoke flavourings and mixtures of them and may contain non-flavouring food ingredients within defined conditions
such as carriers, solvents, etc. Flavourings are not intended to be consumed as such.”

2 Sour taste is also included but a recagnition threshold for sour taste is not included in the Guidance.

3 Technical effect refers to the function of a food ingredient in food. Technical effect FO5, flavors and flavor modifiers,
refers to substances that impart, supplement, intensify, or modify the faste and/or aroma of a food. This category excludes
[technical effect] of sweeteners {National Academy of Sciences, 1989),

4 These recognition thresholds were derived from a literature search of articles citing thresholds for taste sensations
related to sweetness and saltiness. The FEMA Sensory Data Task Force filtered the literature by: 1) requiring articles
citing “recognition thresholds,” not “detection thresholds,” with the reasoning that the sensation needs to be recognized as
sweet or salty and 2) sample size of greater than or equal to 20 subjects/observations.

5To be determined by FEMA GRAS applicant.
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Guidance for the Sensory Testing of Flavorings with Modifying Properties within the FEMA GRAS Program

Test 1
Inherent Sweetness or Saltiness of FMPs under Conditions of Intended Use

1.1 Objective
This test can be used to demonstrate that the FMP does not have inherent sweethess or saltiness under the conditions of
intended use.

1.2 Test Description
Test 1: Is the sweetness or saltiness of the FMP alone (at maximum use level} less than that of the recognition threshold
concentration of sucrose or sodium chloride (NaCl) (or other relevant substance) in the sample matrix evaluated?

o Where the FMP is intended to change specific attributes or the balance of attributes

o Where the recognition threshold concentration is 1.5% sucrose or 0.25% NaCl (or other relevant substance) in a
water base, or the recognition threshold concentration sucrose, NaCl, or other relevant substance in an
alternative sample matrix {see section 1.4.2 Recognition Threshold Concentration).

Note: The FEMA GRAS applicant can select an alternative relevant substance to sucrose or NaCl or an alternate
sample matrix for recognifion threshold concentrations; see section 1.4 Method Details, below.

This test may be appropriate if the FMP is intended to modify sweetness, sourness, saltiness, or bitterness; or if the
FMP is inherently sweet or salty, regardless of whether the FMP is intended to modify sweetness or saltiness. For
example, this test would be appropriate to show that an FMP which is intended to mask bitterness is not inherently
sweet.

In this test, 2 Test Sample containing the FMP, which does not contain the ingredient or attribute which it modifies, is
compared to a Control Sample which contains the recognition threshold concentration of sucrose or NaCl (or other
substance), but which dees not contain the FMP. The test(s) should demonstrate that the Test Sample has significantly
less sweelness or salliness than the Centrol Sample. For further details, see section 1.4 Method Details, below.

1.2 Recommended Method and Standard Methodology

The recommended methed is:
o 2-Alternative Forced Cholice (2-AFC, also known as Directicnal Difference Test, Paired Comparison Test)

Standard methodology recommendations include:

o ASTM Designation E2164-08: Standard Test Method for Directional Difference Test
1.4 Method Details

1.41 Sample Matrix

The simplest sample mattix is a water base. Additional or alternative relevant sample matrices {(see Appendix A) are
recommended if the anticipated maximum use level of the FMP in those categories exceeds that determined in water, or
if 2 water base is not relevant.

For example;

o In a water base for an FMP displaying sweetness modification, a 2-AFC test compares the Test Sample of the
FMP alone (i.e., without added sucrose) versus the Control Sample containing 1.5% sucrose.

o In a water base for an FMP displaying saltiness modification, a 2-AFC test compares the Test Sample of the FMP
alone (i.e., without added NaCl} versus the Control Sample containing 0.25% NaCl.

If the FEMA GRAS applicant wishes to apply for a maximum use level higher than that determined in a water base, or use
a sample matrix other than a water base, then the FEMA GRAS applicant must also determine the recognition threshold
concentration of sucrose or NaCl in the chosen matrix, and use that determined threshold conceniration for the Control
Sample. In the case where the FEMA GRAS applicant chooses to use a sample matrix other than a water base, itis
acceptable to use 1.5% sucrose or 0.25% NaCl as the threshold level in the chosen matrix as opposed to determining the
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threshold concentration of sucrose or NaCl in the chosen matrix. Flease see section 1.4.2 Recognition Threshold
Concentration, below.

For example:
In a fat based matrix for an FMP displaying sweetness modification, a 2-AFC test compares the Test Sample
of the FMP alone {i.e., without added sucrose} versus the Control Sample containing the recognition threshold
of sucrose in a fat based matrix, as defermined by the FEMA GRAS applicant.

Please see sections 1.4.3 Control Sample and 1.4.4 Test Sample, below, for further details,
1.4.2 Recognition Threshold Concentration

The recognition threshold concentrations of sucrose and NaCl in a water base have been determined by FEMA to be
1.5% sucrose and 0.25% sodium chloride, respectively.

Should the FEMA GRAS applicant wish to use alternative ingredient(s) to sucrose or NaCl in a water base, or to use an
alternative matrix (e.g., simple matrix such as fat/oil based, alcohol based, or 2 more complex product matrix as listed in
Appendix A), the FEMA GRAS applicant may need to make their own determination of the recognition threshold
concentration of sucrose, NaCl, or other alternative ingredient{s) relevant to the FMP in question, for each desired
alternative sample matrix.

For example:

o A FEMA GRAS applicant who wishes to evaluate an FMP in a2 water base versus a recognition threshold
concentration of aspartame in a water base should determine the recognition threshold of aspartame in that
water base.

o A FEMA GRAS applicant who wishes to evaluate an FMP in a fat based matrix should determine the
recognition threshold of sucrose in that fat based matrix.

Itis recommended to follow one of the suggested standard methodology documents for determining recognition
thresholds. Note: FEMA GRAS applicant is recommended to use 3-AFC methodology to determine recognition threshold
within the following standard methodologies:

o ASTM Designation E679: Standard Practice for Determination of Odor and Taste Thresholds By a Forced-
Choice Ascending Concenlration Series Method of Limits

o ASTM Designation E1432. Standard Practice for Defining and Calcufating Individual and Group Sensory
Thresholds from Forced-Choice Data Sets of Intermediate Size

o INTERNATIONAL STANDARD IS0 13301: Sensory Analysis Methodology: General guidance for measuring
odour, flavour and taste detection thresholds by a three-alternative forced-choice (3-AFC) procedure

Important Note: The recognition threshold determined by the FEMA GRAS applicant may be adjusted by adding one
standard error unit to the actual concentration determined. The FEMA GRAS applicant calculates standard error from
their study, and uses the determined concentration plus one standard error unit as the concentration of sucrose, NaCl, or
alternative ingredient in the Control Sample,

For example:

o A FEMA GRAS applicant determines the recognition threshold concentration of sucrose in a fat-based matrix
to be 2.0%. The standard error in the experiment is calculated to be 0.25%. Thus the concentration of
sucrose in the fat-based matrix should be 2,0% + 0.25% = 2.25%.

1.4.3 Control Sample

The Control Sample contains a recognition threshold concentration of sucrose, NaCl, or alternative ingredient(s) without
the FMP added. In the cases of using sample matrices other than a water base, or the use of ingredient(s) other than
sucrose or NaCl in a water base or other sample matrix, the FEMA GRAS applicant should conduct testing to determine
the recognition threshold concentration. In the case where the FEMA GRAS applicant chooses to use a sample matrix
other than a water base, it is acceptable to use 1.5% sucrose or 0.25% NaCl as the threshold level in the chosen matrix
as opposed to determining the threshold concentration of sucrose or NaCl in the chosen matrix.
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For example:

o 1.5% sucrose in a water base without the FMP added.

0.25% NaCl in a water base without the FMP added.

o A recognition threshold concentration of an aiternative ingredient (plus one standard error unit) in a water
base without the FMP added, as determined by the FEMA GRAS applicant.

o A recognition threshold concentration of sucrose {plus one standard error unit) in a sample matrix without the
FMP added.

o A recognition threshold concentration of NaCl (plus one standard error unit) in a sample matrix without the
FMP added.

o]

14.4 Test Sample
The Test Sample contains the FMP alone, without the ingredient it is intended to modify. For example:

o For an FMP displaying sweetness modification, the test sample contains the FMP alone in a water base
without added sweetener.

o For an FMP displaying saltiness maodification, the test sample contains the FMP alone in a water base without
added NaCl.

o For an FMP displaying fructose modification, the test sample contains the FMP alone in a sample matrix
without added fructose.

o Foran FMP displaying saltiness modification, the test sample is the FMP alone in a sample matrix without
ingredients that could be modified by the FMP in question.

o For an FMP displaying bitterness modification, the test sample is the FMP alone in a water base without
ingredients that could be modified by the FMP in question.

The concentration of the FMP in the Test Sample should support the conditions of intended use. Note that the use leve!
determined from a sample evaluated in a water base can be applied to all product categaries. Should the FEMA GRAS
applicant wish to request a maximum use level higher than that determined in a water sample, or wish to test in an
alternative sample matrix, they may do so by conducting their testing in alternative sample matrices. Please see section
1.4.1 Sample Matrix, above.

1.4.5 Atiribute Tested
The attribute evaluated in the 2-AFC fest should be directly related to the intended effect andfor inherent taste quality of
the FMP.

o For FMP’s displaying sweetness modification, the test sample should be compared to a sweet Control
Sample and tested for sweeiness.

o For FMP's displaying saltiness modification, the test sample should be compared to a salty Control Sample
and tested for saltiness.

o For FMP's displaying sourness modification, the test sample should be compared to a sweet Control Sample
and tested for sweeiness.

o FMPs not displaying sweet or salt modification {i.e., bitterness maskers or sourness maskers), but which are

inherently sweet or salty, should be compared to a sweet or salty Control Sample and tested for sweetness
ot saltiness (respectively).

Consider specifying maximum intensity over a specific period of time if the FMP changes temporal profile of sweetness or
saltiness.

Consider the use of nose clips where aroma may interfere with the evaluation of sweetness or saitiness.
1.4.6 Subjects

It is recommended to complete testing with at least 30 responses. The minimum number of subjects is 10, each
completing three replicates of the 2-AFC test.

Updated January 2022 3



The FEMA GRAS applicant is free to choose naive, screened, or trained panelists.
Conslider screening panelists for anosmia and ageusia.

1.4.7 Data Analysis
The FEMA GRAS applicant is required to demonstrate that the attribute intensity of the Test Sample is significantly less
intense than that of the Control Sample.

it is recommended to use the binomial distribution to determine significance in the 2-AFC test with no replicates. Should
the FEMA GRAS applicant complets testing with two or more replicates, the FEMA GRAS applicant must use an analysis,
such as the beta-binomial, to account for replicates.

The alpha value will be set at 5%. The test should be a two-sided alternative.

1.4.8 Reporting

Reporting of results should include the number of panelists, replicates, frequency of responses, and either calculated p-
value (two-sided alternative)} demonstrating that p<0.05, or the minimum number of selected responses required for
significance at ¢=0.05 (two-sided alternative), demonstrating the number of responses selecting the Control Sample as
more intense exceeds this minimum.

15 Sample Test and Resulits
1.5.1 Example 1

This example demonstrates a 2-AFC test for sweetness in water. An FMP was evaluated in a 2-AFC fest for sweetness.

Control Sample: 1.5% sucrose in water

Test Sample: 10 ppm FMP in water

Thirty subjects completed a 2-AFC test for sweetness. Twenty-five responses indicated the Control Sample was sweeter.
Five responses indicated the Test Sample was sweeter. Using a binomial distribution, the minimum number of responses
required for significance at a=0.05 is 21 (two-sided alternative). Therefore, the Control Sample is significantly sweeter
than the Test Sample (p<0.05).

This resuff would suggest a 10 pprn maximum use level in water, which can be applied to any calegories desired by the
FEMA GRAS applicant.

1.5.2 Example 2
This example demonstrates a 2-AFC test for sucrose sweetness in an alternative sample matrix.

An FMP was evaluated in a 2-AFC test for sweetness.
Control Sample: FEMA GRAS applicant-determined recognition threshold of (in %) sucrose in 5% alcohol base
Test Sample: 25 ppm FMP in 5% alcohol base

Recognition Threshold Determination of sucrose in a 5% alcohof base:

The experiment followed the guidelines of ASTM Standard Method E679-04, for determining recognition threshold of
sucrose in a 5% alcohol base. Ten different concenirations of sucrose in a 5% alcohol base were prepared. Each of
these samples was presented with two samples of 5% alcohof base. The concentrations were increased by a factor of
fwo per concentration step. Fifteen panelists completed the test, proceeding from the lower to higher concentrations. At
each concentration level, panelists compared the three samples (two blanks and one sucrose sample) and indicated
which sample was recognized as being sweet. Each panelist performed the test twice. The best-estimate recognition
threshold far sucrose in a 5% alcohol base was found fo be AA%' stcrose,

" To be determined by FEMA GRAS applicant.
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In a subsequent test, 11 subjects completed three replicates of a 2-AFC fest for sweetness. Tweniy-four responses
indicated the Controf Sample was sweeter. Nine responses indicated the Test Sample was sweeter. Using a beta-
binomial analysis, p=0.0186 (two-sided alternative). Therefore, the Conirol Sample is significantly sweeter than the Test
Sample (p<0.05).

This resuit would suggest a 25 ppm maximum use level in a 5% alcohol base.

Test 2 Effect of the FMP on Relevant Sensory Attributes

2.1 Objective
This test can be used to demonstrate the intended effect that the FMP has on relevant sensory attributes under the
conditions of Intended use.

2.2 Test Descripfion

Test 2: Does addition of the FMP cause a significant difference (i.e., increase or decrease) in the sensory attributes being
modified?

©  Where the FMP is intended to increase or decrease specific aitributes

O Where aifributes are the specific attributes that are being modified by the FMP

In this test, a Test Sample containing the FMP is compared to a Control Sample that does not contain the FMP. The
test(s) should demonstrate that the FMP significantly increases or decreases the relevant atiributes. The attributes
and the direction of the difference should support the intended use of the FMP.

2.3 Recommended Methods and Standard Methodology

The FEMA GRAS applicant can use one or more of a variety of methods to demonstrate significant changes in
aftributes. Each of the recommended methods has benefits and drawbacks, and the FEMA GRAS applicant is
encouraged to employ the method that is best suited to their FMP in question.,

The recommended methods are (but are not limited to):

o 2-Alternative Forced Choice (2-AFC; also known as Directional Difference Test, Paired Comparison Test);
one test conducted for each attribute of interest; or

o Scaling methods, such as Descriptive Analysis (e.g., Quantitative Descriptive Analysis, Sensory Spectrum
Method, Temporal Profiling)
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Standard methodology recommendations include:
¢ ASTM Designation E2164-08: Standard Test Method for Directional Difference Test

o Manual on Descriptive Analysis Testing, R.C. Hootman, Ed. 1992

2.4 Method Details

2.4.1. Sample Matrix

The simplest sample matrix is a water base. Additional or alternative sample matrices are recommended to demonstrate
efficacy in various product categories, or if a water base is not relevant (Appendix A). The sample matrix should contain

the ingredient(s) and/or attribute(s) on which the FMP is effective. Please see section 2.4.2. Control Sample, below, for

examples.

2.4.2. Control Sample

The Control S8ample contains some level of the ingredieni(s) or attribute(s) with which the proposed FMP is effective, but
that does nof contain the FMP. For example:

o A sample matrix containing some level of sucrose without the FMP added.
o A sample matrix containing some level of NaCl without the FMP added.

o Inthe case of a bitter masker or blocker: A sample matrix containing percepfible bitterness without the FMP
added.

o Inthe case of a juiciness FMP: A sample matrix containing the ingredient(s) to be modified, but without the
FMP added.

The FEMA GRAS applicant may include more than one Control Sample, if desired. For example, additional samples
containing differing concentrations of relevant ingredients.

2.4.3. Test Sample
The Test Sample is the Control Sample to which the FMP has been added. The concentration of the FMP in the Test
Sample should support the conditions of intended use,

o A sample matrix containing the same level of sucrose as the Control Sample, with the FMP added.

o A sample matrix containing the same level of NaCl as the Control Sample, with the FMP added.

o Inthe case of a bitter masker or blocker: A sample matrix with perceptible bitterness, containing the same
ingredients as the Control Sample, with the FMP added.

The FEMA GRAS applicant may include more than one Test Sample, if desired. For example:
o Additional samples containing differing concentrations of FMP.
2.4.4 Attributes Tested

The attributes evaluated in the test(s) will be directly related fo the intended effect of the FMP including temporal! profiling
as applicable. For example:

Updated January 2022



o For an FMP displaying saltiness modification, all tests should evaluate saltiness and other relevant attributes.

o Foran FMP displaying sweetness modification, all tests should evaluate sweetness and other relevant
aftributes.

o Foran FMP displaying temporal profile modification,all tests should evaluate that temporal profile attribute
and other relevant attributes,

245 Subjects

2.451 2.AFC Testing
[t is recommended to complete testing with at least 30 responses. The minimum number of subjects is 10, each
completing three replicates of the test. The FEMA GRAS applicant is free to choose naive, screened, or trained panelists.

2.45.2 Descriptive Analysis Testing

The FEMA GRAS applicant is referred to standard methodology for appropriate number of subjects and training
procedures for panelists; see section 2.3 Recommended Methods and Standard Methodology, above. The FEMA GRAS
applicant is free to choose naive, screened, or trained panelists.

2.4.6 Data Analysis
The FEMA GRAS applicant is required to demonstrate that the intensity or temporal profile of the Test Sample is
significantly different than that of the Control Sample for the attributes being medified.

The direction of the difference may depend on the type of flavor modification being sought.
The alpha value Will be set at 5% for determining significant differences,

2.4.6.1 Analysis of 2-AFC Test Data

It is recommended to use the binomial distribution to determine significance in the 2-AFC test with no replicates. Should
the FEMA GRAS applicant complete testing with two or more replicates, the FEMA GRAS appllcant must use an
analysis, such as the beta-binomial, to account for replicates.

2.4.6.2 Analysis of Descriptive Analysis Test Data

It is recommended to use a t-test for each attribute when evaluating a total of two samples. Analysis of Variance
{ANOVA) is recommended for each attribute when evaluating more than two samples. Additional factors may be
incorporated in ANOVA calculations (such as panelists, replicates, etc.).

If ANOVA is used for statistical calculations, a multiple comparison test should be employed to specify differences among
three or more samples (such as Fisher's LSD, Tukey's HSD, etc.).
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24.7 Reporting

2.4.71 2-AFC Test

Reporting of results should include the number of panelists, replicates, frequency of responses, and either calculated p-
value (two-sided alternative) demonstrating that p<0.05, or the minimum number of selected responses required for
significance at a=0.05 (two-sided alternative), demonstrating the number of responses selecting the Control Sample as
more intense exceeds this minimum.

2.4.7.2 Descriptive Analysis

Reporting of resuits should include the number of panelists, replicates, description of methods and aifributes evaluated,
and a table of mean responses including the fettering convention representing significant differences in attribute(s)
(p<0.05) using a multiple comparison test of the FEMA GRAS applicant's choice. Figure(s) such as histogram(s),

spider plot etc. may be included with significant differences in attributes clearly identified.

25 Sample Test and Results
2.51 Example 1
This example demonstrates 2-AFC testing and binomial test results.

A FMP intended to modify astringency, bitterness, sweetness and lemon flavor intensity of a sucrose-sweetened lemon
beverage was evaluated in four separate 2-AFC fests.

Control Sample: 5% sucrose in lemon-flavored water
Test Sample: 5% sucrose in lemon-flavored water containing 10 ppm sweet sucrose FMP

Ten subjects completed three replicates of a 2-AFC test for astringency, bittemness, sweethess and lemon flavor
imtensity . Twenty-two responses indicated the Test Sample was sweefer. Eight responses indicated the Control
Sample was sweeter. Using a beta-binomial distribution, p=0.016 (two-sided alternative). Therefore, the Test Sample is
significantly sweeter than the Control Sample (p<0.05).

Similarly, 23 responses indicated the Test Sample had a more intense lemon flavor. Seven responses indicated the
Control Sample had the more intense lemon flavor. Using a beta-binomial distribution, p=0.005 (two-sided alternative).
Therefore, the Test Sample is significantly more intense in femon flavor than the Control Sample (p<0.05).

Twenly-one responses indicated the Test Sample was fess bitter while five responses indicated the Control Sample
was less bitter. Using a beta-binomial distribution, p=0.043 (two-sided alternative). Therefore, the Test Sample is
significantly less bitter than the Control Sample.

Twenly-four responses indicated the Test Sample was less astringent while six responses indicated the Control Sample

was less astringent. Using a beta-binomial distribution p=0.001 (two-sided alternative). Therefore, the Test Sample is
significantly fess astringent than the Conirol Sample.
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252 Example 2
This example demonstrates Descriptive Analysis Testing and ANOVA results.

An FMP intended to modify sweetness of sucrose and other attributes is evaluated in a Descriptive Analysis test
including sweetness and other atiributes of inferest,

Controf Sample: 3% sucrose in a Lemon-Lime flavored carbonated soft drink (CSD)
Test Sample 1: 3% sucrose in a Lemon-Lime flavored carbonated soft drink (CSD) containing 10 ppm FMP
Test Sample 2: 3% sucrose in a Lemon-Lime flavored carbonated soft drink (CSD) containing 50 ppm FMP

The sensory characteristics of the samples were assessed by descriptive profiling. Descriptive vocabularies were created
by three sensory experts. The panel (n=10) was trained to use the descriptive aftributes. The trained sensory panel
evaluated the samples in two replicate sessions by descriptive profiling by using a graphical 10 cm long intensity scale (0
= no attribute intensity, 10 = very intense) for seven aftributes, including sweeiness. The samples were served fo the
assessors coded with three-digit blinding codes and in random order in 2 oz. volumes. Water was provided to cleanse the
palate between the samples. The data was collected by using compulerized data collection software. Statistical analysis
of the results was conducted using a three-factor ANOVA (factors were Sample, Panelists, and Replicates), and
significant differences among samples were calculated using Tukey's HSD (p<0.05).

Table 1. Mean scores for aftributes of Lemon-Lime-flavored carbonated soft drinks. Differing letters within an aftribute
indicate significant differences using Tukey's HSD test (p<0.05).

Body Lime [Sourness| Lemon |z .tiness

Sample Sweetness Juiciness Flavor Elavor

3% sucrose
Lemon-Lime 5.6a 3.2a 3.3a 2.4a 6.5a 6.1a 4.4a
CSD

3% sucrose

Lemon-Lime
CSD + 6.2b 3.5a 3.8a 3.0a 6.0a 7.3b 5.0a

10ppm FMP

3% sucrose

Lemon-Lime
CSD + 6.5b 4.3b 4.1a 3.1a 6.0a 7.4b 4.9a

50ppm FMP
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Figure 1. Spider plot of attributes of Lemon-Lime-flavored carbonated soft drinks. * = Statistically significant difference
found among samples at p<0.05. NS = No significant difference found among samples at (p<0.05).

: 4
Sweeiness ——— 304 sucrose Lemon-Lime

41; Bod =
\\ e

Zestiness {NS)

< & —— 3% sucrose Lemon-Lime
CSD + 10ppm flavor

modifier

~—— 304 sucrose Lemon-Lime

juiciness (NS) CSD + 50ppm flavor
maodifier

imeFlavor

(NS)

This test indicates that 50 ppm FMP significantly increases sweetness of a 3% sucrose Lemon-Lime-flavored carbonated
soft drink (p<0.08). In addition, 10 ppm FMP significantly increases sweetness and lemon flavor (p<0.05}, and 50 ppm
FMP significantly increases both body and lemon flavor (p<0.05).
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3. Example Carried Through Both Tests

3.1 Example 1

This example demonstrates testing for a FMP which is intended to increase sweetness, mask bitterness,
increase lime flavor, and increase lemon flavor.

Test 1;
An FMP was evaluated in a 2-AFC test for sweetness.

Controf Sample: 1.5% sucrose in water
Test Sample: 10 ppm FMP in water

Fifteen subjects completed two replicates of a 2-AFC test for sweetness. Twenty-two responses indicated the Control
Sample was sweeter. Eight responses indicated the Test Sample was swester. Using a beta-binomial analysis, p=0.012
{two-sided alfernative). Therefore, the Control Sample is significantly sweeter than the Test Sample (p<0.05).

This result would suggest a 10 ppm maximum use level in waler, which can be applied to any categories desired by the
FEMA GRAS applicant.

Test 2:
An FMP was evaluated in a series of 2-AFC tests for each relevant aftribute.

Control Sample: Lemon lime CSD with 5% aspartame
Test Sample: Lemon lime CSD with 5% aspartame + 10 ppm FMP

Ten subjects completed three replicates of a 2-AFC test for each relevant attribute. Twenty-one responses indicated the
Control Sample was more bitfer. Nine responses out of 30 indicated the Test Sample was more bitter. Using a beta-
binomial analysis, p=0.043 (two-sided alternative). Thersfore, the Control Sample is significantly more bitter than the

Test Sample (p<0.05). Twenty-three responses out of 30indicated Test Sample was more sweet than the Control

Sample (p=0.005; two-sided alfernative), 22/30 (p=0.016 (two-sided alternative)) subjects indicated Test Sample was

more lemon-flavored and 24/30 (p=0.001 (two-sided alternative)) more lime-flavored compared to Control Sample.
Therefore, the Test Sample is significantly more sweet, significantly less bifter, and significantly more lemon- and lime-
flavored than the Control Sample.
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Appendix A
Recommendations® for Model Systems representing Food Categories Considered for FEMA GRAS

Table 1. Model Systemns representing food categories considered for FEMA GRAS.

FOOD CATEGORIES MODEL SYSTEMS

Baked Goods Crackers
Beverages Type |, Non-alcoholic Soft drink, or Dairy drink
Beverages Type |l, Alcoholic Alcoholic drink
Breakfast cereals Hot/cold cereal
Cheese Topical Seasoning
Chewing gum Chewing gum see Appendix B
Condiments & Relishes Salad dressing
Confectionery & Frostings Soft chewy candy
Egg Products Frozen custard
Fats & Qils Salad dressing
Fish Products Broth or Meat patty
Frozen Dairy Dairy drink
Fruit Ices Soft drink
Gelatins & Puddings Soft chewy candy
Granulated Sugar —_
Gravies Gravy sauce
Hard Candy Hard candy
Imitation Dairy Products Dairy drink
Instant Coffee & Tea Soft drink

Jams & Jellies —

Meat Products Broth or Meat patty
Milk Products Dairy drink

Nut Products Hot/cold cereal
Other grains Hot/cold cereal
Poultry Broth or Meat patty
Processed Fruits -
Processed Vegetables Broth or Gravy sauce
Reconstituted Vegetable Protein Meat patty
Seasonings & flavors Topical seasoning
Snack Foods Topical seasoning
Soft Candy Soft chewy candy
Soups Broth

Sweet Sauce —

1 . - .

Recommendations for Model Systems and Processing Conditions contained herein are not requirements, rather they are suggested sample
matrices for the purposes of conducting sensory testing as outlined in Section 1.4.1 and 2.4.1 in the “Guidance for the Sensory Testing of Flavorings
with Modifying Properties within the FEMA GRAS Program”



Appendix A

Table 2. Suggested formulation and processing conditions of Model Systems for Test 1

Model . .
Formulation Processing/Notes
System
Flour (50%), Shortening (8%), Salt (1%), Sheet dough (2-3mm); Convection aven
Crackers

NaHCOs {0.5%), and water

400°F/4 min; Conventional oven 350°F/10 min

Hot/cold cereal

Cereal (unflavored uncoated grain-based; e.g.,
oats), water, and salt

Use hot water to cook; evaluate either hot or
cold

Frozen custard

lce cream Mix {milk, cream, whey, nonfat milk,
guar gum, mono- and diglycerides, polysorbate
80, xanthan, carrageenan) and egg yolks

Add egg yolks to 1.4% (w/w), mix and freeze

Citric acid, corn syrup solids/Isomalt, and

Hard candy water Heat to 265°F, cool, and pour into molds
Soft chewy
candy Water, citric acid, and gelatin Follow standard protocols

Chewing gum

Gum base

Follow standard protocols

Salad dressing

Qil (25-50%), vinegar (15-30%), water (15-
30%), gum (0-1%), and salt (0.5-2%)

Hydrate the gum, add salt and acid in the end

Blend in the order of salt, maltodextrin, and

Topical Potato chips (unflavored plain), herbs, salt, acids with oll and cheese powder, herbs and
seasoning maltodextrin, citric acid and cheese powder, silica. Heat chips to 200°F/3min, coat with 6-8%
oil and flow agent (silica) seasoning
Water, chicken/beef/vegetahle/seafood solids )
Broth (2-7%), salt (0-1%), fat/oils, corn starch (0-3%) Pieces of meat / vegetables optional
Fresh ground meat/veg (80-100%), water (0- Ground to desired texture; cook consistently
Meat patty 10%), starch/gum (1-5%), and salt (0-2%) (oven 350°F/xmin)

Gravy sauce

Water, protein solids (0-2%}), starch (0-3%), fat
{0-5%), and salt (0,5-2%)

Dissolve starch followed by protein and rest of
the ingredients, heat to 180°F and cool

Soft drink

Water, acidulant (0.01-0.4%), and preservatives
(optional)

Use still or carbonated water; for without
preservatives use hot fill

_Alcoholic drink

Alcohol (15%), and acid (0-0.3%)

Alcohol 0.5-50%

Dairy drink

Protein (fresh milk or soy milk) 1-90%, and
cream {0-30%}

Pasteurized /retorted per USDA guidelines
(drink evaluation), or frozen (for frozen
evaluation)




Appendix A

Table 3. Suggested formulation and processing conditions of Model Systems for Test 2

Model . i
Formulation Processing/Notes
System
o H 0 0 X s .
Crackers Flour (50%), Shortening (8%), Salt (1%), Sheet dough (2-3mm)]; Convection oven

NaHCOs (0.5%), and water

400°F/4 min; Conventional oven 350°F/10 min

Hot/cold cereal

Cereal {unflavored uncoated grain-based; e.g.,
oats), water, sweetener, and salt

Use hot water to cook; evaluate either hot or
cold

Frozen custard

Ice cream Mix (milk, cream, sugar, corn syrup,
whey, nonfat milk, guar gum, mono- and
diglycerides, polysorbate 80, xanthan,
carrageenan), and egg yolks

Add egg yolks to 1.4% (w/w), mix and freeze

Sugar, citric acid, corn syrup solids/Isomalt,

Hard candy Heat to 265°F, cool, and pour into molds
and water

Soft chew . .

candy ¥ Water, citric acid, gelatin, and sugar Follow standard protocols

Chewing gum

Gum base, sorbitol, mannitol, and sweetener

Follow standard protocols

Fruit relish

Fruit, sugar, vinegar, salt, and herbs/flavors

Follow standard protocols

Salad dressing

0il (25-50%), vinegar {15-30%), water (15-
30%), gum {0-1%), sweetener {0-5%), and salt
{0.5-2%)

Hydrate the gum, add sweetener and salt and
acid in the end

Potato chips (unflavored plain), herbs, salt,

Blend in the order of salt, maltodextrin, and

Topical . e acids with oil and cheese powder, herhs and
. maltodextrin, sweetener, citric acid and . . . . )
seasoning R . silica. Heat chips to 200°F/3min, coat with 6-8%
cheese powder, oil and flow agent (silica) .
seasoning
Water, chicken/beef/vegetable/seafood solids . .
Broth P s of meat / vegetables optional
ro {2-7%), salt {0-1%), fat/oils, corn starch (0-3%) ece /veg Pt
0, = i . H
Meat patty Fresh ground meat/veg (80-100%), water {0 Ground to desired texture; cook consistently

10%), starch/gum {1-5%), and salt {0-2%)

{oven 350°F/xmin)

Gravy sauce

Water, protein solids (0-2%), starch (0-3%), fat
{0-5%), and salt (0,5-2%)

Dissolve starch followed by protein and rest of
the ingredients, heat to 180°F and cool

Soft drink

Water, acidulant (0.01-0.4%), sweetener {0-
20% - 10°Brix sugar equiv), and preservatives
(optional)

Use still or carbonated water; for without
preservatives use hot fill

Alcoholic drink

Alcohol (15%), sweetener (10°B), and acid {0-
0.3%)

Ranges: alcehol 0.5-50%; sweetener 0-22%

Sweetener, acidulant, preservative -- optional;

Juice drink N -100°
uice drin Fruit juice (5-100%) Evaluate as liquid or frozen
. . . Pasteurized /retorted per USDA guidelines
P fresh 1k} 1-90%,
Dairy drink rotein (fresh milk or soy milk) ’ (drink evaluation), or frozen (for frozen

sweetener (10°B total), and cream (0-30%)

evaluation)




Appendix B
Assessing Usage Levels for Flavorings with Modifying Properties in Chewing Gum*

Evaluation of sweetness threshold for Flavorings with Medifying Properties (FMPs) in chewing gum can prove challenging
and time-consuming. While the sweetness threshold in water can be useful for many applications, the release character
of flavoring molecules in chewing gum can be much more complex than in an aqueous system. The partition coefficient of
some molecules may mean that much of the added FMP may not be released from the gum matrix. Thus it is suggested
that some FMPs could be used at a higher use level than that found in water, owing fo the release properties of the FMP.

In an effort to improve usage levels of FMPs for use in a chewing gum base, the following guidelines are provided. If
release of an FMP during chewing is less than 100%, the applicant may increase the use level of the FMP such that the
effective release quantity is equivalent to that available in an agqueous system, as determined by the use level in water.

FMP Release Study:

The applicant is advised to evaluate the release of an FMP into the saliva during chewing. The release of the compound
is then compared to the FMP sweetness threshold determined in water. If applicable, a multiplication factor is applied to
the FMP usage level to ensure that its release permits the same quantity as that found in water.

Release can be measured in two ways: 1) direct quantification of compound release in saliva during chewing, or 2)
indirect quantification of compound release, as measured by subtracting the amount measured in the gum bolus after
chewing from the gum before chewing.

For direct quantification of FMP release in saliva, the gum base is first prepared with the FMP. The gum is then chewed
by subjects for a prescribed period of time while saliva is constantly collected. The saliva is analyzed to quantify the
amount of FMP released over the course of a typical chewing period versus the amount in the prepared gum base prior to
chewing.

For indirect guantification of FMP as measured in the gum bolus after chewing, the gum base is first prepared with the
FMP. Samples of gum are chewed by subjects for a prescribed period of time. The gum bolus is retained after chewing
and FMP remaining in the bolus is quantified. The FMP release is quantified as the amount in the prepared gum base
prior to chewing minus the amount of FMP in the chewed gum bolus.

In either case, amount of FMP released is used to calculate the increase in use level permitted for the chewing gum
category.

Example: An FMP is found to have a use level of 10 ppm in water. When the same FMP is incorporated into chewing
gum, it is demonstrated that only 25% (or %) of the quantity of FMP Is released cver the course of chewing the gum:
10 ppm x (100/25) = 40 ppm

Therefore, the applicant can request a use level of 40 ppm for the chewing gum use level table category.

Method in brief:

The applicant is referred to references such as Potineni and Peterson (2008) and Raithore and Peterson (2016) for brief
descriptions of quantifying ingredients in chewing gum. The applicant is free to determine appropriate methods for
quantification of the FMP In question, including solvents, high performance fiquid chromatography (HPLC) or other
quantification methods, and so on. The description below is further simplified from these references. The applicant is
encouraged to review the details below when planning their evaluation.

Overview of direct quantification method:

An example of direct quantification method via saliva collection is described here. Subjects chew a standard piece of gum
for & prescribed time period, and their saliva is collected over several time intervals. The amount of FMP is quantified and
averaged across intervals to determine the total quantity released versus the amount in the prepared gum.

Subjects:

It is recommended that a minimum of three subjects complete the study. Subjects should refrain from eating or drinking
anything other than plain water for at least 1 hour prior fo the start of the test. The applicant should evaluate the subjects
prior to testing to ensure they are familiar with the procedure, and that they release enough saliva to be able to measure

. the FMP in the expectorate. The applicant could consider standardizing chewing speed across panelists by using a
metronome or similar method.



Alternatively, an artificial mouth can be used instead of subjects to complete the chewing experiment. An artificial mouth
standardizes chewing speed and saliva volume, collecting a similar amount of saliva as produced by a human subject.
Please see Krause et al., 2011.

Samples:
Chewing gum centaining the FMP is prepared, and a standard size piece is evaluated by each subject. The applicant is
free to determine the format and size of the gum pieces, such as a stick, tablet, or coated pellet.

Procedure:

Subjects rinse their mouths with water prior to starting the test. Subjects chew the piece of gum while simultanecusly
expectorating all saliva info a tared vessel, at various time intervals (for example, 5 minute intervals, such as 0-5 minutes,
5-10 minutes, and 10-15 minutes, for a total of 15 minutes of chewing.} The saliva at each of the three time intervals is
sampled in triplicate, and used to quantify the total amount of FMP released in each of the time intervals, as well as the
total quantity released during the entire 15 minutes. It is expected that the release of the FMP slows over the course of
time, such that if one can demonstrate in the last interval {10-15 minutes) that very little additional release is seen, the
chewing need not continue beyond 15 minutes. If the data suggest that a significant amount of FMP continues to be
released during the last interval {10-15 minutes), additional intervals should be added to the test until such time that the
FMP release slows significantly. However, it is expected that 2 15 minute chewing time is sufficient to see significant
tapering off of FMP release.

Specific details on how to analyze the saliva for quantifying the FMP will need to be determined by the applicant.

Data analysis:

The applicant should quantify the FMP released on a weight basis during each of the time intervals in order to a) confirm
that release slows or is completed as time progresses; and b) sum the release from all time intervals to calculate the total
weight of FMP released during the 15-minute chewing period. The total amount released during the entire chew is
compared to the original amount added to the gum, expressed as a percentage released, which is to calculate the usage
factor. For example, if 25% of the amount of FMP in the gum is released during the 15-minute chew, the usage level in
water is multiplied by 100/25 to determine the use level in chewing gum.

Determining Sweetness Threshold of FMP in Chewing Gum:

It is recognized that the sweetness threshold of an FMP in gum, even at 100% release, may actually be different than that
found in water using Test 1. Though complex, the applicant may alternatively determine the sweetness threshold of the
FMP in a2 gum base through a saliva sampling method. First, the applicant must determine the threshold of sucrose in
chewing gum, and then demonstrate the level of the FMP in chewing gum is significantly less than that of sucrose in order
to determine the final usage level of the FMP.

References
Raithore, S., Peterson, D.G. 2016. Delivery of taste and aroma components in sugar-free chewing gum: mass balance
analysis. Chemosensory Perception, 9: 182-192,

Potineni, R.V., Peterson, D.G. 2008. Mechanisms of flavor release in chewing gum: cinnamaldehyde
Journal of Agricultural Food Chemistry, 56(9): 3260-7.

Krause, A.J., Henson, L.S., Reinecciusa, G.A. 2011. Use of a chewing device to perform a mass balance on chewing
gum components, Flavour and Fragrance Journal, 26: 47-54.
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KRB DASAE T YIS 3>
02.4
WEERAYTY) - 1 15
(3R BR<RERhE EERIE T BTH— )
(3) 03.0
K S 50 0.0005 0.025
04.1.1
tpgmE >0
04.1.2
MTERE 140
(4.1) (B¥pEsS - IO —Y- 2 FLyRE)
IN—Y
9\4'1'2'5 125 0.3 37.5
DAY
04.1.2.9
IN—-VPy—% 30 0.0005 0.015
(BEEEERETZTH-N)
04;__2 '.2 - rr s e 200
B OsR0MIma (ME-8BT7E)
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(7)
ZOMOEmR

TR

04.2.2.5
B RO 1-L - 2T Lk
(E—-FVI5-%)

30

(6)

U7

06.1
ESZal)) 1NN
CR-BZ-I-20L-7%)

200

06.2
BB (NEH-KTHE)

30

06.3
ST A-RZ-ILE

30

06.4
NVEN i

200

06.5
HMEF-SM2TT1>I%
(FMeEERRIZTT-H)

200

0.00008718

0.017436

06.6
IRAEL - ) NyH2y IR

30

06.7
KoL (8f-EF%)

200

100

0.005

0.5

(7)

R=AY-

BI>-I32 2%
(HROBLN -1 —E7
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0.000021795

0.00108975

07.2
BN - EEETF
(HOR- 180K - BROH IR - D) —-Hm

80

0.000417436

0.03339488

(8)
SNIEN

P

08.1
EHEN
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08.2
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SESFERREIND. FRRR. SURRRZEND
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09.2

(EDFBS - hZhYE)

100

09.3
FREOSME KERR (F9-HEE)

100

09.4
TEREFINRE KERR
(EEES)

100

(10)
50, SR

10.1
5P

100

10.2

SRR

100

10.3
R1FIR
(PIHNE- 188 - )
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10.4
HAH—R-HRH—RI>E
(G ERMETZTH-)

125

(13)
BERERM

13.1
FL/sRAIIVY

1,000

13.2
F/WEROHTE

50

13.3
YR ERAOSRIR
(53%13.1 : A/HRAIINIZERR)

200

13.4
AL Iy B

200

13.5
RIR
(D%13.1~4RU13.6 : F/9BA - BEEA - YT

200

0.005

13.6
BEYTUATS

(16)
zofh

16.0
Z0fh
(ZETODFAITIEZEHDBHE)
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SPET

RAERIIR X RESORAE

LB\ D BT

DIES
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04.1.2.5
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&R4. SPETHERBR

4,5-SAFVFFPY =)

GSFABLU'SCFIC&PBROER
1RBEDD AR
BER(0) | mowmEmE | T
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(1) (14.1) "
JyPNaA-N |vEna-n T 300 0.01 3
sy By J>7IN - ek}
14.2.1
C- N RUEEE 300
14.2.3
TRE 150
(14.2)
(2) s 14.2.5
Pua-nee |7V N\FEYE 120
1)
14.2.6
KBTI I-)VERE 30 0.01 0.3
(PN A—IL4315%I0 1)
14.2.7
&R7)LI-)VERR 300
(ZIV2—=I)V53 15%K i)
(3) 05.3 3
Bl F1-ASH L
05.1
Fadb—b-J37Em 40 0.02 08
(5) 05.2
=74 FrF AL R —ED) 30 0.01 03
05.4 35
BT r—£ENEIY-2/FI -3
11.1
FEVERLUAERE 10
(4)
B 11.2 10
o 21
(FroT14-F)
11.3 30
WE GHELE0ESD)
(11)
R
11.4 30
ZOMOBIERUS Oy
11.5
J\FZY 15
11.6
= - ETRE 1
(B EREHRRESD)

4-1/5



fumiko_sekiya
テキストボックス
表4-1/5


15.1

ATy 30 0.03 0.9
(EBELERETBED)
(5)
w (15) 15.2
b P 30
(RFvoE) ATy FvY-FyYhl T
15.3
2FvY 30
(ATEEERETBE0)
12.1 1
BIERURIERAR
12.2
SRR 1 0.0001 0.0001
U\=T- B L —EED)
12.3
B (ROEFED) 15
12.4
25—k 15
12.5
B VR, [ iz, | (BA0S0)
2-F V=2 B 2T V-2 Y[ ¢
B EEA V=2 RLyS o5 -YIR—% 30 0.01 0.3
HL-LIED)
12.7
B354 120
(B Ry FEMEED)
12.8 1
B
12.9
i LRIRS 15
(KSEEERETBIEE)
12.10 40
KSR DT I ERS,
01.1
- FLERKL- RUS - Ik (BRYER) ) 200 0.26 52
01.3
@, Tt RO N2 200
01.4
D=1 (FL—>) 70
(1) 01.5
AR w3, 15
01.6
F-2 30 0.04 1.2
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01.7
ER)ARY P OUEIIE
(FzERERETZTT-N)
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01.8
RIA - RIA R
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(2)
il

02.1
HEYDIE - EpIERAE OKZEFRVhAR)

200

02.2
Ng—-X=HU>%E
ChrRKBIDRERE TN ZaY)

15

0.02

0.3

02.3
KRB DRERAE IRV A

15

02.4
HEYIERA YT - 1
(FLBERFZPRAERFZ ERAIET BT T - M)

15

0.005

0.075

(3)
KE

03.0
S —RyhOKRE

50

(4.1)
=y

04.1.1
ERRE

50

04.1.2
IITRE
(%%ﬁigg '7D—Z>7J|,—\‘J .Zj’l/\y h%)

140

04.1.2.5
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125

04.1.2.9
IN-YEeI-%&
(REEEERETZTT-H)

30

(4.2)
[554

04.2.2
FR-OBRONIHE (HER-B8FF)

200

04.2.2.5
T R - BRSO 1L - T LR
(E=FYN—%)

30

(6)
ST

06.1
FEAOM L
(CKR-BZL-I-2IL-9%)

200

06.2
ity (&= KEHWE)

30

06.3
PN A-RE-IVE

30

06.4
NVEN i

200

06.5
MEF-SAATT12)%
(FMEEFRENETETH-H)

200
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(7)
ZOfOEm

06.6
IRRAE - NwHZ IR

30

06.7
KONMIR (B-HF%H)

200

0.02

100

0.03

1.2

(7)
NR=h)—

07.1
B> I3D2NE
(HIRORBRUWWNR— 1) —-Em)

50

07.2
BT/ AN - BEEET
(HIR- 180K - EROH N - - )

80

0.21

16.8

(8)
NI

s
D

o

o

08.1
25 532100

200

08.2
AOILIaE (\L%)

100

08.3
VERADIIR (V-t-2%)

100

0.005

0.5

08.4
BRT-32J

09.1.1
25 3ot

200

09.1.2
SERFEAENY). BRRRA. RURRRZEND

200

09.2
EFEOKEONT R
(EOFBSF h-hYE)

100

09.3
FRIFOSBMEKERRD (FY-BF%)

100

09.4
FTERTFINEE KERR
(=)

100

(10)

CINEET

10.1
5P

100

10.2

ERESLT

100

10.3
(R0
(PIHNE - 578 (B35 %)

100

10.4
HRG—RHRH-RT)>E
(GEERBIETZTT-N)
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0.02

2.5
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(13)

13.1
FL/MERAIVY

1,000

13.2
F/HHRRAOHTR

50

13.3
R EFRRAORRIR
(%131 : FU/WRAINIERR)

200

0

BERER

0

13.4
A1IvhER

200

13.5
HRIR

(9%H13.1~4RU'13.6 : /4 2R - EEA - Y TVEM)

200

13.6
BERYTUAT

(16)
Zofh

16.0
zoft
(ZETODHIFZHEDBR)
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0.051

SPET

RERNNE X REEORAE

HZBNI R

DFEES

52

FL-FLERRL- RU>Z3-J)L b (BRER) %)
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&R5. SPETHRHERR

GSFABLU'SCFIC &3 RMOTA

2-sec-JFI-3-AMFIESTY

1BHEDD BERER
BEE(g) | IMERNE *’*&’f”"g
ASE P Iy = hsE X
(o) R
pp (wa/A)
(1) (14.1) i
J>7I3-) J>7IVI-) \'_, 1 s 300 0.0001 0.03
) e J>7)Ia-)VEREt
14.2.1
E— W RUESE 200)- ]
14.2.3
TROE 1501 -
(14.2)
(2) b 14.2.5
IR b/J%= BF -~ 150(- -
7L d-IVERE} o~ J\FIVE
14.2.6
KERTIL ALK 30|- ;
(Z)LA-I5315% k)
14.2.7
(EF LI LR 300|- ;
(F7)LA-I5>15%kKH)
(3) 05.3 3] )
Bl F1-AH L
05.1
Fal—h- TIPS 40 0.002525 0.101
(5) 05.2
=74 T I -E) 30 0.0002 0.006
05.4
BF r—RANEYIY-2/F -3 35 0.005 0.175
11.1
R 10]- -
(4)
EFa 11”'2 10|- -
Mo =y
(Fro71—%F)
11.3 30|- )
WE GHLLEE0ESD)
(11)
HIRR
11.4 30|- )
ZOMOWIERUS 0T
11.5
NFIY 15- )
11.6
= R 1|- ;
(SHREHHAESD)
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15.1

2Fwy 30 0.029 0.87
(e BRI TBE0)
(5)
" (15) 15.2
BT z 30
(RFv9%) 2Fvh Ty FyYINIT R
15.3
AFwd 30
(R R T BE0)
12.1 1
AR CREARR
12.2
SRILRA) 1 0.003 0.003
U\—T BB L —EaD)
12.3
B (REFED) 15
12.4
225~k 1>
12.5
(6) (12) A=7-J0%% 200 0.004 0.8
1548, 22, |tesE, gz, | (OAOPED)
2=F IY-Z Y| Z-F Y- Y 12.6
54 % 54 % ' ) ‘
7 V=2 Ry -YAR—E 30 0.0100025 0.300075
(HL-LIED)
12.7
H34 120 0.003 0.36
(HYRAvFEHESD)
12.8 1
B2
12.9
B TKIR S 15
(RSEEERE T B
12.10 40
KIS DT I BERE
01.1 200 0.0100005 2.0001
- TLAREY- RUSH3-JIUN (BRMER) ) : :
01.3
G-It —hOA -2 200
01.4
Ph—1y (FL->) 70
(1) 01.5
Ame i, 15
01.6
F_7 30
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01.7
- TFARI)-1F
(FzxREBETHTT-H)

40

0.0001

0.004

01.8
RIA - RI/Rm

125

0.02

2.5

(2
peilif

02.1
HEYpIE - BMDIEHAE OkEEFRVHAE)

200

02.2
NG—-X-HU>VE
ChPKBDRERAINILSAY)

15

0.0100025

0.1500375

02.3
KB ORERFINILE A

15

02.4
BRIy T — 15
(FLBERrZPR<AERZ EFERIE T BT H— 1)

15

0.005

0.075

3
KE

03.0
Sr—RyhKRE

50

(4.1)
=Y

04.1.1
ERFRE

50

04.1.2
INTERE
(RMEE-J0-ZA>TN—Y - AT LY RE)

140

04.1.2.5
v

125

04.1.2.9
) A
(REEZEFENETZTT-H)

30

(4.2)
B

04.2.2
FR-FEONIRE (ME-BFE)

200

0.0101

2.02

04.2.2.5
B BB 1-L ATk
(E—FYNT-%)

30

(6)
ST

06.1
IO LR
CK-BZ-0-2IL-V%)

200

06.2
Bt (NER - REME)

30

06.3
ST A-PZ-IVE

30

0.005

06.4
NVER i

200

0.0001

0.02

06.5
MEF-SAATT1>T%
(BEMEEFERETZTH-N)

200

0.002

0.4
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06.6

REAEH - S22 30(- -

(7)

ZOMOEmR
06.7

KOMTR (B-EFD) 200}~ ;

100 0.02 2

07.1
B IFD AN E ol ]
7 (HROBLR—)— 25

N=hY- 07.2

BRI IR - EE R T 80 0.04 3.2
(HIR 180K - EROH N - 1) -2

08.1

PE T 200(- -

08.2

100{- -
AONMTIE (\LF)

(®

08.3

e 100 0.000003 0.0003
VEROINLAR (Y-t-2%)

08.4
BAT-3J

09.1.1

A 200]- -

09.1.2

HEBERREYY). FPALAE. RO 200)- -

09.2
A KEOINT R 100]- -
(EOFBF HHVE)

\\\\\\\\\

09.3

RO KERS (T AEZ) 100}- -

09.4
FTERFINERE KERR 100]- -
(FE%)

10.1

57 100|- -

10.2

SPRE

100|- -
(10)

50, SP&T 10.3

RIF50 100(- -
(FIhUE- 157 - TEE)

10.4
HRH—=RHRH—-RFU>E 125 0.000001 0.000125
(G ERRIETBTT-H)
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(13)
BERERR

13.1
/WA

1,000

13.2
/W EROHTR

50

13.3
FRERAORRIR
(5%13.1 : F/8RAINIZERRC)

200

13.4
LIy R

200

0.000001

0.0002

13.5
AR
(D%013.1~4KU13.6 : F/% R EEA - Y )ER)

200

0.013

2.6

13.6
BRYTUA

(16)
Zofth

16.0
TOft
(2TODHIEZEDBE)

300

0.00016

0.048

SPET

BRERNNRXIFESORAE

LZERN\DRERIT

EES

3.2

BFIN R - BEERF
(HIR- 18K - EROHIN— D) —Hm

07.2
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&R 6. SPETHEMER

IFN 2-AhT’’ITOEAR—b

GSFAB &L U'SCFIC &I EMDR
AERR
1BHEDD _
WER(0) | memmE *ﬁif”m
AP 5 I s o
(ppm) s
(ug/A)
(1) (14.1) a1
PN A |Tlo 300 0.0035 1.05
ey - Jo7I - )L ERE)
14.2.1
P RS 300
14.2.3
TR 150
(2) D2 aas -
FLa-ners |1 J\FEYE
e
14.2.6
KER7)II-)VEREL 30
(ZILA=)IL515%LL )
14.2.7
K7L I—ILERF 300 0.001 0.3
(7= 15%KiE)
(3) 05.3
His Fi—AH A 3 0.05 0.15
05.1
FaaL—b-JO7EER 40
(5) 05.2
BT ST (FrSAL - IH—EB) 30 0.052 1.56
05.4 35
BF . s FANEIY-2/FI -S>
11.1
R UENE 10
(4)
B 11.2 10
= =
(Fv>71—-%F)
11.3 30
)
(11)
HRR
11.4 30
OMOBIERUS Oy
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11.5
NFZY

15

11.6
= EHRH
(BHREE®RNZE0)

(5)
]
(RFvI%E)

(15)
orv)

15.1
or'i
(BEMEEFERETDE0)

30

0.02

0.6

15.2
FwY-FwYHI T &

30

15.3
or'
(F3EZEIFERIETDEM)

30

0.001

0.03

(6)
1548, AR,
A=F V-2 Y
55 &

(12)

1848, )R,
A=T Y- Y
34 &

12.1
BIERUERIER AR

12.2
AR
U\-T-EFR AL -HESD)

0.01

0.01

12.3
(O 7 =18)

15

12.4
NA9—R

15

12.5
2—7-JORE
(HADDED)

200

2.5015

500.3

12.6
Y= Ry3 > -33%—-X%E
(HL—-WDED)

30

0.03

0.9

12.7
B34
(BYR1yFEMZED)

120

12.8
2253

12.9
Eih- IS
(RSEEFRIETBHIRY)

15

12.10
AZHRIUSNOSV I ERE

40

01.1

FL-FLERK RUZ3-JIV L (BRUER) %)

200
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01.3
BRFL- ORI -5

200

01.4
YIRTNIG V) 70
(1) 01.5
e e B
01.6
F-X 30
01.7
F—HI - TARI) - L5 40 0.1005 4.02
(A EEERTEFT— 1)
01.8
ARTA RIS 125
02.1 200
BV BYITEHAS OkESERUHAE)
02.2
ACETEy V- 15 0.002 0.03
- G KB DRERFTTILS2>)
i
02.3 15
KR DR T LS 2>
02.4
Ay T 1% 15
(SLARRFE IR B E R BT — 1)
3) 03.0 50
K Sp—ryh- ke
04.1.1
tpgmE >0
04.1.2
MTRE 140
(4.1) (BYE:E-J0-X> I —Y - 2Ty REE)
-y
04.1.2.5
Svls 125
04.1.2.9
IN—yty—-% 30 0.02 0.6
(BEETERETEFT— )
04.2.2 . 200
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(7)
ZOMOEmR

TR

04.2.2.5
B RO 1-L - 2T Lk
(E—-FVI5-%)
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(6)

U7

06.1

Ezloy NN 200
CR-BZ-I-20L-7%)

06.2 30

Bt (UN\E - AEWE)

06.3
ST A-RZ-IVEE

30

06.4
NVEN i

200

0.002

0.4

06.5
HMEF-SM2T71>%
(FMeERERRIZTT-H)

200

06.6
IRAEL - ) NyH2y IR

30

06.7
KoL (Bf-EF%)

200

100

(7)

N—HY—

BI>-I32 2%
(HEROBLN -1 —H)

50

07.2
BN - EEETF
(HOR- 180K - BEROHIN- D) - R

80

0.001

0.08

(8)
SNIEN

i
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100
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100
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(10)
50, SR

10.1
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SRR
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(13)
BERERM
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200
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(15)
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(B EERETHED)
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(6)
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12.4
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12.5
2-7-JORE
(HADWED)

200

12.6
Y=2-RLys >l YIR—R%
(DL —-LIED)

30

0.0003

0.009

12.7
B34
(BYR1yFEHMEED)

120

12.8
[iZ2S:

12.9
=l ReE
(REZEREBETZHREA)

15

12.10
AEHRUNDOT> N ER R

40

(1)
FL&m

01.1
FL-FLERRE- RUSHI-JILD (BRUER) %)

200

0.7

140

01.3
wEL- ORI —%F

200

01.4
-b (TL-2)

70

01.5
#EL

15
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F_2 30 0.1 3
01.7
I—HILN-TA D) - L& 40 0.04 1.6
(AEEERETEFT— )
01.8
RIA - RIAER 125
02.1
TEDEE - BYDEERE (RESEALVEES) 200 0.02 4
02.2
NF—-3-HU>E 15 0.2 3
2 R KR OBERF TS 2)
Sl
02.3 15
KRR TS
02.4
EYERAY T - LS5 15 0.55 8.25
(FLAEBF A IR R A L T BT — 1)
(3) 03.0 50
KB Sv—NyhOKEE
04.1.1
g >0
04.1.2
mIssE 140
@1 (BAEE- T0-Z> TN —Y- 2T LK)
T-y
21125 125 0.0004 0.05
04.1.2.9
)| A ) = 30 0.015 0.45
(BEEEERETEFH 1)
04.2.2 500
HE EEONTS (BE-B7%)
(4.2)
R 04.2.2.5
B RO 1—L - 2T Lk 30
(E—FV)tg—25)
06.1
SAEONIT 5 200
Ck-BE 02Tl —15)
06.2 30
B (NER-ATHE)
06.3
ST -A-NZ-IE 30
06.4
JCRA, El 200
6)
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(7)
TOMORMR

7L

\/I

06.5

HMEF-SAATT12% 200
(FWEERRETZTH-N)

06.6 30

KR4 - NwAZTy IR

06.7
KONILE (Bf-HF%)

200

100

(7)
R—pY—

B> I52ANE
(HEROBUR -1 —-HR)

50

07.2
B8 ST
(Ek- 180k - BROHZN—H—E7

80

0.3

24

(8)

08.1
EHEN

200

08.2
AOINTaE (\L%)

100

08.3
VERONIE (V-t-2%)

100

08.4
BRAT-2J

\\\\\\\\\

09.1.1
SRS

200

09.1.2
SEfFERAENY). BRRRA. RUMREZENY)

200

09.2
B OKEOINTLR
(ED2F/BS - hohVE)

100

09.3
FREFOSRKERRT (FM-BE%)

100

09.4
TERTFINEME KERR
(EH%)

100

(10)
5H. SR&m

10.1
=S

100

10.2
Uk

100

10.3
775
(PIHE -8 - 55 )

100
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10.4
NAH—R-NRH-RT> &
(GREEREBIETZTH—R)

125

(13)
HERERM

13.1
FL/BRAIY

1,000

13.2
F/WEROMTER

50

13.3
HHREREAORIE
(53%813.1 : F/HERINVIZERR)

200

13.4
HAIvNESR

200

13.5
Sl
(9%#13.1~4RU13.6 : /4R -ERA - YTVEIR)

200

13.6
BERYTUATH

(16)
Zoft

16.0
Zofth
(ZETONRITIFREDISS)

300

0.1

30

SPET

RERNNRXIRESORAE

ERASLLUIs e

RE

=
=

140

FL-FLERRL- RUSHI-JILE (BRUER) %)
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&R 8. SPETHERR

trans,trans -2,4-29931F—)

GSFABLU'SCFIC &R EMMDIR
1BRBEDD BEER
BEE(g) | mERNE "%ﬁf”"*
AP PSR I s X
oom) s
PP (ua/A)
(1) (14.1) ”
A sea-n R 300 0.0006 0.18
yod o S TNA-IERE
14.2.1
E LRGSR 3001- ;
14.2.3
TR 150)- -
(14.2)
(2) s 14.2.5
S [ & 150|- -
7V I—IVERF} Ry J\FIVHE
14.2.6
ZEB7 ) I-)ERF) 301- -
(FAI-I515%LLE)
14.2.7
1&7)L3—)LERE) 300 0.0006 0.18
(ZILO-IL5315%kKiE)
(3) 05.3
Ails Fa—AVHL 3 0.02 0.06
05.1
. 40 0.0045 0.18
(5) 05.2
T4 P FA(FOTAL I —ED) 30 0.006 0-18
05.4
BTN Y-2/FA -3 35 0.006 0-21
11.1
B U 10}- -
(4)
w7 11.2 10|- ;
= =
(FroT14-F)
11.3 30|- )
= GEHLEE0ESD)
(11)
TR
11.4 30l- ]
EOMOBIER S Oy
11.5
NFIY 15- -
11.6
= HIER - .
(B ERE R ESD)
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15.1

AFv) 30 0.052 1.56
(M EENETHE0)
(5)
e (15) 15.2
BFHE . N o 30
(ZFvH%) Yo FvY- Il T &R
15.3
or'v 30
(A EERNETHE0)
12.1 1
BIERURIERAR
12.2
SRR 1 0.12 0.12
U\—T- B AL —ESD)
12.3
B (RoEaD) 15
12.4
A5k 15
12.5
(6) (12) 7\—7‘755% 200 5 1000
1548, 2R, |t R, | (PADRED)
2-F V-2 Y| Z-F Y- Y 12.6
B 79 % Y—2R: RLyS2H - Y3%—2% 30 0.06 1.8
(HL-LoED)
12.7
H354 120
(B K FEHESD)
12.8 1
B2
12.9
S RIR 15
(KSEEERIE T BT
12.10 40
KRS DT I ER
01.1
- TLARRY- KUS - I (BRYER) ) 200 0.003 0.6
01.3
@It kO( N —% 200
01.4
D=1 (FL—>) 70
(1) 01.5
AW W3, 15
01.6
F-2 30
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01.7
ER) ANV AP UDEIIN
(FzERERETZTT-N)

40

0.161

6.44

01.8
ARIA - RI/H®m

125

(2)
pii il

02.1
FEYDIE - EpYDTEIMAE OKZZFRVAS)

200

0.003

0.6

02.2
NG—-3-HU> &
ChrRKBIDRERF TN ZaY)

15

0.002

0.03

02.3
JKAHRBIDRERAINIL S 3>

15

02.4
REYERAY TN - 155
(FLBERFZPRAERFZ ERAIET BT H - M)

15

(3)
KEE

03.0
Sr—RyNOKESE

50

0.002

0.1

(4.1)
-y

04.1.1
EEFR=E

50

04.1.2
DTSR
(%%ﬁigg '7D—Z>7J|,—\‘J .Zj’l/\y h%)

140

04.1.2.5
DAJA

125

04.1.2.9
IN-yeI-%&
(REEEERETZTT-H)

30

0.04

1.2

(4.2)
L

04.2.2
- BRONIE (HE-8F%)

200

0.00022

0.044

04.2.2.5
B RO 1L - 2TLyk
(E~FYI5-%)

30

(6)

27

06.1
AL
(CKR-BZL-0-2IL-9%)

200

06.2
=ty (UN\&EHD - KEH%E)

30

06.3
PN -A-bZ-IVEE

30

06.4
NOEN i

200

0.0001

0.02

06.5
HMEF-SAATT12I%
(FMEEFRENETETH-H)

200

0.019

3.8
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(7)
ZTOMBOEmR

06.6
IKRA - ) \yHZY IR

30

06.7
KoL (B-HFF)

200

100

7
R—HY—

07.1
B> I3V
(HIRORBRUWWNR— 1) —-Em)

50

07.2
B RE) e T
(HER- 180K - EROH DN - - )

80

0.02

1.6

(8
M. &M

08.1
EHER

200

08.2
AOMNTI&E (L)

100

0.0325

3.25

08.3
VEROINTIR (Y-t-T%)

100

0.04

08.4
BR-3>J

\\\\\\\\\

09.1.1
25 £5=cEs

200

09.1.2
SERFERAENYD . FRRRAA. RUBREZEDY)

200

09.2
EXE - KEONNTL R
(EOFBSF h-hYE)

100

09.3
FREOLME KERR (F9-BES)

100

09.4
TERTFEINELE KERR
(=)

100

(10)
5. SR&EER

10.1
&£

100

10.2

SP&

100

10.3
R
(PG - 58 %)

100

10.4
HAH—R-HZH—- R E
(GREERBIETZTT-H)

125
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(13)
BERERM

13.1
FL/shRRAIIVY

1,000

13.2
/M EROHTER

50

13.3
FAERRAORRIR
(%131 : FU/WRAINIERR)

200

13.4
LIy EmR

200

13.5
IR

(9%H13.1~4RU'13.6 : /%2R - EEA - Y TVEM)

200

13.6
BEYTUN

(16)
At

16.0
Toft
(ZETODHIFZHEDBE)

300

0.1125

33.75

SPET

RERNEXIRESORAE

EEAETUNs e

NIRES

1000

A-7-J02% (HADWED)

12.5
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&®9. SPETHERR

GSFABLUSCFICLZRRDMA

KA

3R

U\ g}

1B5EDD
R¥E(g)

5,6,7,8-7hNSEROF/FHUY

AEER

EERME
=HgRYE
(ppm)

eI
x

s
(ua/A)

(1)
J27N3-)
Ry

(14.1)
J27IN-b
By

14.1
JO7IA-)VERRY

300

0.06

18

(2)
7V 3—)VERRY

(14.2)
7ILa-)
At

14.2.1
E-IRUESZHE

300

14.2.3
TROE

150

14.2.5
NFZYVHE

150

14.2.6
ZKEB7)LI-)VERRY
(ZIN3-IL5315%LL L)

30

0.04

1.2

14.2.7
E7)LI-IVERRY
(I A-IV5315%K )

300

0.004

1.2

(3)
Ak

05.3
Fi—-4>HA

(4)
B4
(F>71-%)

(5)
BT

05.1
FaAL—b-JI7EE

40

0.3

12

05.2
FroT4(FrIRIN - IH-ED)

30

0.8

24

05.4

BEY-U-FRMNEIY-R/FI -3

35

0.5

17.5

(11)
HERA

1.1
FENERUHENE

10

11.2
EE

10

11.3
HEE (EELE0ZED)

30

11.4
ZoforBERU>OYS

30

11.5
NFZY

15

11.6
= EERE
(FEHREHENZEE)

15.1
Vo)
(BWEEFERIETZE0)

30

0.05

1.5
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(5)

e (15) 15.2
L] o T 30
(RFvrE) yor'Y T FyYINT &
15.3
Ay 30
(A EERETBE0)
12.1 1
BIERURIEAAR
12.2
SRR 1 0.04 0.04
\—T- B H—EED)
12.3
B (RERES) 15
12.4
25—k 12
12.5
1548, (2. |tEsE 2k, | (OADRED)
2-F V-2 (2T V-2 [ o
59 % 59 % ' . \
? V=2 Ry YIR—X % 30 0.1 3
(HL—IIED)
12.7
Hy54 120
(> Ky FBESD)
12.8 1
)
12.9
RS 15
(K S AEERET B
12.10 40
KSHBRL D ) B
01.1
- SRR RUS DAL h (BRYER) %) 200 0.035 7
01.3
FI Itk -2 200
01.4
D=1 (=) 70
(1) 01.5
AR B, 1>
01.6
o 30
01.7
EE) ANV E O 40 0.003 0.12
(AEEERETEFH— )
01.8 125

RIA - RIAETR
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(7)
TOMOERmR

(2)
cilii]

02.1
REYDIE - BDTEIRAE  OKZSFRVEAR)

200

02.2
NEy—-3-HIVE
Gk EORERFINILZ3Y)

15

0.5

7.5

02.3
IKHHRELDRERE NIV 3>

15

02.4
HEIERA YT — W
(FLAERAZPR<AERLZERANE T 5T - 1)

15

(3)
KE

03.0
Sr—NybhOKRE

50

0.004

0.2

(4.1)
=Yy

04.1.1
EFRRE

50

04.1.2
IIRE
(BMES - J0-X>IN—Y- ATy RE)

140

04.1.2.5
AN

125

04.1.2.9
) AU
(REZERRETZTT-H)

30

(4.2)
i

04.2.2
FX-BRONIR (BR-BF%)

200

04.2.2.5
B3R - BREOL1-L - T LYk
(E-FYIN\5-%)

30

(6)

7N

06.1
AN T
CR-BZ-0-2IL-0%)

200

06.2
s (B ATHE)

30

06.3
ST A—-bZ-IVE

30

06.4
NVERE i

200

06.5
HMBEF-FHAXTT12I%E
(BEMEERERETZTT-H)

200

06.6
IRFAAEMD - )\yIZv IR

30

06.7
KOMTIME (8- HF7%)

200

06.8

S2&8m (FRE0)

100

9-3/5



fumiko_sekiya
テキストボックス
表9-3/5


(7)
R=—HhY—

07.1
BIN-I50R)0 %
(HBROBRUNR—H—B5)

50

07.2
BT TR ERT
(B - 150k - BHROH BN —HY— R

80

80

(8)
A, Am

08.1
EHERN

200

08.2
AOMI&E (\LF)

100

08.3
VEROMIHE (Y-t-2%)

100

0.05

08.4
BRAT-3VJ

(9

P
0

09.1.1
HERFRSE

200

09.1.2
AESFERAENYD . BRRRAA. RRUTREZEDY)

200

09.2
FRE-KEOITL SR
(E0FHBS h=hVE)

100

09.3
FREORE KERR (TH-HEF)

100

09.4
TERTFNRA KERT
(EEF)

100

(10)
50, SPET

10.1
S

100

10.2

SR

100

10.3
RIFIN
(FIHhUAE- 185 - EEE)

100

10.4
HAF—R-PRH—-RFU>E
(IREERRETZTH—H)

125

0.3

37.5

(13)
BERBERR

13.1
F/WRRAILVY

1,000

13.2
/W ERAOHETE

50

13.3
FRERAOSRIR
(D%#13.1 : /MRRAINIEFR)

200

13.4
A4IyhER

200
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13.5
HRIR
(53%813.1~4RU13.6 : FL/4h 2 - BEERA - B TUER)

200

(ZETODHCIFZHDIHE)

13.6 s
BRI
16.0

(16)

z0f Z ot 300

SPET
RERMIEXIREEDORAE HEREN\DREI DIRES
80 BFI RN - EER T 07.2

(HR-18IK - BEROHIN-HY—Hm)
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&10. SPET:HERER

1-ROF7>-3-A-)

GSFAB&U'SCFIc &P BRMAIE
AERR
1RBEDD —__
RER(O) | poemmE | T
KAHE A IRE =R o
m 7%
(ppm) (ug/A)
(1) (14.1) ™
A sevaen STC 300 0.065 19.5
Rl R JU7)V - IVERR
14.2.1
b RUESE 300 ]
14.2.3
TR 120 ]
(14.2)
(2) Y 14.2.5
N 1| s 7= s 150 -
PR | J\F2YT
14.2.6
ZB7INI-IVERR 30 0.0075 0.225
(ZIL3-I5315%8L 1)
14.2.7
{7V I—IVERRS 300 0.105 31.5
(ZIL3-I5315%F )
(3) 05.3
A F1-AHL 3 23 75
05.1
e 40 0.4035 16.14
() 05.2
=7 S FA(FrS- X —ED) 30 0.023 0.69
05.4
BT T FANEIY-2/F -2 3 0.007 0-245
11.1
HER UARIE 10 -
(4)
BrHE ;1*)52 10 -
(Fro71-%) IR
11.3 30 )
W BELLE0EST)
(11)
HORR
11.4 30 )
ZOMOWBERUS YT
11.5
NFRY 1> i
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11.6
= FHIRR
(FEHREEH®RNZSD)

(5)
T4
OSEYED)

(15)
Ay

15.1
Vorv
FEMeEFERETZIEO)

30

0.04

1.2

15.2
FvY-FvIHI T &

30

15.3
or

30

(6)
B4, 2R,
2=-F Y-Z Y
34 &

(12)

1858, R)AZ,
2T V-2 Y
74 &

12.1
BIENUEIERAR

12.2
AR
U\-T-BER L -BEED)

1.6

1.6

12.3
B (KEFED)

15

12.4
NR9—R

15

12.5
2-7-J0R%
(DADDED)

200

0.05

10

12.6
V=2 Ry -33%—-2%
L-IED)

30

0.04

1.2

12.7
B34
(B> RyFEMZED)

120

12.8
2253

12.9
Eil-ReE
(REZEFERETZFRE)

15

12.10
RIHRSNOIV N ERR

40

01.1
FL-FLERK - RS O3-JILh (BRMER) &)

200

0.13

26

01.3
#REL-D-b—RDA b5

200

01.4
-4 TL—2)

70

0.01

0.7
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(1)

01.5

ARG B3, >
01.6
27 30
01.7
TN FARY - 125 40 0.1 4
(FAEERETETH— )
01.8
RTA - TRTA B 125
02.1 200
TEYIE - BDIERAS OKESFRUEAS)
02.2
== H % 15
2 GATRKBORERF TRV S3>)
Sefg
02.3 s
KBRS TS
02.4
R AT ) — 1% 15
(FLAERH RIS FERhE R T B7H— 1)
3) 03.0
A e oK 50 0.006 0.3
04.1.1
g >0
04.1.2
MTRE 140
1) (RUESE - T0-X> I —Y- 2 TLyKRE)
I—y
04.1.2.5 125 0.54 67.5
AU
04.1.2.9
TIN-YP—% 30 0.135 4.05
(REEEEINETEFH 1)
04.2.2 . 200
W HEONTR (AE-8BT%)
(4.2)
HR 04.2.2.5
B RO 1L 2 TLwR 30
(E—FVI5—%5)
06.1
BEONT & 200
(K-BZ-J-2IL-VF)
06.2 i

BN (NER-ATHE)
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(7)
TOMMOESR

06.3
ST -A-P-ILE

30

06.4
No TN 200
(6)
)77
7 06.5
MEF-SARTT1E 200
(EEEERETEFT—N)
06.6 20
IRFALED - \yHZyH2
06.7
KOMTR (B-HF%) 200
06.8
AT (FAED) 100 0.1 10
07.1
B/ I AE 50
o (EHROBOR—H—RG)
N\ —Phl)—
= 07.2
ER/ ) HEET 80 0.08 6.4
(EfTk- 10k - BEROHZR— ) —B5)
08.1
AR 200
08.2
AOMTRE (J\LZ) 100 1.6 160
(8)
SN
08.3
VERONMTR (V—t—%) 100 1.6 160
08.4 )
BRr-39
09.1.1
BT 200
09.1.2 500
ERFERAENY)., BEE, RSN
) 09.2
& mEe EFEKEOIN LG 100 0.002 0.2
B (FOFEBT-H=HYEH)
09.3 100

FREORHE KERR (F1-HBES)

09.4
TERTFINEE OKERR
(EEH)

100
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10.1

457 100
10.2
SIE, 100
(10)
mome [
121700 100
(PN - - 55 )
10.4
HRI—R-H2H—RS> & 125 0.013 1.625
(R LT BT 1)
13.1
/4RSS 1,000
r‘1—’3.2 _ 50
/AR
13.3
B ERRDERIR 200
a3 (54H13.1 : A/SHRAIILIERC)
BERERR
13.4
HATyNES 200
13.5
BB 200
(44131 ~4RU13.6 : TL/4I2F - B - YTV IRC)
13.6 5
BREYT
16.0
(%10;113 oAt 300 0.3 90
(S TOSECERLDES)
SPET
R R ERORATE =g B AR EES
160 B (BBOEVEH) OHITE Oséff“’t
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F11.mTAMDI VDt EICHVI RS MEER—33aV (X

BmniA

EU SCFYTEtECAVGNIEERDLE

R=23>H4Z(g/N)

SRprTm e (BB —BER TOfa—e) |
(1) 270 d—-)Lerd Beverages(non-alcoholic) 324.0
(2) 7)I3—)LER Ext.c: Alcoholic beverages 20.0
(3) #HhL Ext.e: Others, e.g. chewing gum 2.0
(4) BEFHEFY>T1-F) Ext.a: Candy, confectionary 27.0
(5) BFFERTYIE) Ext.b: Condiments, seasonings 20.0
(6) B8 AR ZA-T. Y- . Y355% | Ext.d: Soups, savouries 20.0
(7) (1) - (6) LS Foods 133.4

1) modified Theoretical Added Maximum Daily Intake

2) Scientific Committee for food
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#<12. SPETACLZZENOIEMEHTEBEMSDLERUMTAMDIA(CLZIEREHEESE. MUNINOAELEFLDLEE

(BT : mg/kgtAE/H)

. SPETS%: MSDIE | mTAMDI% NOAEL i
o) 2-AbFS-
4-70EMIT)- .
0.0181 3.27E-07 0.0039 300 ECHA dossier 90RRBIR/EIZSE MR (2011)
SPET%: MSDIE | mTAMDIE NOAEL g
@ 1YFYTLYNIE
0.0018 3.63E-07 0.0014 1,000 ECHA dossier 28EIRIR{EIESHM1ER (2018)
NOEL
SPET%: MSDI% mTAMDI% g8
® FAFS=A-) (ERES]Y)
0.0007 5.44E-07 0.0013 0.56 19994F$553EIECFAS
NOEL
SPET:%: MSDI% mTAMDEZE | g8
@ 4,5-5XFNFFY-I i €=/
0.0009 7.80E-07 0.0017 0.92 20024559 EIECFASE
. . . TTC
. A SPET%: MSDI% mTAMDI% R g8
3-XMESESTY -
0.0001 8.35E-07 0.0133 0.01 200145557 EIECFAS
- - - NOEL
. . SPET:%: MSDI% MTAMDEE | et avm®) g8
2-AHTNTOEAR—b _
0.0091 8.35E-07 0.0013 1.90 19994F$E53EIECFASE
SPET%: MSDI% mTAMDI% UTTZCI g8
@ 5-AFN-2-NTFV-4-1> (72 L)
0.0025 1.02E-06 0.0026 0.03 20024F5559EJECFAS
NOEL
SPET:%: MSDI% MTAMDEE | .o g8
trans,trans -2,4-A993TF-) CRBEEN ™)
0.0181 1.11E-06 0.0022 15.00 20034561 EIECFASE
SPET%: MSDI%E | mTAMDI% NOAEL g
@ | 567,87 5ErOEI U -
ERSAAE RIS
0.0015]  1.52E-06 0.0101 19.00 RIS 5,6 ,7 ,8-7hSEROFFHU ]
SPET%: MSDIE | mTAMDIE NOAEL g
© 1reTsAl RSN EE
0.0029 2.79E-05 0.0061 5.00 g e

[RNDEHEE 1-~X>F7>-3-A-)L]

1) 2HaR>A>FA=) (https://www.inchem.org/documents/jecfa/jecmono/v44jec09.htm)
2) 2,4-SAFI-5-EZNFFY-)L (https://www.inchem.org/documents/jecfa/iecmono/v50ije12.htm)
3) 2-AVHTR-3-T5)=)L/3-XHTK-2-R>5J> (https://www.inchem.org/documents/jecfa/iecmono/v44iec09.htm)

4) trans,trans-2,4-~"F9ST1H-)
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(https://iris.who.int/bitstream/handle/10665/43038/924166052X.pdf?sequence=1 )
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