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H (—EEmENm) VAN 095,
5 9 MR S US N A T8 3 TRk oy B 23 E
DHNTWDME, MAICEFEE S Tob
NTWDEHEROZEDOMO 53 5 H (A
410 4 H)

(5) FLdk ZoRkFIH
a) & - BAEZIToTCVDHEDOD 4
b) HiE - f@ A D X5
c) B - E A OEE (BLHE B FEHE L
THDHEHDITHONTITHE L5l
d) BEHEASFARITW RGBS
o TUXZ DOHE
e) Mg (&dh/FERAn) BIHG &,

=

==N
TR OEE R - AR OFRE CIEBEFRMN
P B Y A N R OB B
fn AU A b & DI BEE TN S o A
BEOEELET LI LEEZAMNE LT,
U2 RRAE ST 29 E0RE LS
BB ED LTSS ORI L7223,
KRRED S D HILARZL VY, ZhHITDON
THIEE 70 B EHEZMICEEA L TH
boXkoMEL,
2) FEMEARICE D B RAENSE
2)-1 HEHMLEMEREOBEDRER
RLDEBRRORAEHMEHEBEORE
2)-1-1 FEHMEA WL & o % O A
iR b

A2 44 (2020 4F) 1 A~12 AICEWN



THEBHEIZHER LB O &I
DWNWT, HEZE L TV b2t 5 E
B fFlofi R A2 tlc, WE 4 RO E
(23 1F B ff B AR R & R A AT
> 77,
- HEER IR O E H
HHE (ug/ AN/ H)
= (=M A & (kg) X 10° (ng/kg))
J (HEF N X AR X365 H)
- - (R
HEFEAND AR A A (142000 75
AN) X 0.1=1200 5 A
AR AHETHREZE LB RS
1 51 thOF MMk e & (41,479 t) &
AAEE LESSE 124 tHOEMIR
768 (45, 123 t) ThR L 721K (0. 919),
LM a kL < Gl 5 72 o123 HE
EEREEZ LD 2 RS D3N
bHoHDT, AR INTCHEROMHE
0.919 %, 0.9 & L7z,
2)-1-2 RIRFERHE H E O A
I0FT X v #fit 7= T0FT @7 1 —N
VIR Y A b HARIZET 2 RREFE
EEWEICZYT2MBD Y 6, KEE
A RS E W2 (Flavor and Extract
of the
United States : FEMA) @ [—f{RIZZE L
PRI EZNDHWE (Generally Recognized
as Safe : GRAS) | (FEMA GRAS) U A U
i &, FEMA #F5 2372 < T0FT 7 m—/3 )L
Y 2 M2V EEDORAETHAD
EHENZWRRER 14 KRME %8
MU EECHELZITo 72, D24
g b Lo sE R &k 27 &t
G LR AZ L, Bt aiTo
776

Manufacturers Association
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2)-2 RIRERHEH & O ERRHLE
RIRE RO T2 (20204) 1LH ~124
Zextge b Lol B A O RITINZ
TOFT23 S0t U 7= [RIREII DK E WM, of
K, A v Fxv 7, REOMEHERHE
fa R 2B L AA LSS E - il
D ZAT > T, Flo, AR 2
L T Maximized Survey-Derived Intake
MSDD & IC L v EREZ HH L7,

(JECFA “Working paper (monograph)
format for flavouring
agents” (12/2000) FCL&LDEEEHEE L
(2 & % EHR A A 5 )

BHE(ug/ N/ H)

= {[4EMfH & (kg) X10°(u g/kg) |
/IHEFE NN X % X< 365 H)
EE- PN
HA 182,000 5 A X0.1=1,200 5 A
KIE 3 4E 3,000 7 A X0.1=3,300 75 A
KM 4 {5 X 0. 1=4, 000 5 A
gk 6 1& 5, 000 5 A X0. 1

=6,500 5 A
A R T7 24{& 7,600 5 A X0.1
=2,760 5 A

HE 14 {5 X0. 1=1{& 4,000 5 A

(The World Bank Group, 2020)

HA 90%, KE 90%, BERIN 90%, Hpd
K T0%, A2 R T 80%, HE 60%
2)-3 HEHLEWMER EO EERLE

s A ML G O 24 (20204F) 1H
~12H ZxtGe e Lo HERHE ORI
Iz, TOFIANSEMG L 7= IR 0 K [E | Bk
N, HEEK, A RRy T, RHEOMEH
EREARAZEEL, AR LEHALE -
M & DA T2, F2, AR



ZfEA L CMSDIIAIC L 0 ERE A FH L
7o (JECFA “Working paper (monograph)

format for flavouring agents ~
(12/2000) o> BEMUARAERE U1 & 5 3
A A )

BHE (ug/ N/ H)

= [4FMf A & (kg) X10°(u g/kg) |
/HE A NA X3 X365 A}
HEEANO:
HA 1{%2,000 5 A X0.1=1,200 A
KE 34 3,000 5 A X0.1=3,300 A
R 4 {8 < 0. 1=4, 000 7 A
ETK 645 5,000 5 A X0. 1

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

thE 14 {8 X0.1=11& 4,000 5 A

(The World Bank Group, 2020)
WE

HA 90%, K[E 90%, KM 90%, rd
K 70%. A v RKFRTT 80%, HE 60%
3) FEHMLAWD SPET EIC L 5EBRE
FEAFZ
3)-1 FlHRE
MHEEITET, BN TINE CICEM
ENT-FEME A D SPET 152 & 218
BEHEORLICET M EONE &
MEL. PHABTICBW TR LT 5
BEORMEIZHOWTHR LTz, ZORMFIC
Y TITELEHMLAEME LT 2WE AR
R CHEZELER L., EEHELEWFE
F 8 ALICEAT L. PlHREZ T o7z, W
ENLEF, BRETO—#HOEXEE
CCMEFIEOBREL R T 2 &3z,
5o BIEHEMEZ . fhOEEEHE
FEHETOMEE i LT,
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3)-2 AITHA

AWFSE 2 AR X, FEHE L7 PR A O
fER A E 2 CRIZEMOERE —# LE
L. BESSBEICEE ST DB/ MG
DIERETIMFIZ DN TH IR EEZ T
7=

A RE

. IZF =Y

1
2. =F )<L h—)b
3. WileA YT I
4. <) h—)v
5. TV M7=V ATF IV
6. XUAXT )T ER
7. =FNT7 7T —Fh
8. YU ATATE R
9. 7t MNEERR=T L
10. VU FEAF L

"ol T —2006 SPETIEIZ L D #
EHEREZFR L, ZOfE4 MSDI A,
MB VEIZ L VLT & g A 1T -
7o

AL, BABE LESORRE
B 124t L, REICY 2> TEA4E
ORIV S 72, BIE L
4 Z R B b L2 E s, o R E
I RBROEBE > Tc, 7o, (A
KGR LV EMF SN T 7 A VT tt
A xR b LT ETEALDOT — X A
L. 12077 AV E LT,

BoNTmZE T — 212D &, SPET i
K OV modified Added
Maximum Daily Intake (mTAMDI) ¥£IZ X
LEREHE 2TV, BRClE S Twn
% MB {£ M OV MSDT 5 T OHEFHES ADT &
Lt L7z,

AWFFED 3AERIX, 2FERIZHEm LT

Theoretical



PFEDFRER LB E 2 THEEFEXREZIHIC
—HEAE L., SEMDBEICEESNLE
BHEA W OFERETRINFRIZ DOV T 72 127
BEEITST2,

A RE

l. 22A X A4-T N7 = /) —)b
ATy N R

FHT T =F—)

4, 5= AFNVTF TV — )b

2-sec-7 FN-3-A NFTET
TFI) 2-ANTH T e A R— |
5= A FI=2-~T T o —4-F

trans, trans-2,4-4 27 % ) —)L
56,7,8-7 h 7k Fuax /% U
10. 1-~27 »=3-F—/)L

/o eT7 =25 SPETIEIC LY #
EEREZFR L, TOfEZ MSDI #AIC
LGOS & B Z1T o 7,

Flo, BRHEELRDZEBMBNLD
modified Theoretical Added Maximum
Daily Intake (mTAMDI) {EIC K BHHEED
TV L7,

© 00 N O O = W

2. MB FRIZ L BFROEBREFED
5
1) 77 bREBHR
GC/MS 7 ettt

775 2 : DB-1HT (15 m X 0.25 mm I.D.
B 0.1 pm), 7 AH{EE : 40C (3
min) =4 °C /min — 170 °C — 20 °C /min —
300°C, VEALEE : 300C, A ¥ —7
= — AR 310°C, A A U PRIE L 200°C,
A F AL  EL, A A AREE : 70 eV,
HEE—RF:SIM, HIEEEHK: v —TF 7
N RmEFE mz 85, 6 —F 7 KNURER
m/z 99

ay
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AR A IR 0D 7

QUECHhERS 7% (AOAC 2007.01) % FHu>,
UUFOFEIC LR AZ 1T 572, A
BHIFI 5.0 g 2 50 nL mOLF 2 — 7T
V. /K5 mL, WHEMARAEIFHL 200 pL KT
1%EEE 7 & b= h U LEEIK 10 nl &R
mu., EX<H# L, HmKmET ~Y v
A6 g, HOKEEEET MU U A 1.5 g &0
Z. BbiZ¥y v 7 TEEE, 1 SMIE
&9 Letk, =m0 (143, 1,500Xg)
L7, 2O REO—E%ik~ 712y
2 150 mg, PSA 50 mg, C18 FEIEA| 50 mg
Za il 2 nl mOF 2 —7 IR L,
H oy FIFxH—T 30 L%,
w0 (1 43R, 1,500 [A#iE/4y) Uiz, EiE
% GC/MS /A 7 /UVAIZEREL LakBRIsIR & L
77

DA FATT R — FREER
DHS-GC/MS Il & 44

DHS-S:ft: 7 LRE 60°C, RIA4 A
Ty 7 N7y ARE 10C, AP
varyAT v/ b7 v FRE 280°C A
NIRRT AT 7 =T A4 RE
260°C, A > FaX— 3 UK 10 57,
ANy BT 104, R4 AT
> ZWEH 45y

GC/MS Z:ff: 577 2 TnertCap Pure-WAX
(30 m X 0.25 mm I.D. [ 0.25 pm) .,
7 A iR JE 40°C (3
min) =»4°C/min—170°C—20°C/min—300
C. EADEE 300C, A v 4 —7 =—
AR 240°C, A A JRIEE 200°C, A
F oAbk Bl A A ALEIE 70 eV, HIE
E— NSIM, HIEEEKR 7V VAV TFF
VT X—K miz 99, 3-T T =)LAVF
T T X — b mz 113, 4= F =)L A




VYFFTT A= mz 127
PRI O T

3. ICP & AW B BRIE B9 D

MB 3B (1~4 OV 6~TREL1.0 g. 5B 28

0.5 g) %20 mL O~y RAR—Z/A
TMIEVEY BT FIUAL gk
UK 2 mL Mz, RNT~vA 27 m)
UMM L CHEME R 2 5 ul 1E
AL, BEHIZx vy I THEEHLEZE, A
VT 7 AT —TA T ORE
Z B < BHR L. DHS-GC/MS JHRABRVAE &
L7z,

3) FF = —F NVRER
DHS-GC/MS Il & £t
DHS §&ft: #7 HNRFE 60°C, KT 4 AT
v NI TRE 10C, f vyl v
a AT v N v IRE 250°C, N0
TR TZ A7 7—F4 IR 260C,
Ao FaX—v g UEE 305 AR v
B UHEME 20 3. RTA AT v IR
10 45

GC/MS &14:: 7 & Stabilwax (30 m X
0.32 mm I.D. EJE 0.5 pym), 7 AHiEE
40°C (8 43) —10°C/4y—250°C (6 43) IEA
HiEE 220C, A v #—7 = — RiRJE
250°C., A A PRIRE 200°C, 1 A MKik
EI. A A ALEJE 70 eV, HlET— K SIM,
HEEEE DAFILALT 4 F n/z 62,
T U AINT 4 R m/z 146
FRBR A IR O 7

MBEEE (1RHE1.0 g, 2~THRE0.2 ¢g)
Z 20 mL D~y RAR— AL T )VIZE
DEY ., BT RY DAL g KUUK 2 mL
EMAEBICX Yy v 7 TEELEEZ, A
VT I A X =T/ T L O
Z B < BHR L. DHS-GC/MS JHRABRYAE &
L7z,

13

1) b5 B RO ICP Btk DR
WA ERS (JECFA HiAs K& Y FCC13 D #i
F&) o, BB (R 18X JIS) 128
W, —fRBRIE T ICPIERHW ST
WD RRBRIES, BSOS BFE T ICP ik
WZ XD ESTBBEH SN THD A %
HEL, o, —BEBRIESKSLTO
SHCR IR SN TV D RS SN T
FL O, b, WAEKEAEED
FRERN A & b L7z,
2) ICP ¥Eor pr sk DR ET

REPR R IL, As T 189.042 nm, Pb T
220. 353 nm, Y T 371. 030 nm 23 & Sk B
MR HEGILFEOREIZEDEN
FEYERRFE X 0.01 pg/mL & L7z, WEARER
FTrU DA LY UL REES LY
VNN (7 S/ SV VIV S kS DN
732 % FBHR FE DRk 2 IV T LAs KUY Pb
DOWMENGRER 21T - 72 & 2 A, aEHR
JE R AR (PARYE L ST i AR IE) |
GEND~RY v I ZAOENTLY . H
EMEIC G 2 D BNRR D Z LRI L)
L7 olz, BIRTOREHRENMELS 725
E MY w7 ZADREIT/NS IR DD,
HIE RS ICHE DL AR 22 0 JE H K
<l Z enn, WEMNGLFEEY Y
v 7 ADFEFESCRE O A EDEIZE -
TREZREIENGE LN D5 LF 6N
WA ND T,

3) EREH B 2 F\ 72 ICP D Rg
HEWFEIL, As T 189.042 nm, Pb T
220. 353 nm, Y T 371. 030 nm 23 & Sk i
ME L, PEGRICHEDOHREIZEDERN



FEAEVREELX 0.01 pg/mL & L7z, #HiflZ
FTRU DA ALY UL REES LY
UL, WY TR L EGE L, IE
FEORBAER D, As ITEUEHEEE 0. 02
mg/mL THIUIHNO A TRIFIZERR
BETHDLZ ENGhoTlz, —J7, Pbit~
N w7 ZADOFENRKE BRI
STz, FL—hEMEAI—N) v V%
HAW=aidlBic L b~ MY v 7 ApE%E
Fhts L7z, As OATICIE, BEHE KICEE
LA — R v Vil S -FEmY R
ZHEA L. Pb OSHTIIT— R Y v P
TRbr STy & MR T L CRlBHIK
E LTz, AsIZOWNWTIE~ R w7 2D
BAEAMEST D20, A—~bh) w7 A%
AW EEREc L 2 &L Lz,

4. EH ENRZBW-HERBRORRE
[tz Sk PR 51 A
DEREEAREBZOVWTHOELENR %
AW & NMR 8 A ot

EEHRE S L TRELBIIYAEEIC
INEH STV D 10 FEO E & AR RS (7
XAy, W7V, VT
=NVTIv, V7 /) ary—), pkt
Fex o ZBEFR, prb Fek I ZE8FK
e XTI, BV AKX =)L TNTAFY
=), TutrafFy— Lk re A<l
fig) % %812, 5 NMR % V7= 'H-gNMR
DRI AT > Te. FONTHER R % |
BN fREESEE CTH D 600MHz % FH
7= 'H-gNMR OfER & ik L, 5 E NR %
A2 'H-gNMR D ELJE - FEEICHOWTHE
217,
DFV IV ERRELEE—IHI
BT K 2T DRt
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AREHIR ST & L CHit@ET 55V
YUV 3t 4 AWz, ¥ F L HPLC
&EFEPIEIT & D NEBIEYE oNMR % FHVN T
T U T D FRAER L &t 2
L. ZREE L7z (BIEIRE (25/2/E0)
0.859~0. 935, #akHHiE 80.2~94.2%)

V=7 & &iEE. AT RV ETTY
YYD 2SR E 2RIKEFRBIFIRETTH o
72525/ —A1{f (Rha-Hl) &7 a—
A AL (Gle-H1) Z HWTHEFT L7,
NV Tz ) afF = AERELE LY
— IV BEERRY =T T 4T 4T
BT X 2T DRt

AEHZIZ, BNy & LCitmd 5
DFZ (FA255~257) & T IRIEHEin & F VW 7,
DFZ ) 40 mg Z 7 & b2 1.0 mL [ZHEfE
L. NMR & % FEh L 7=, 600 MHz (/&
B%) K ON80 MHz (i 1) o NMR %EE %
W, JIESIFIEFE— L7 (25° €, AQ 4.5
DI 60 s), HFHNTZART FLiT
MestReNova CTHLEE L PHETIIE—2 K
v FOE X% PF ETlE Lorentzian—
Gaussian B DI BEIC L - TEMER
bRt Lz, ZREE LTiE, BEdRo
X 7/ HPLC T b vz B A2 v
7=

S\

5. RN DHERBRIEDOHRIT
B4 5 amAatse
1) & NMR 12 X 2 MIERER HEDORE

T AT — KR DNE O BAER
ThHL—a—T AL F)L—Dp—T ==
NT T = AFINVT AT IVE LS RIT,
JE SO SR L o B BAC AT 7o B
MEITo T2, EEEOEMMEORLITIL,
A R AT oD IE i 0 R A 25 0 BE T

== —N
JE B



BHDI2H, £ H-aWR ZISH L, #IE
GO RELENE &Y 7T ILORE
ATV, K7 MU 3 B AT BE 72 ik &
ez L7z, £, HEHKREICBTLE
BEIEOMERBRIEORBEEZIT - 72,
2)HPLC IZ X % 53 BE AT i DR

FCC12 TR &N T 5 Zo#ris (FCC i)
IZDOWT, 7T AT — A N5y
V=3, 6- A F V-2- T P WL (DKP)
WRNZ 1- a-T A2ULF)L-p-7 = =)L
T I = AF L ATV (L, D-APM) 34T
O3 FHME & o AT RF R0 0 BIEEE D s & B
L7, £/, BEELEIC, b 3
TR O E AN L, D-APM & —E&RIR
MUT=T 20T — LB OS5 HT 247 -
77

3)RMS % V7= HPLC B & DRt

RMS OB HIZ B 7= > Tid, 'H-qNMR (2 &
% E RIS ISV IR S 7= & E xR
WE K OB HEWE O REMERRHE I D T
HPLC THbr L7, D%, HohizT —

FNCHAD SR 28D S REMREEK L,

Z O ERAOME X O kb (HE X5/ FL e
W) D> B FEYEW KT 5 I E X SR O
RMS ZHH L7z, 5547z RUS O IEffEdE
[Z2OWTIE, L, D-APM XX DKP % & deEE
HREDET MVFKRZRE L, RIS & H
W2 HTEE & TER DI E R RYE O E &
RS & O DAk BRI L 05D
NHERMA T 5 Z LIC X VEHi L
776

(fifiy BE. i ~ D B &)
AWFFRIE AR BRI 23000 D T 72 0,

C. IERRE VOB
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1. RERNDEEERE - FEHEAR
KOt SPET MBI X AAEICESSBRE
HEFHZ RS S50
1) EEERFHREZEICLZEHEM
MBI EOHE B A5
D-1BERMY O LEERRE
BRCEE ARG L L2 13 [
O A T2 25, BilAET
EIRERIC, ADI & DIz W T, —A
—HEIECHEL 25 M BIXE)» T,
B ERIIC X, ol -
BAFEZLBICL D T o r— 2Rk
L. BRZ2HEBEOBEIZ >, HEH,
B, BEOT v — NEEITV, EE
JREAEL I L%, K LENT TR
WM — HEBEEZ R 5 72D DOIE
ELEDTERTH D, REIEEONR
%, BEHEIC K 2B ERGT TIThi
D LEERF R D,
D-1-1 7 > 72— b BEEE O B
Ty —MIBESBNY LV — R
(R, Ao L2 /50
WO ODFRE Liz8E) L LT4A
FEL., HDOWITIA L THIfTLI-&E %
Dl AN ER N EE2 x5 L Lz, &6
W VBESTEA LT ED 5 b EHK A,
{ENES & R DSMCRoE L 7c &= %
br& B E L TRIMERE LT-EE TR
gl AR & LCT v — hOHIC
LT EokELTWS, BIRZL— N
O HIF 8 8 D O LR A A AT O FE R
EIZHOWTIE, FEEND OHEED I
TR VIREDOAEE HHEI A LB L,
IHIC, BHINTCHEAEEICKE eHE
WRIRWINE D TR T 2720, R
DD VI E OIS RAE Y E L 0¥k



AMERGET D Z EBMETH D,
D-1-2 A E &
PR SR LR SR 2L
SOREE S > TWDONEFITH D,
RERMMNED X5 MmN b
WMEDI TV A MNIZHOWTIE, B St
DEAND B HFREEAN TR TE D,
DD, FAEEFHED ZAFRS W OERIC
X, BFTORMEERFEIC LM LE
rnDEFERE R EHELE L, T U — b
1T D LR 2 IC, FRENMEG
BEFREL, AEEED TV D,
1)-1-3 Bl & — A — B EHE R

A SR — % DI TR 5 M O3B 44
VAR v Fo—r T IS
BRI E~MER SN D, BaEh R
Je. VRERFOFEFE, RRSE & FRETOH
FREDAVBEHE L OV % LIZ KX Dk~ 72 BE
FENFEAETDH, KFAETIIADODIZADL
RVVE SN EE . 1A 10%, 52
Al 15%., 2 3 [MILIRE 20% & RFEY | 45 6
[ EH AR ERIE R AR 729 2 T,
PEEE (FEK) R 20% %Mkt L CT& -,
BHEE CoKMEIX, FAlE LTHELD
BF3Hie LTnd, FHOEREED
BIENS— A—HPEHERELZRD S
T, F 13 EFEE IR, SfcEAR
12600 H A TERL, 512365 (H) Tk
LTWb, —A—HEREIL ng &k
%o MHHGEOEEIZH T > TIXREFT T
W H A Z > THIEZ LD TV D, —
A— BEREFHEICOWTIE, FEER
Mz b ok, AL Az 3 Hr (1
B8 0. Img RO & DI 2 K7, 0. 0lmg
KD b DI 1AH) TRRL,
1)-1-4 Hiff &, A E &, BEEOH
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R EBEDLEN

# 1-1 [CHEO BALT X2 10
in H O i &, HEEE, BIELE R
SR
LERITH T DRSS e &I a2
OEMPHEOHREBEOEREETH D, 7
Yh— RNEENbRDLE, BB LV—FR
mDMHATED 9B, EERICTRMITHEH S
NTWDLENIEMICHE TE ThiRnsr
—2AbbbHEEZXLND, [EHAEFER
FOY TERE] 1I7 07— THESH
e M EL b LI (ZOHHEIZ
X, AR ARHOER L E T, FARK
JFER BT b EER D EE 2 T) VRIS
G S o &, EERICADOICA
LEABEELEHMECH D, HFHEICX
% oM EREE AR O FIEICHERL L
TFEEROERD S BRAERNYTS
DR, L O— A — HEBEE O &
WO RKKHM B, BEEIT-> TV 5,

Fo. R TIEL, SR 4 FEEOARE
BEXG L LEBERNMOE 14 B H
OEBBEHEEDT-ODOT 77— FlE S
e L7z,
A AT 2R [ S SR

55 14 IR A O RFE CTd 55 F0 5 R
DOF 1 RFAAE T 78. 2%D[EILR & 260, Al
[B155 13 BIFHA O HIERE DOKYE (79.6%) &
FIRECTH-oT,
A 22 DRI E A~ D KIS
14 [RIFAE S EROFEZE A RLE L
. AEHEREHEICESTO [500 5
X & TRIEEEORR] BRND &
IICHEE L, MRELTE 1 KFAAET
DR EE RO S 7o b D & BT
vy

~

Y

o



AT A
Y SN EZEE S & ICT — 4 %2

YEa—Z AN LEREITV, Tiiodk

B R L T2,

501 BRRERMYAEE BRIy
4 b TR, BT AR, W
IR

52 BRIRImA R BES
AR, Bdhmg He .
N LA A 1 IREFF LD 2T,

WHFE 7 N— 7@ B L, 5 13 X T

DFERERZ OMOITHFRN O, Hld, ks

BEREZ T XREFZEOEREOHTZITV,

B 6EE T, ThH, HAsRIEEh

72 D7, OEM, & EIME, DWW IE, F

LT BFE R DN HONT, EIFORM

Y RAS T WM T 570, 4 14 [A]

PEOE 2 KA L L CEREZIT- 7,

ZORER, 69 fE B EIZ AT, SF05

FEFE L A6 FE DA FHRA L 489 1,

MBI AL 435 {4, [BIUERIL 89. 0% THh >

776
Y SN HEEE S LT — 4 %2

B a—=Z AN LEREITV, TRiodk

FHERB AR LT,

501 BRSEMYAEEN BRIy

e LAY in W A DA i I fAn b

52 BRIRImA R BES

AR, BdmT AT R, R

-2 BEFIRI O L EERE
ARG TIEE T  BF2FE LR & L

7 5 8IE DR A DRI FE A AT o T2 f R

ZLLTFIZRT,

RER, AR
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RIEE L L, BN CTHRAEREMLTZ 5B
WIS A FE S FL, BN 2 4R I &
NiEEZEW®RT 5, MAREIL, Y%E
I A S AL, FDOEENF 2 4F
FECHGE SN B E BT 5, BEAFIRN
W D JFEHE JF AN E PE T & D DA Th
LI bRV, L, EBICIE, A
I & LT ICRE SR, HD
WA S hTe & XA LB —
ANRD 5, WiERE, MAREDOXSIIZON
T, BEEE2EL LT, A LR

H2X® %,
HHRr 2 D 22 W iy

BEFIRI D56 D EFRL OGS
NENT-0, HAEORE Y 2 MZixdH 5

D, EXRDHoTo 2T RET L &0
VT —ANBY | FAEFRITITFEED R
Mol Worr—andhs, £i-. 5
L UEERNITBE D 2IT > TV D
£ 0 A, HEFERITH A 22T U
ol THREINDGTF—AbHDH, W
TNbLOEAELE EHESNDN, H
TN D & W o THIR @ 72 &
e A= A AN

%8 FOFEMPEO—HE2E 1-2 (H
R TR T, F. R 122X, BF
FTCIZ, BLEE LA RO GEHEE BN
~OfFfEE R L, ADBERT 2&%
FHRL TR L, THEERE), T— A%
D —RAERE] &I EENEER (R
i R) & 200k L7zAa o 1 ERICE
BB L7, A 12600 5 AL 1
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TH5MHRUTEDHENSGH P ATF L
2T 4 ROHEE— FEREI RN &
RSN,

3.
7z
1) et B RO ICP stk D RE
(£ 3-1~% 3-9)

D-1 EBHEKICBIT S ICP Ex Az
JCFR AT IE

JECFA Hik& D —EBRIED WL DD
HAICBWT ICP-0BS (Fi & L Tix

ICP % AV 7= SRR B3 5 ifF



Inductively Coupled Plasma Atomic
Emission Spectrophotometry (ICP-AES))
DOFIEN STz, UL, —iaER
EOFICNEERERIZ B Btk iE 722 < |
F7o. ICP-MS (BT DtikiT o7z,
JECFA & =128\ TIX, ICP-0ES 232 < @
SR OB E L OREN TV D (960
fn ) . W E ICP-0ES DA T7e < JFi -
WS B RIN T X D5fi & oo Tl
V. B AeRURRR, Ik, ATALER A AT
FRAHTERIRT S L HICR>TND, 7
. ICP-MS 2B HRtikiE/e <, &4 T
ICP-MS RSN TWA B o
oo BEROSHIEE LTI 4MBIZ,
oo HEE L THMAI, LDy
i< 2 5 BIZ ICP-0ES N g% E ST
DI, FERZR IR ST R,

FCC13 #itg Tlx — MBI 0PIz,
lHepl. Ticp—oes) KON liep—ms] DIH
B2H Y FEMRBARN RIS TW D,

L2 L. FEEDILHEORER ROWEE
ECRERICOWV TR RS TR
W, Eo, WEEEESTRIZ OV T OFLR A
ENTW5D, FCC13 % TiE% < OB
TICPENHA SN TEY . R, 6.
71 R 7L UOKEBORERICH WS T
WD BIAZ% N, ICP-0ES, ICP-MS A34% A
ENTWELHDIE EETENEN 19 H
H. 24 fhH., 8 CTIEELETN 24 1A,
3L AE Lo TERY ICP-MS M TE
%A IE%Vy, ICP-0ES DOFEHE D &H %\
K OMDELRIZB TR, FLNITEEM
IREREEE R E TV D, ICP-MS 23
TEX25MBIEFZNHOD, FEMIZR SN
R SN TV D ERITD 7R NIERELE
DELFH ST B Rebaudioside A Tl
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BRI LTIEA vy MY A SRl L
TIEZ VU LENERETLR E LTV,
-2 ENHEKICBITS ICP Ex2 A
TR T IE

9 IRAE IR A E E T — iR
FEIZBWT TFHERG 7 7 A Rotmt
TR B ERIE L L CEE ST
W5, TEEE) THAIEE) ok . JIE
W RAZ DWW TR, THRAEIE 22T, THI
(CHUET D 7 iE T Uik, 1EYER
AT 28N L, W R AR
NUBROFEIERE ZRE T D, | RS HL
5 DI T NEEEIZ W T TR,
(B)NAZHEE | ITHIEIZ DWW TR &N T
WD, NEHETRICOWTIEEL SR
TV, AEEIOELTITHEL Y
) NU LD, #k v, Bl
VULDONY UL ZRRGTF S Dk,
TNAI=ULERNT A FRKITBNT
ICP-0ES SN TWnWh, 1 —k R
FrvZFUTU—1, 1 —VRAKRE
(HEDP) D #:BIk&IZ Tl ICP-0ES
WIEEE RS ME—B A SN TWD, Fiz,
A—NhHFZEL—F DN 7 LB T
ICP-0ES MR SN T 5,

JR5 18 TiE— BBkl VT, 15
BASG 7T A~ RN N ITE R O E
fo 77 A BEaEoiiE) & LT REE,
EEAER, SUBIORTLE, ICP FEt55k
SINTRF ORI, S dtds OPEREREAL ., HRAE
GME DA, T & 2 O ST
EMEROEESIENFE LRI T
%o HIEICHE OMIE R E PR EE ®E I
DOWTEFEHIE R SN TV 722, 72 T6.
TENE K OVE &3 4T ) O TR TR i
(i) PAEHEL ) IR\ T, WAENEILHE



ZERT L ETHETREANRINT
W5, JaJ7 18 £4:I2B VT, ICP-0ES A3
FEHSNTVWDDIE, SR T
U a EERRYE DT DT KK D I
Thh, "TTUULBKIZBWNT, £5%
(ZHER R, EEERIR O ENE T &G
FHENTHY, ICP-0ES THIAKMAHY D
TEHEVRIR & ROGBRIE & beis LHIE S 5 )7
EREH SN TS,

JIS TiX, K 0116 F&Je/Ye/mrimhlic
BWT, 4. ICP I THE
DR AT EZEE (F— M 77 —5) |
K, REXROHT A, o7 7 kOR
B OFREL, R B AR R S O
®,OWEREORE, EREON. T—H
DEOEHEFMP TSI N TS, (12,
ERINT) CTIIMmEMRE, WAL,
HERINE ., RINLARA RO AT IEIZ DUV TR
HANRINTEY NEREILHE L LT,
FRIE *F G236 & B BEIT< |
X7 NVOERY BN, FTAXHT
Fk72z®8 2R~ L, RBHEIRPICE £
TWARWNWZ ERLEE LV, Fiz, NIEHE
TEHITMEZS U T, B— I T
M35, Litlnd s, JISHELSLT
X, RESEICEBEOHKNHY | £
o ORERTTEE LT, ICP-0ES 23 %4k
RSN TWwW5, ICP-0ES A &N T
WAHRIET, #EEKFE S N 7 A I
o 2% 30 B EH Y A HIE
THEOHEREHHFRICTHESNALTY
%o < ITPAEREIRIC X 5 ESRM D ER
HanTsy, Wiy —E&DA v b
U 0 IMEEHEYS R & IR e OB YETR R\ Z &
NZEEN LT ICP-0ES THMTT 5 = &
Lo TWA,

BEA
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2) ICP ¥E4r M ik D E
(£ 3-10~%¢ 3-26., ¥ 3-1~[X] 3-9)
JIS BRIEHIKICIR VT, ATALE 72 < 7

L 72 M2 >\ T ICP-0ES % V7=t

FOMPERE SN TN D Hip 5 B C

M cbd s 4B (ERET MY U

L bV T A REED Y U LK
flE~ 27 %3 7 L) 12O\ T, ICP-0ES %

R 7o AR RS K ORI AR IEIC K D

As 2T Pb DEBIEIZ DWW THRET L7,

WEEHEIEIZ W T As, Pb XV Y D5

PR E B R e OV AR E (V) JREE 2 RRET L

7= & Z A As1£189. 042 nm, Pb 1% 220. 353

nm, Y /% 370. 030 nm TORENBIHFTH

ST, WEREETIXHEMEBT Y AT

T ORK T HEIE T0%ART X

130% L EOFERDBEHIL.~ FY v 7 A

DEBNKE Moz, LIV T LD

iR 1 &2 (0.02 g/mL) fREEH Y 7 A

DK 2 (0.04 g/mL) . Wi~ 7 * v

LDOMHE 1~3 (0.02~0.08 g/mL) T 70

~120% D RAF 72 [FUR G v, 7238,

WO IERIMNGE D B As VP 1%

R S Zedo Tz, F xR &Rk T

L. BT RN U LAOKRIK 1 LD 2
(0.02 }xTr0.04 g/mL) ROVEEEA U v

L ORIE 1~3 (0.02~0.08 g/mL) (25

WTC As TCINEEHEVE X0 BATF 7R [BEIE A3

BonbOo, Pb TlkiiE~ 7 %> ¥

L DOfHE 1(0.02 g/mL) TOD 71. 8%LAS,

WTHROME ., BRIE T HEIERIT 65. 3%

IR EfED o T,

3) R B2 F\ 72 ICP D Ra
(F 3-27~% 3-39, X 3-10~[X] 3-12)
%10 B SR AEEICFE O E

M A e (HEmERS N oA e



VN4 & RNV 1] A SV
7 A) BRI, As KT Pb OFSHNEIN
A m U T, BUBERRE R O T Sk
DL EAIT o To, BIFEEDRERNG
As IFFRIEH OFREHEE 2 0. 02 mg/mL T
HIVE, PEEHEZ D PR B RRTE T
90%LL £ D BIf 72BN G b T 7o,
As IZ2OWTIEAKIZ & 2 FRO A Tx
AIREECHIMI L7, — . PbiZ~ hYU w7
ADFEELE L 2, WEREEZHWT
HEILRNMEN -T2 &b, < R v
JABREDOEZDFL— RNEMAT— R v
CEHAWHZ L E LT,
3)-1 JIEWHEORE & BEROMER
ICP-OES IZ & 2 IE TlL, As (189. 042
nm, 193.759 nm) K O'Pb (220.353 nm,
261.418 nm) DHPR T, IEHEEIKIRE
0.02~1 pg/mL DHIFH T BAFAERRME (R
*>0.999) Z R, PUEEYE (Y @ 371.030
nm) & OFEIEIRELL D b BAF IR ER
BESNT (R > 0.99),
3) -2 AAEHE O TR ELE O FET

FEMESE T Tt Pb AFL— F T — b
U o PICERF ST Wi, KREE T
TRCTOREZKTEML, RAEHRE L
720 VRIMEINGRER FH O AETE b AR
K% T HiEE D 528 % B/ NRICHN 2 T2,
BRIZHAL LS 7 A CIIAE HE IR % WS
THLZEXSTpHBME T T 570, 7
FE=TKIZED pH % 6 FREEICHEE L,
ARk & LT,

3) =3 WSANENI EABR 0 i R

3)-3-1 Hififg ) U U A

As D[RR TG 1R B TE TR 80~
83%, FEYEUSINIET 96~100% & B4FTH
ST, —J. PhIZETOTFIET60%H T
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HY.PbO—FHNFL— FEFET— RV
v Vi L7 FTREME DS R S 4T,
3)-3-2 b H T A

As, Pb & HITT X TOHHIETRAL 72
AT =R (As K 92~116%., Pb: %9 83~94%)
Z A5 7 FEIT Pb IXFEAE D [A1I R (79 64%)
ICHARTELLBEI N,

3)-3-3 [REEH U UL

As 1T T R TOREK - FIET 0%, Lo
FEUHEZ R L, Pb b 80%LL EORINEEZ
wLTz, 72720, MR TIEL & A
Hiv, BBMEIZORMENE - T2,
3)-3-4 i~ 7R T L

As 1389 87~89%, Pb 134 94~101%D
ENERZ R L. WAL s E RS EE DS iR
Shic, WEEE OREE (Pb [EIUEK 72~
84%) &b L TRELBFE LT,

As (AR AEIRANTE SOAE 1 B AR TE &
WHZET, FEBEFTTHLLELT
90%LL EDOEINEZHE DL Z LA RETH
STy —FF P IZ DWW T, WEAEBE TR
INRNHETH 7208, FiizicFL— b
EAET— N vy UEEALLLZ LT,
by A, REEHD D DN, BilgE~ 7
e AN e AN EIN ST & R 0
Sz, =72 L, g, Y v AT
FL—RMEMET—FY vy EHWESE
DFERTH Pb DEUMERPMMELS [ F L—F
EFE A — R U > U ~OLREFIZIED K D
EE LN,

4. B ENMR Z AW HERBROBRZEIC
B3 2850
DBEEEAREIZOVWTOEENR %
FAVNIZ E B NMR 8 o st
(F4-1. K 4-1~[X 4-10)



ERESE NMR & 5L E NMR 2> 545 5 172 A
N7 VARG L AT NV TRESY
HPH 2 — U 7z, BUBHEE I oNMR JIE O b
REEBLZLTZ,

kGl Lz 10 flidh H OFRIEIZHOWNT
xR 2 gNMR CHRM L7z & 2 A, 600
MHz & 60 MHz DZEIRDEY Tl o7,
TR ARBESTO0.8% T A
TO0.6% 7 =2=)LT7 I TO0.5% V7
= /) aF Y —)LT1.2% p-b Raxi %
BEERT 1.8%, p-b Ko ZB5EmR A
FITO0.4%, B A X =)LTO0.8%, 7/
ARV =T 1A%, e afy—u
T0.4%, v A< UEET1LA4%THoT-,

SEAWEZRIED S B, ma~ ) VR
DAHIE 60 MHz DR TREIRINYAE
TN STV D HUEAE (95%LL ) %
TEI->TEY, KFFETHW -2 2~
VEENEREMATIEAR L, MlRAEw AT
HoleZ ERBEHE LTHET LN,
fihdFFK L, 600 MHz S O} 60 MHz DUV
NORER S . BEIRINYAEZIZINE S
TV D HBEZ 7= LT,
DFVvPrvERRLE LIEE—7 5
EIZ X BT ofEt

(F 4-2~%F 4-3, X 4-11~[X 4-17)

E— 7 @ SEN DR L B R
1%, ZHUE & OFRFRZEDY 0.3~3.7%T
bO, ZHE L RETEHET 52 &3k
Mmoo, M7, MR IRV TIE, &
TORBHZIBW TS REICXT LT 50%f2
ERWHEE CTH -2, ORI E LT,
W3 57 v b o — 27 ONfEEOEN
MEZ BT, BYEREEHIZ VT,
HMEARMECR—0 e hov—r T
OHYEEOIT LW e b E—7 &b
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L7272, SRE L RSO/ RIS
ize L L, MR HIZIHB VT, gNMR
ARNERED T o h o e—2 iz LT, F
Vooro7a b — 2 BNEIETH -
oo, MENE/NFEHE SN EBLEL
7o NMR B'—Z7 @ &AL, 7' b E
205 T DL | NMR O T FIE
ELTHALEBZLNDN, BEARES
MEOHFEIZAWS e b E—r 0¥
ERIC OV TEBET OMNERD D,
NV Tz ) afF = AERHBEL LY
— VBEERRE—T T 4o T4 T
BT X DT omEt

(FF 4-4~3 4-5, 4-18~1[¥ 4-21)
f#AT 121 DFZ @ 05 e OV H3' W B — 2
AW, @S MR (600 MHz) Tl
PH L - PF{E & HIZRAAE S 2%LAN CTHEME
KIboBEHNAEETH -T2, —FH, BE
NMR (80 MHz) TiI ' — 27 OEAR Y NFHE
T, FEE (INTIE) [T C&E oo
75, PHIETIZREZE+ 5.9%, PFIETITEK
KIS IhDFRENAE Uiz, PFIETIE, I
Ty Bt o SRR O B — 7 PHEIR IS K
ERENAELTEY . ARITWE D FER
JEDOAEMGIZI RS & &L T A HA—
B LARholcZ LA ERBRE 18. 1%D—
WEZz bz, 22T, PElg%EE
U CHNT 21T - 7o fE . PR LD E &
51X PH B & RIFRED £ 10%LLNIC Sk E
Sz, Ll XV, PF¥EZE ENIR (2
AT 2BRTIE, JRE— 7 OEhE %
UNCRETHZENEETHD ERES
iz,

5. REIINY OBIBHEBRIEDOHRIC
B9 % AN



1) & NMR |2 X % MiEEREFR H1E DBRES

(% 5-1, 5-1~[X] 5-5)

'H-gNMR V£ D & S RN 53 BT~ D i
AMEH O T D720, 7T AL T
— LK L=T AL F)-D-T = =)L
T T = AFILT AT LT ONWT H-
aNMR JIE & 1T~ 7=, TEED ST + L
—YV VT 4 kT D70, EREEE
YEWE T D 1, 4-BTMSB-d, & IV Tk
WHOT AT — B KN LT AR
IWTFIN-D-T =)V T T AF )T
AT )VEmEREE L,

BRI A EZETIZ, -7 AL
FN-D-T 2= )T T = AF LT A
TNOMERBRPBRESNATND Z &
HHEETDHEH-NMR ZHWTER
BT A0 1L-T AL FL-D-T =
ST T2 AT IV ATV L EARIT
EHELRWY 2T,
EREICRE RFREL A L L alietEns
FEWEHEH SN, £Z T, T AL
T—AbLE L-TAN)LF DT = =)L
T I AF LT AT LD 'H-gNMR A
N MRS L E TANVT —
LITHWT OH 2.48 OkFEHK 1) 108l
BINT-v 7T, LT AT
DT = =NT T = ATF IV AT )L
IZHKT DV 7TV T EEY T, B
Wby v —7T, Fico > 7 I
ITEER SN oz, T AT
—AERHYZ7FAE L CGHEY EE X
LT,

AR, -7 AL F L-D-7 = =)L
T IV ATFIVE AT NG E 2 T2
B TAOLT — K EEEIZEB L
W TP ERWSZ LY, BT
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IRREE CHYU AL AW O ERE 72 E BN F]
RBIC D & E 2 biLic, W{bEWA
b, OH 2.06 kFEH1) 128l
BINT=v T E, TASNLT— A
ICHRT LY IFEEET, E
sV LT#EY EE LN,
BIR LS EEAY 7TV EHE
N7 A0V — MG EiE, 93.9£0. 8%
(Mean=*SD, n=3)., L-7 A/N)LF )L-D-7
TNV T T AT AT L 2 /D
GHEIE, 83.9% (n=1) KO 86.1% (n=1)
THoHZ EMNHBH LT,
2)HPLC IZ & 2 53 B3 T B DRRRY
(# 5-2, X 5-6~[X 5-23)

FTFCCIBICB T LT ANV T—A K
W =RV -3,6-V 4 F Y -2-EXT
T UFEEE (DKP) W ONZ L-a -7 AL
N-D-T 2= VT T = AF )L AT )L
(L, D-APM) il T % BREE L 7=, & Dfk
BT AERT AT — AL 1, D-APM
D45 BIE L I NS A3 T IR 0D 45 C FCC R
MDD Z B LT, £Z CTHix
ORI LR, MEE 0.8
mL/min, BEIFEZ 2 FOWEKR (BEFE A:
0.05 mol/L U ¥ _IJkFF MU UL
0.05 mol/L Y /K _F KU 7 A=1:
1, BEFHB: 0.05 mmol/L U > g /K3
FhU DA 0.05 mmol/L VU EEKTE
FRUTA:TER=RUL=4: 4: 2)
DT Ty NMpirae WD IREEIC K
V. FCC IEIZBIT MBS Z R TE 5
ZEMNHBH L, T AULT — AL, D-APM,
DKP @ 3 FED 453 728 BAFIZ /3T RIRE T d
LI ENPHLMNERST, o, TR
FiEIE, 2024 £ 2 H 9 HICARENTH
10 fRE SR A E FIZIB T D L, D-APM



ORERBRICERH SN T\ 5D, AREHT
BWT, BRIEIT AV T — LD ER
HLAFETH V. BIEDOBNM AR ELEOMR
B LTHAHEEZ BN, FT0.
DKP Z & -7 ZA/3LF— A L, D-APM,
DKP DFIRFER G AR TH D Z &0 b,
TALEW OE R, WA TR IT D
SINTEDRE— 72 & RIEITHRBRE D
HRECERAEOm LIt BT b0k
Ebhb,
3)RMS % V7= HPLC EEE DK
(# 5-3~% 5-5, [X] 5-24~[4 5-30)
FHEYE (T AT — D) IZHT D L,
D-APM }2 OY DKP @ RMS ZHHT 5 7=,
H-gNMR IC LB G EICESWTHE S
725 B E X G E e OB HEW) B 0D R HE TR
HIZ DTSRI ATRR 3 e e 23 Bt
SHTZ HPLC THHr L7e, 0%, 561
o7 —ZICHESEFAZIE D KR ERE
TERL L. 2 DR &M O = o b GRIlE
G/ FMEWME) 7> & FIEME T 2 HIE
KO RMS ZH M L, 7, FHRER
DELRREZ F1f L 7= & Z A L, D-APM, DKP
KT A7)0 T — WO ER O EREK
1% 0.996~0.9999 & B4FTH D Z & Mk
I, PIESRE Kk O EYE
T 3 HHTOREROME X O FH)fEEH
HL7=& A, L, 0-APM % 1319, DKP i%
1555, 7 AL 7 — AT 1683 Th b = &
NEBA L, 22T, oz nso
T2 X0 EEWE (T AV T— L)
2T B MERTRYE D RS R L
7L Z A, L,D-APM |% 0.83, DKP % 0.98
THHZERHLNE ST, I, 15
HAL7Z RMS D IEfENE 2 F 3 5729,
L, D-APM Z&#eE T /LIAHR A J O DKP %
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GLETIRIEB 24 3y M oHR
L. HPLC {Zfft L. RMS IR OMERIED 1
DTHLMERNGYE 2 EEMIEME L
THOW DR ERIEIC LV E LD E
BEAZ LR LT, TORE, RMS kL
SR EAEIC KGO N ERMEITIZE
[M%CTodH V., RSDITHATA.3%ERED
BlifFChot-, ULEDRERI Y, LY
B R OZIITHKIET D RIS IZIEMTH Y |
RMS HEIZ XD 7 AL T — LD 1,0
APM J2 O DKP DFEfE7R E RN FIRE T H D
ZEBHLMMNE R ST,

D. f&im
1. BRI AEEERE - FRERE
KO SPET I K 2FAEICE S ERE
HEFHZ RS S HF5E
BEOIINY OZ 2V EMRAICIX, WEE
BRI D720 DOMSHEORESL—HHE
WMEOHHNEETHL Z b, AiF
ZECIEL. ShE O LRI H B e A R L
O, BEREZEOHIEO DO %
172,
1) AEERFRELZEICLZRHEM
WEREOHEIZBI D A5
1) -1 fRE WM O 0 B
FRETRMPITHONT 5 13 RO A &
LT, SREEDAEE « iBEE xR
ELT-RERRE D LD, MR L
LT, ADI L DtgIcEHE W T, —A—H
ERECHEE 255 B T E) 5Tz,
FTo. B4 FEEOERE - s %Z %
L L LIRERNMOE 14 BIFHEDT
Vir— NRE, RO OBINGRE % it
L., BERNOBEEHEICET 54
PE B D JEHER 72 F A 1572,



1) -2 BEAFURING) 0 4 P B 4

BEFF AR B L Cld, 2 8 IO
ELTH 2 FEEDERE - iR L k5
ELT-ERERE LD E LT,

T, SRS EEOARE - B EE X
G L LEBEFIRIM O 9 [0 7 > /r— k
TAEZ I L, BRERHEICET DA%
EOREBERREREGT,

2) FEMEAEICE b 2 REMR

A2 A (2020 42) 1 AB 12 AICH
AENTRLEFEE LTHEH SN FE
bEW R ORRE R 2 x4 & LT &
ARG R E D & | AWFZETITZE OfFAT
1T o7,

F9. BRI T 2HFLOfE HEREIC
DWT, WEDENHAER L MR L.
i Ue, AREESHIIEFERMEAE Y T
51 4, RARFEITHI HEThH o7z, W&
KIXFEHMELAEW T 91.9%, RKARFET
92. 0% Ch o7, mWMERN/GE LN Z
EDD, RPFERIIIENICE T 58
FROMEHFERE HoIC KL TS &
Ez DTz, 24 (2020 4F) I2fEH
ENT=FEHLE Y OREIE 1,843 fhH .
FERRHEHEITN 1,272 t Tholz, &
D 5 HRE SL AT LRI B R 5 — I
ERHEE M B 129 dh B Ok H &30
7Tt Ot 18 FH M H ORI 1, 714
i B AR EITA 495 t 12D 2
EBRRA BN E ST, FEHELAMOEH
i H BUTFERE 13 4F (2001 47) Offi &
AL DRAMERIICH D, Z OB,
FRHEH D 71— S b~ O i 0V 2
F O OEALIZHIE L THEH SN D&
i A ML AW OB D N EITHRE S 4L,
BMEFR O OfFiFb - S L ED
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b EFEZ b, ol EORAER
B L[FEkE, HRHEDZWENLEEMLAY
O BT 72 < DB B 23RO
TEEHHZ R LNERST,
RKEIRFEHZ DWW TIX, BOEIZBIT S
FEMA GRAS UX #k o K % 75 b 13 12 4 fi
(fold) 2 X Wit SINT-HEETED
e 282 MEMNMEHINTEY ., MifH
B34 1,431 t, FEMA GRAS (ZIXUC# A3
IRVNIS AR TEE R RIRER 14 FERY
BOMAEIZHN 1,109 t Thotl-, AL
YIURVE VR EDIEEH, N=7F
v A, SN —=3 v M ERFE T D RAREF
BEe— e B Ao N—T FEED
BN RAEFROEHENRS -T2,
Fo, EHEITI DR DODARTROU Y
AIVIRERMIZT 72 EDOIT LR
REBOEZEHINTNWD Z &5
Moto, SR24ETI T, AN
ICH BN - T2 720, LYy —H
WA EHOTEN A L, R R
ZTze ZTDDZENOITHERH I D EFE
LE°RKINEF R S IHE B M DL L D5
Brzfl-tEzons,
WICAEMFRETIZ, B2 FE2xt5Res L
7 AARD i OF LAY KL O RIRE
e o EREORKR L. R
Feh S Tt (BWOK, WPk, E %)
O ERERS RICES X . KARERY
BIZOWTHAR MM I T 4 &5
BEEMREL T2 L &b, AR
DRBERERDOBREIT T2, T DRESR,
i &b B BOR OME I &1 EROKk K0 R VviE
ThoT-,

S HICARIFETIE. HARDO R HEE
LEMIZHOWT Y, FRICFE S e

N\



wpsh WOk, Wk, FES%) OfFHE
PEAERICESE WM B T A EHE
FHER ARG R LI L, BEEITo T,
ZTORER, HHENDHE SN HEE
WET, —EU Lo ERIEL 25F
BHEE O AT, BAD R HIRVVE
ThoT,

INHDORERIT, SBOBFEHEAE Y K
O RRFELOLZ AT BIEN I D
HoLEbNS,

3) FEHMLEMW D SPET ¥EIC L5 ERE
AR

[E B ) 22 IR O SEAM A% B T H 5
JECFA (2B T, MSDI {EZEMisEd 5
B LT, FEDOR MBI IT 5
W% A% SPET ERPHH S5 X
IR TETND I EnD, ZDOHIE
BT A RS, HARIZEIT HiEH
ERETHZEEHME L THIEZ T
77

FPARMIETIE. TRHEZIT -7,
MB EIC K HHEEESS ADT & D LL#g 24T
5L, TN T—FBNHFEL, D
ORI TEAFIET D EEZER LR T
fwnwzF =y =F)<)L h—)b
D 2 WEEFEIRL, SPET ETORAES
LERE L%, THREZIT 72, %
DOFER. PIHREFIEPERZ S TH -
T ERRB I T,

S HIZAHIZETIE, PR RO/
i DR E & B E 2 C—EIAE ik E
BET L. A A B s A R A Bk
KLT, 20 SMEIZOWT SPET HEIZ &
L BRI A S0 L7, SPET{EIZ XY
BoNHERREOM A, FERHEHE
ZICIZLTRD D MSDI ¥EI12 X B HEE
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L L7 2 A, MREBIZED ., [H
LUV E e A D & MSDT IETE S
NEELYVENLORR BT,

2. B ARIC L 2FHOBRERED
B

AR IC I T 2 /R OB EE O FERE
EHLMNTT D720 MB FRUC L 5 FE
DO— ABREREICHO WV THRFZIT - 7,
ETARIFALTIL, 77 P REFRHICO
W C, QUEChERS ¥:i2 & v HiliH « K5k,
GC/MS Z W ThHtr L7z, MB FRIC L 5

77 FUOREEO—AEREIL. §-Cl2
D 2.4 mg/ N/HERBEL, §-Cl10 &

O §-C11230.4 mg/ N/H.,y-Cl1272%0.3
mg/ N/ H. y-Cl11230.2 mg/ N/H, D
fihd 7 7 b o REBHIE BRI AR T H
> 72, JECFA T ADI BERE SN TND v -
C9, vy —CILIZDWWTxf ADT &R 7 &
ZA y=CI N 0%, v-Cl1 28 0.3% TH
V. ADI (ZH_F3IE < BRIz W
T, Bl EoRBOMBEIZRNEE X
bz,

S HITARWZE TR, A Y F AT R—
FRFE L OF A= —T L REFEHIZ DN
T, DHS-GC/MS Z W TH#r L. MB 52K
I FEIEHE AT o

WBEFRICL DA VY TFA T 32— b RE
B — H R IT, AITCA30. 08 mg/ A/ H
El b <. 3-BITCA%0.02 mg/ A/H.
PITCA30.01mg/ N/ H CTo o7z, AITCIZD
VNTEFSAMDADT & D XFADTEE A 3R D72 & 2
5. 6. 7% TH Y, ADIITH AT IR
EEZLNT,

FA T =T NV REFRO— A EREIT,
VAFIVANLNT 4 RH30.02 mg/ N/HT



B, TV ANLT 4 RiZWnTho
BT H ERRAARmM TH Y0 mg/ N/ H
EHEE ST, AREFAAER G L LTZMBYS
RIZ L DT A= —T VL REROHEEEI
B, HEHMLE O HAEICEK SV
MSDIMEIC K D HEERE R L 0 H ARV R
Thol,

3. ICP Z AW T-HARE AT 20T
%%

AWFFETIE £, ICP 3% (ICP-0ES KN
ICP-MS) 122\ T, s Hits (JECFA X°
FCC13) =°. EWHUE (R 18 X JIS)
2BV T, —EERIE COFLHER I,
KO BEHBRICH NN TSR
WHNZHOWTHEEZITo 7, T ORERE.,
JECFA Tld—xaBR{%E D ICP-0ES DIHT
W E B R D3R E S TUW D A3 FCC13, JTS
(JIS K1106 J&t53 o tramtl) <°Jm77
18 (2. 63 FHHESEA T T X~ FN I hr
EROGHERSEG T 7 A~E&a0E)
F—EBRIE O R CHIER RITHEE S
TELT, VTN HARTHERE I
EINTW=, £72, ICP-MS IZoWTiF
FCC13, J&J5 18 LT JIS (K 0133 /&8
7T A~ G & ir@il]) ([ZOBFERN H
STc, MEMRNS, 4%, AEF T ICP
BT 25613, MERNRILEOB
FAESC, WIS E E4 5 FTREME D @
~h VIR (FRNIDL YT L,
ANy LE) HEREL, < ORI
N D452 DT BIREIZRE STV D
O B RITHOWT, @ U JE I R O
e, WEHEILHR L LTA Yy N A%
v, WEREZ AW EAOmEY RN
EETRREZREGT 522 DB 0ETH
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HEEZBNT,

RAZAHFZETIZ, BRIEH OFEHR
PR (A YEE ST R E) L &
EFNDHY U v T ZAOENDDEEIZ DN
THRE L., 2k flEEIcS 25
WHENRR D Z L EHL M Lz, Wk
REMES 2D b, ~ MU v 7 2D
NS e 2m, WEMGTRERORED
TSRV ME DKL D &b, JIE
METLRE~ N v 7 AOFEHESCRE D
AA DRI X > TR BRI S
NOGHEEEONRVWEARH D Z LN
HOENEZRD | B~ 7 22T AIZDON
TIEHNEEETHNE, W oREHE
ORI TS T0~114%EINRAG 5 41,
B A R (1—-100) TWEMET 2 DA T,
[CP-OES O WNIEHEIL T As Je OV Pb D43 HT
MARETH D LB Z DI,

S HITAMFZETIX, JIS FREEHIME I
SE, BB EITOTICHRE S5 ik
IZ2OWT ICP-0ES IC kD #E (As) KO
¢ (Pb) OEBESHIEO R LM Z, R
LM 4 B (HREEE T N Y o A 1
b T L KBV DL g~ 7
AT U L) ERBICHEF L, ZbiE
BB E L CHERISNSMETH
Do TNETORGHEREZEEE R, As 77
Hr BRI A R% . v — MEME T —
MoV BLTHRBYIEZ W, Pb i
ONWTIE~ MY w7 AREDOTD, UL
— FMEHEL— Y v P TUE L7z E TR
WA L7, BEIEL LT, As it
R, R (WEEHE TS Y,
EWE 371,030 nm), K OMEHERINE,
Pb [k i Bk K OV EEHELE 2 A v
Too AFBHZITHASMEM Y D As LT Pb



ZEML ., BINENGERERZ K0 R
¥ (n=3) &R,

AEROFER, AR N U U AT,
As O [EIER 3Af of 1 B U5 C 82, 6%, 1
HEIRINET 96.5% & B4F CTh o723, Pb
IZOWTIEA— Y v VOBEIBIZ KLY KR
W 0.01~0. 02 pg/mL AHY D Pb H35%
FLTEY, I— Y v I ~DOWESM
DL RETH D Z EBHA LN E 7R
ST, ALV T AT, As oW T
VAR AR M O IRINTE C 90% LA
FEOEUENRTG S A, Pb Tl i S
1R OV AELE T 80% LA _E DAl R AR
L7z, KEEH VU 7 ATIE, As+Pb & HIC
Sk FR B AR E K OEYEIRINEIZ B W T
90%LL EdENY R AR L7225, Pb (TR L
T—HRRIRIZ 3 W TRV E R 2S L 5 4L,
BEMEOHE TIEL SRR O b, it
fg~ 7" 2 LTl As*Pb DETODE
ByET 90%LL B (As 1T—%B 88%LL L) @
ERAE SN, RIFRHERTH -T2,
D DORERNG, BIEEIZI UV TEIY
BPMED 72 P ITEI L TiE, F L— KA
FEA— RV v I K ARTLEEDNHZ TH
D, FRCHREETS N Y U AZERS 34 E
2BV TIE 80%LL D EINER (S BT,
As IZBE LT, #ch i &1k T 82%LL 1
DAL RN DT TN, FEAERNE T
IE 92%LL B X LV EWEIEREZ R L, E
BEE LCHEAMRETH D Z &R S
iz, —05 . WEEHEIE TIE As D REITHEN
WO ETYH 110%2L 1 & 72 2 )
NHY ., EHLEY ZNEEDE LT
ey, TR E < 72 2 AR RIE S
N, 2o, As OB W TIT X
V) ) 72 PN HEM T O E NS O R
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LEZBNT,

4. B ENMR Z AW HERBROBRZEIC
B4 55

AL TIXET 10 FEOE & AERE I
®L T, HENR ZHWe gWR 2Rt
L72, B_ENMR TIERBIS DK E /S
<Tpdiesd, Bl b bgssz &L o0 7
A, p b ReXUZEaEFRENp-t
Fua o ZBEFEBRAFIVTEHBEIZRD
RV DM OMEIC W TR ALIE(E
FOGEENEN ST, DT, KAl
(ZHRS 2 G S 2 BT 5 & 9 ITFESy
HWHERELIZE Z A, B ENR & &
55 NMR 2> 515 5402 gNMR ALEE OFE SR I,
725 2% AN T RAFIZ—E L7z,

AP SR D ILIGEZ RN AT R b
DOILFIFHCBE SN %6, HENRIZ
L2 ERIIREN TREIND, AT
HAunWi-EEREELO X 5 I2, &hExR
RTINS R 5 o SRS FRIZ BV T,
HENR G FFICTEHTEL EEZ BN
7o Flo. EOICE D EREERGI L
D, BBk OE S % BErTRe (B
k) v —2 7 4 v T 47 K CRAFT
to amplitude

(complete reduction

frequency table) |2 XA FiE, F-7—
U@ SR ELBEMIICRTT L T
ERbDH LBz NI,
WAZAHFZETIL, NMR A2 kL | T,
2 FEOSRBMERICHRT 27 7 R
HROVAEIT IV VU EETAMICLT,
MWR &' — 727 @& SEIC K 2 BAEIER O 5By
Br & fast L7z,

=@ SER TSV 7 e b
Y OMNENE DO R < 21T D Z &I



ENTHoT-, B—7 & SIEIC L DHE
BT, PEEORRLZE— 7 HE

(gNMR JHNEEHE vs. U > P2 D Rha-
H1 3% Gle-H1) ZFHRICHW =720 &
FRAE & K& < Telf L 7=/ R nE iz,
—J, B @mIETRD I BIER L
X, ZREE RESTEBET D 2 &3
ofce ZAUE, BV CHEENIZIE
FILC7w hov—7REL2HK LTV
72O TH D,

E— 7 @\ S{EITE B NR OB
NMR A7 MO O—>& LTHH
EBZBNDN, EEREREHSDHT-0
i, PEEAFRREO Y b oRLE
T 20ERS D, ZOREEZETH
X, =27 m3iEZ VT NMR RBR A |
Bl B IR ORERBICIG 5 2 & 3]
REEEZ LN,
EBIZAWZE T, DFZ 2T VLAY
& LT, H ENMR (80 MHz) (Z331F % PH
15 &% OF PR LD E B RE B A MRGIE L 72, =i
B NMR (600 MHz) i, PH% « PRk &
BT, WERETH D INT L RSO E
(FAZE+ 2%DAN) THRMEELEZR T2
ZEMTE, —F, B ENRIZEBWNT
% PH {£ « PF {EDO M FIEIZ K DT IEA]
RETh-o7on, ML 600 MHz & bl L
THLMRERD | BREITE 10%ANT
bole, ZTORFERKTOERKE LT, 600
MHz A2 RV TG L T AR
HEDE— 27 73, 80 MHz IZB W\ TIdx 4
B— 7 LERICER S TN D L RS
HiILD, £, PFIEIZRBWTIE, fi#bTxf
R — 7 OFEEZEE LRWGE, E
EAAEN 1%F B 5% E, SHE S
DINT BN TG R & 72 B ATREME S RIR S
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7o ZORIE, PR IEEHIRERERICE AT
BRI, TSI E LTy i int & 5
TOLHHERHETHD, LEORER LY, PHIE
SOV PF X, HE MR IZBWNTH—E
DEBIEEZ R CTX DT TFIETHD
MR I N,

5. RN OHERBRIEDOLRIT
B9 5 AT
AWFIETIZ, BRI O S RIE
DB, BEOM LA B LT, 'H-aNWR
WL BT ANV T— LA 1-T AL
FNL-D>-T 2= VT T = RAF LT AT
NVDERIZET DMETE1T > 72,
ZORER., WY EEH 7SR A
HEn, REOT ANNVT =L KN L-T
ANNVTFN-D-T 2= )V T T = AT )L
T AT VD E BT ~O W M 5 )
&g oo, ARERIL. 'H-o\MR DR % &
BT oE, TASNLT =LK ONL-T AN
WNTFN-D-T 2=V T T = AF )T R
TNREOG BT OFEEEZEICH E
SHELHATHY , TR E & HREE
DG HTIE~DARIE O H A~ 72 56T
—ZBELNT,
PRAZAWFZETIZ, RN O Hikg A
BRiE O B E M A4 B L7cFE o
—IRE LT, ERMEOEMEDH L, H
BRAFNEDOBLA LV | FCC12 R EE2HE
(2 BE DAL 22T E L D HPLC A~ D
EREOHRBICMIT MG 21T, %
DFER. T AT — LMD IEME ERIC
BT D FCCIEDORMERN ML 25 & &
HIZ, T AT — AEEEICRT SR
BEE RN LT, 12 2 ORI,
T AT — AR ORI T B D



L, D-APM K OF DKP D [RIB§ 43 HT A3 I RE T &
HZEEHOMNZI LT,

S HITARMFETIX, T ANV T — LD
HERBRIEOL R K OREEm L2 BR L.
et U 7= 42 221k 2 LI 'H-gNMR (225 <
RMS % FH\ 7= L, D-APM J2 OY DKP 34T D
WENLIZOWTHRET LTz, ZORER, B
PRAEAEVRIR D YR IE I FE S WD THERR L 724
&R OB & D ke (I E X S8 D fH
T/ REMEOME) Lo JEEDE (7 X
PNVT = 2T T D RERRE 2 i
D4 RMS ZHH L2 Lz, 260 RMS
D IEFENEILE 7 VIR & T TC GRS K
DHEIESN, T AL T — A0 5BIHIE R
LWE 2 ORI D SRS 7R E &
AREE T2 2N LMNE ol A
GUCHENL LT HTilIiE, 7 A0 T — A
DOHREHRBRIZI T D EHM R FEL LT
DIERPHIFRFS D,

VL b, ABFFETIE, i o L
BB B O H B A, AEEIUEHEE
ETORGHZ LY . BRIy OB E
OIBICET DT — 2, Fi-, EHEW
7RO HT T2 A S BRVEE A D 72 D DI
ZEIZ LD BTSN OME OHRICE
TLT— 2B/, BRI DL A
PEREDR D72 8 O FMEE L & 72 D 3 72 kG
EnfFoni,

E. REARER
mL

F. WF7EREK
1. GRS

DR A, R HRET, #EERE. AR

SR, 2 HEC, ERRIS 7. UV-Vis §&
Z N To B SR 8 E E A iR E
(BT oM. AR R EFFERGE 29,
61-68 (2022)
2) VEIREEE = qNMR (255 < FH B VIR
R LI 7u~ NI 7 4 —ICkDHE
BN, H AR R FAEGE, 63,
J51-J53 (2022)
3) PalkihE = SMERFRMEILE R NMR (EC-
a\MR) DT T, SA T X, 12, 498-503
(2022)
4) Terami S, Kubota H, Koganesawa
Murakoshi S,
Watanabe S,
Tahara S,
Nakashima A,

Satou M, Sekine

Tsuruoka N, Sugiki
Yasunaga M, Kamimoto
Thara S, Takeshita T,
Kawahara R, Takamine T, Koja A, Ebisu
N, Yanagimoto T, Tatebe C, Tada A,
Sato K, Estimation of daily intake of
food by Japanese

additives young

using the market basket
in 2018, Food Additives &

Part A, 40, 328-345

children
method
Contaminants-
(2023)

5) Hirose S, Watanabe M, Tada A,
Sugimoto N, Sato K, Hara—Kudo VY,
Suitability of culture broth and
conditions for FEscherichia coli and
gas production as a test for food
additives in EC broth, Food Hyg. Saf.
Sci., 64, 69-77 (2023)

6) fRItMEZ, FRHEIEE, RIGEE, #E
FRIEE, WaElm b7, BEARE. AL
T EERAT. SPINRE. REART.
APe 7 CTANI/N St Ry NI = U i AN Y
KA. ZHEA, ARICBT 5RHEE



LB O EFAEMR (2020 4) |
HA R (772 ak, 30, 1568-164
(2023)
7) Fuji Y, Uchida K, Akashi T,
Ohtsuki T, Matsufuji H, Hirai Y M,
Molecular Identification of UDP-—
sugar—dependent glycosyltransferase
and acyltransferase involved in the
phenylethanoid glycoside
biosynthesis induced by methyl
jasmonate in Sesamum indicum L.
Plant and Cell Physiology, 64, 716-—
728 (2023)
8) 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. FEREE

1) NGRS, VEHIRRRE = HAE ., Ak
., PERE. RIS, REER., EARHE
Bt PERRAR . RIRIEHREL =7 2 & 40
W DR B AERC 2 B Y & U 7o JEAERY
et ARG b 28 Eia -5
ik (2022.5)  (FHID)

2) VHIRRE = TR, AR, AR
B, HHAE, EARER, EEST.
AN EIEAE TE B NMR (EC-gNMR) 12 L 257
VU7 = OMERE. BARRMET

2 28 AR - I RS (2022.5) (R
)

3) MNAEESEML, KHiG:, FABREE. & & NMR
(ZH D WM R VR E 2 v
Single-reference HPLC {EIZ X A&
MR DT VR T = DERIZONT,
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HASR S F 7 TR 69 k4 (2022. 8)
(A T4 BRE)

4) VAlFRE=. SUEREE, PP, AR
. WARETF. EARES, BARNY
WL R LS, O PAHs B HTIE DB
¢ L FERERA. 5 9 MIeEE A LT
it eSS (2022.10)  (JI1E)

5) @ TR, BEIRHE T AOREIER
% HBA- | VEREIS T AR, HS-GC/MS
ZHWTe v a BERRIIE = 2 7 )L D5
WIS HTiEOMET, AR LHEAETFSE
118 [\l H e (2022, 11) (W)

6) VHIRFKE =, AR HAGL M, fafE
fiath, §lA I, RIRFET AR,
Q EZIEEIC LA EgEEe &
NMR (EC-gNMR) DI 7E B Bl & & D & Efd
FEIZHOUWT L5 61 [ NMR F5h 4 (2022. 11)
(i)

) AR TEIRE = EARE T AR
ELRF, VEREAS . RERAIIC RS e
% BEAFIRIN Doy bl OREERIR - 7 v
VLR - BV Y UTF I WEY) . BAR
A FE A 118 M FE#E A
(2022.11) (FI%)

8) HBEERA R &, VEIFHE =, HAE T, &
REZE, RINERE, AER, SN
EERENR  (EC-g\WMR), B CTL v —
Nl VNI 5 & X DOREIZDNT,
95418 B A E B NMRAFZE S 44 (2022, 12)
(H)

9) [HRERE ., # FEE. W R RE, K
g RERE., BEHMSE, TEHE. &6
FT. BEBRDIGE LN T ~E2 D
B, AARRELYS 2023 FE KRR
(2023.3) (> 74 BfE)

10) FHpkand, BEARZE. /NARECHE, PEIRE



HE=. AR, LREmRE. UK
. MALDI-ToF MS % FH\ 7= BEAFUs I 1%
FOFEFAEY O FREFIECET D098,
A AR bF 2 2023 FEE RS (2023.3)
(A2 74 v BifE)

11)  INEESEMR, KMISE, Ramkwm, fdhe
BT OT YT = ERICBIT A
xFEVREE  (RMS) & FVN 7z Single-
reference HPLC {ED W HIZSWT, H
KB FE H 29 FIFT RS
(2023.6) (&)

12) AR T-Ae . e 26 7 A Ok F S AT
S, EAREM 7 X U EBRORER
HWARABEICE T D, A ARG LYY

£ 529 AR RS (2023.6) (& L)
13)  JNEESEML, KRS, MR, fRxEE

JUIEFE (RMS) % FHV 7= Single-reference
HPLC IC X D fEFEREM T DT Fv T =
VEBEIEOBA%E ., AOAC INTERNATIONAL
JAPAN SECTION %5 26 [AI4= 7k K4 (2023, 7)
()

14) APRHVER, SFRAET. BT,
ZHEA . RIS, ERER, ~—7
v "Ry M EFRUC L DM T AT O
<)V b= ER=F <)L h—)LD—H
BHEFIA, 2 60 B4 E R A LS HIN
HWAES (2023.11)  (EE)

15) S THe AR e - AOR TS 8
2 HE A, EARER, oNR Z2 AV 72 i H
KA — VSR Ry BUAS CIE R & B A
& HRIEOMERIE, 555 5 B AT &
NMR #FFE 44 (2023, 12)  (JINIR)

16) JnfET-RE, PEMRRE=. KiS:. i
T PIEER . ZHET . EARER, R
IZBT 2D E—7 @ SEDORKES - naringin
D56, 8 5 Bl H AE & NR e F
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(2023.12) (JI1&)

17) ZHET, KE#ELT, AELXT,

TR, ACRHETER, ERSE, A
B BRI T 4 F UL T A
OBERBRIEORG. BARMEFFER
5530 [ ss - ke (2024.5) O

50)

18) M4, HIABK T, HELXT,

NHE B, HHEEME, ARETER, K
AR T, ZHECF, EAREH - 2RI
YR =T L a— L OB
Bk OfE. AARRSET S 5 30 [
mas -« ke (2024.5) (R

19) BRIF L1, B Tia, SRS AR
AT, HELAT, ARBIEE, ZHK
T, EAREM  BREBNYAEZED =
b R U U RSIT & 2 rEREaER O FERE R iR
7. AR R R 30 [FHRE 2K
£, (2024.5) (D)

20) BT, BREHSET, & HEAE,

AR ISR, 2 0T, B2 A B A8 : SR-HPLC
EERWERAEG 1 5F0 2-, 3-K&
WM A=KV I NRUB U AV VRO E
BIEICHET M. AARMEAEREE
120 [RI7fivakiies, (2024, 11) (FHIHF)
21) APRHETER S5 AR KR T

B TR, ZHBC. EARER, ~—7
v M2y FEFERIC KM T RAF D
77 NUREBERO— BERERE., 5 61
e 4 FE e AR AL P Bl e R4 (2024, 11)
€3]

G. HHAEMED HE « BREIR
L
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F1-1 WEEER LA 10 & B I o AT & & B E O X))
(%5 13 [E157)

L AT H i it 25 7 B

BAIRINA (R EfE) () ZefE () (F)
(e 367, 932 368, 000 23, 920
WHHE R T U T A 141, 422 200 —
Hafe 136, 081 136, 000 —
HefpT > 7 133, 867 133, 867 107, 094
/N 3wl VRV 133,214 75, 000 —
L—ZWVE I RY T A 106, 883 106, 883 85, 506
firc P 60, 065 60, 000 —
D—Y L Rh—L 52, 958 48,993 33, 315
K BF 49,616 50, 000 40, 000
U UBRBEGT T 47, 838 47,838 38, 270

F1-2 H8H (A2 FEE) HARN RLER - A SN O E E

(CH 8L

. —AN¥%7zh

- (mg/ AN/ B)
0200 |L—7Jt/—*A 0 1,276 1,276 1,021 0.02
[ 0740 | Bt 52,000 5,805 57,805 46,244 1.01
[ 0790 |D—%im—x 0| 1,416,366/ 1,416,366 1,133,093 24.64
[ 1060 |a—Z AT A bT R 2 T—PEATET 79,615 7,116 86,731 69,385 1.51
[ 1640 | =FETHHY 99,684 223,942 323,626 258,901 5.63
[ 1650 |=xFEeTK 0 54,400 54,400 43,520 0.95
[ 1830 |pv~TFo 0 470 470 376 0.01
[ 3320 |SHo it 0 7,198 7,198 5,758 0.13
[ 3380 |[L—F2/—= 0 64 64 51 0.001
[ 3440 |[D—UR—2 0 82,000 82,000 65,600 1.43
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#£1-3 RIRBFEIOMFEHERMN B EL O AR
i B
f5 i & A (%)
[kg] PHEEEE (%)
HAR KIEH PRI EeiEa D QI IV S alES|
18 0 13 13 25 17
X=0. 1 6.59 0.00 4,09 4,74 12. 38 7.94
6. 59 0. 00 4,09 4,74 12. 38 7.94
23 21 12 30 36 18
0. 1<Xx<1 8.42 7.00 3.77 10. 95 17. 82 8. 41
15. 02 7. 00 7.86 15. 69 30. 20 16. 36
39 23 21 25 26 25
1<XZ10 14. 29 7.67 6. 60 9.12 12. 87 11.68
29. 30 14. 67 14. 47 24. 82 43. 07 28. 04
68 61 52 64 40 43
10<X=100 24. 91 20. 33 16. 35 23. 36 19. 80 20. 09
54. 21 35. 00 30. 82 48. 18 62. 87 48.13
61 72 87 58 44 28
100<
292.34 24. 00 27.36 21. 17 21.78 13. 08
X=1, 000
76. 56 59. 00 58. 18 69. 341 84. 65 61.21
41 69 85 52 22 47
1, 000<
15. 02 23.00 26.73 18.98 10. 89 21. 96
X=10, 000
91.58 82. 00 84.91 88. 32 95. 54 83.18
20 35 35 28 8 32
10, 000 <
7.33 11. 67 11.01 10. 22 3. 96 14. 95
X=100, 000
98. 90 93. 67 95. 91 98. 54| 99. 50 98. 13
3 19 13 4 1 4
100, 000<X 1. 10 6.33 4,09 1. 46 0. 50 1.87
100. 00! 100. 00! 100. 00 100. 00 100. 00! 100. 00
i B At 273 300 318 274 202 214
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#1-4 BFEHLEHOHEEEBIERS N BELNEAE
=k
HEE IR 5 (%)
[ug/N/H] AR A )
ER:N KIE] RN | HEEK | AT | 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
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
on B G FE 1,429 1,002 1,206 1,215 972 1,148
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IS

0 5 10 15 20 25 30

Retention time (min)

8
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= 2-1. MEPgEmis L= 7 7 b RmEm&E
; - J ECF AFHE
#| RE% CAS No = HER DI (mg/KefhE)
1yr—~%455 kY 695-06-7 54 FUE Oioj/\ acceptable
o]
2lr—#42455 v 104-50-7 SH R Oﬂ\/\ acceptable
3ly—sF55 104-61-0 BRIEE OW 0-1.25
0.
4ly—Fh3o Y 706-14-9 54 hUsE oﬂ\/\/\ acceptable
oL 0
5|6 —Fh59 by 705-86-2 S5 bV U/\/\/ acceptable
6|lyr—rTFHSH rY 104-67-6 BRI E oW 0-1.25
" 0. 0.
16— Fh39 b 710-04-3 549 b U\/\/\ acceptable
O
8lr—KFHSH kY 148051 S kU OW acceptable
9([6—FTHZU kY 713-95-1 29 L8 acceptable
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£2-2. Ty bRy FREBIZET S5 7 L REBHOFMEYRGER

EURE (%)
4

18 28 3 5% [§:3 T8

No. feaha AR A uE DOECSE RTECRR ammem DRECETH s

mean*! SD mean SD mean SD mean SD mean SD mean SD mean SD
1 y=~%435+r> 1020+ 2.7 107.6 = 85 101.2+ 0.2 97.9 = 40 984 = 81 1142+ 4.4 1055=* 6.0
2 y=F0839 b2 99.4 + 1.8 1055+ 7.5 101.6 = 0.6 97.8 = 3.8 98.1 + 59 103.7x 146 98.0 = 5.2
3 yr—/F30+ry 98.8 = 1.9 101.9*+ 6.3 97.4 * 0.6 99.2 = 3.7 985 * 52 1048 13.7 107.8 = 4.8
4 y=FTh3U b 98.7 = 2.3 100.3 = 4.9 1044+ 0.9 945 = 7.6 955 =+ 41 103.9 = 11.8 109.7 = 3.9
5 §—Th3U+y 117.8 £ 2.3 1204 = 4.4 1142+ 2.1 116.3 = 9.5 1199+ 47 86.2 = 7.5 139.8 = 4.2
6 y—orTHh3Y by 987 + 2.3 1037+ 40 101.1 %+ 0.8 942 + 6.7 97.2 = 3.7 108.6 = 10.4 113.1 = 3.3
17 8= THhI3H LY 1199+ 59 119.9+ 2.3 1128+ 2.0 116.3 £ 8.3 119.2 + 3.8 109.3 + 15.8 131.8 = 3.8
8 y—KFH34Hb> 1006 = 3.8 101.2+ 2.4 103.4+ 1.3 987 = 58 1000+ 2.6 119.5+ 81 1155+ 3.3
9 §—FFTHh3Y b+ 161.2+ 6.8 1185+ 7.3 116.9 £ 6.5 1243+ 59 129.4 + 3.4 123.3 = 4.7 147.1 = 6.0

*1 The analyses were replicated five times
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%£2-3. =4y bRy FREDDSH FUORBHEEE

20/ At BAGT : pg/g

B
No taewms 18 28 K2 A% 5% 67 T
HRIE 740 B iR MR ammeoam PREORT RXE-ER

T r=x~x935 by ND ND ND ND ND ND ND
2 y=F04839 by ND ND ND ND ND ND ND
3 y—=/F30 kY ND ND ND ND ND ND ND
4 y—=ThI39 Y ND ND ND ND ND ND ND
5 §—ThIV Y ND ND ND ND Tr(1.3) 14 ND
6 r—9VThAZI Y ND ND ND ND ND 6 ND
1 6—9VFhI9 by ND ND ND ND Tr(1.9) 14 ND
8 y—FKTAZV Y ND ND ND ND Tr(2.4) 1 ND
9 §—FKFTHhZU Y ND 14 ND ND 4 17 ND

ND : EEFRF (132 pg/e,  2-7% 4 ug/e) R (n=3)
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K24 Ty bRy FAKIZE ST FUORBHOME—BERE

20t BfE:mg/AN/B
Bmi
- BERE

No. tama 18 28 K2 4% 5% 65F TE

. WL - T ANE - ® s o  DWE-EF  RRE-BR

B R B A A £ - HES ﬁ’_gm wissE - 78 = Pl
1T yr=~®939 b+ 0 0 0 0 0 0 0 0
2 y=F94830 Y 0 0 0 0 0 0 0 0
3 vyr=/*r30 kv 0 0 0 0 0 0 0 0
4 y—THhH3U Y 0 0 0 0 0 0 0 0
5 §—THh3U Y 0 0 0 0 0 0.4 0 0.4
6 vy—ovThIU LY 0 0 0 0 0 0.2 0 0.2
1T 6=V Th3U b 0 0 0 0 0 0.4 0 0.4
8 y—FTHIV LY 0 0 0 0 0 0.3 0 0.3
9 §—FTHSV LY 0 1.7 0 0 0.2 0.5 0 2.4

* BIEDHER. ERAERBARBENHZEFO & L1,
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R 25 Ty rNRyy FARICKLHEE—HENELHFEF—BERE
(ADI) (> L8

—AN&ERYD
No. t&m4 —BERE" ADI HA—BIEREY AL
(mg/AN/B) (mg/kgtkE/H) (mg/ A/B) (%)

1T y—=~FH939 by 0 acceptable

2 y—=F0E239 kY 0 acceptable

3 ry=/F30 kY 0 0-1.25 73 0
4 y—Th3o+Y 0 acceptable

5 §—=FTHSU Y 0.4 acceptable

6 Y=o ThHIYILY 0.2 0-1.25 73 0.3
17 6—9VTh30 by 0.4 acceptable

8 y—FTHSU LY 0.3 acceptable

9 §—FTHhIV LY 2.4 acceptable

1 BIEDHER. FENEERFARBNIZAIFO L L,

*2 ADID ER x58.6 (20 LLEDFEHERE, ke)

*3 ®ADILE (%) =— A&V DHE—BHERE (mg/A/B) /—ALYDHFE—BERE
(mg/ A/B) %100

JECFADADIIE, 1AZE1 kg Y DIE (mg/kg AE/RA) TRINTWS=®, BRADFH
AE#%58.6 kg& L, A—AZ=Y mg/AN/B) IZBREL, EHLI.
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# 2-6. Mt e LicAd VY FATT x— FRER

JECFA
No. @ H A CAS No. el BiER HEOHEENREICED
 tEE
AN
1T | ZUNLAYFFSTHR—F 57-06-7 8 BI85 5 NCS No safety concern
8—JT7=L —97- . s R Z>""Nes
2 AYFALTHR— 3386-97-8 AVFFLT7*+—+EE No safety concern
4—RUFZ)L o . o a
3 LYFFT R— R 18060-79-2 AIVFFT7r—+E N nes No safety concern
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® 2-1. 7=y bRy FRBIZE T4V FF T R— FREHOFM
[EXELER # R

EURE (%)
18 28 3 (3 3 3 TE
No. tams . " any WLE-28- ANE-AWE- e kE . T 3 ik , REF\-BX
38 R I O R BE BEE g ShAESE - AL BEE-ETE - meE
mean*' SD mean SD mean SD mean SD mean SD mean SD mean SD
17U”’ 88.8 = 13.1 93.5 £ 5.1 117.4 = 2.7 72.1 £ 2.9 965 = 9.0 99.9 + 47 86.9 = 3.6
AVFFTTR—F I T . T T e I
23_j_7—:”’ 108.5 + 9.3 88.8 = 6.1 107.8+ 6.6 71.0 = 45 103.9 + 55 107.7+ 2.9 92.2 = 5.7
AIVFFITH—F I T T T e e =T

4—-RUTZ)L

3 AYFASTHR— 120.6 = 13.7 84.0 = 10.6 86.8 = 6.5 63.9 = 3.7 101.4 = 10.3 89.2 = 18.8 93.1 = 4.3

The analyses were replicated five times
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#£2-8. =4y bN\RTYy FEREDDAVYFALT7R— L RBHEEHE

20l E BAGL: pg/g

BEmE
No. N 18 2% 3 A% 5% 68 TE
E N . WEE-E RMER o g BEE-XF  RES - BE
ERR I AR BE 5-axE  momm VR AE P Pk
7I
1 AUFASTR— b 0.05 0.12 ND ND 0.29 0.01 0.15
3—-JF=1L
2 LYFAST R— ND ND ND ND ND ND 1.13
3 4-~aT=l ND ND ND ND ND ND 0.67

AVFELTF—F

ND : EEMRF (1840.005 pg/g, 2-4BEKR6-78 0.01 pg/g, 5F 0.02 pg/g) Kik
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£ 29 =59 REY FARIZEBAIVYFALT7R— FRBHDOMHEE—
BENE

20m At BGL:mg/A/H
BER#H
- wERE
No. Lama 1% 28 35 43 58 63 Ik
- VEECE O ANE W e g PREE-EF RRE-BR
PN IE 07 AR B8 . AR piafeeii IS - 14 p paigeliiite
TN
1 LUFASTHR— 0.04 0.02 0 0 0.02 0. 0003 0.003 0.08
3-JF=)L
2 LYFASTR— 1 0 0 0 0 0 0 0.02 0.02
4—-RUFZ)L
S UFALTH—t 0 0 0 0 0 0 0.01 0. 01
| AEOHR. SENEERRFFEOBAFOE LT,
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FEXEA A iR

5 10 15 20 25
Retention time (min)

2-5. RERABERR (%50 ng/mL) MGC/NS YOI RIS L

1 :OAFIRAILIAR, 2. SPYILSANLIT 4 F
(#&H : m/’z 45~m/z 200)
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XA A R

1) SAFIJILAILT 1 K (DMS)

47
% 62
N
2 \\\ ///

45 E;
\Y-
&
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61
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K 2-6. FIEREEFEHDTRARIRY ML
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#£2-10. REREBAE LEFAI—TLRER

JECFA
No. RE% CAS No. 548 R REQHTEEREICED
< HEE
1 CAFILALT 4 K 75-18-3 FAI—TIE \S/ No safety concern
5 STULSRLT 4 B 2179-57-9 FATI—F)LE NS NF No safety concern
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£2-11. T—4 v bRy FREBIZE T2 FA T —TILREHOFMEIRGER

EURE FiHE (%)

| e 12 =3 38 4 58 (§=3 T3
# # x4
” ) EERH ue “sm  tam . wmm. ARG
. EJ;][]**_’, . *E%;E . EH;E /H}HE?QE %%KE . ;ﬁ;ﬁ;ﬁ
1YAFLRLT 4 R 81.5 105 104 113 97.9 129 81.1
2V TUNLTRLT 4 F 118 93.9 87.2 103 104 120 92.6
(n=5)
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F£2-12. I—45v bRy FREDPDOFAI—TIREBHEEE

20l BT pg/e
BRE
18 2% 3% A%% 5% 6% T8
No- feans A wim R 9 - DR - RER
e a: B8 24 A el gl -BRE
- ERRH AR 5 IR ¥R B
1T DAFILARLT 4 K 0.015 ND ND ND ND ND 0.20
2 DF7YUILTDARILT 4 K Tr(0.006) ND ND ND ND ND ND
ND : ERIRR (UAFILRILT 4 K : 180,005 yg/e, 2-T8 0.05 pg/e, ST ULSRILT 4 K : 180,01 pg/e, 2-78 0.1 ug/e) il
(n=3)
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#2-13. Y=Y N RTY FARIZEK D FAI—TFTILREHO#HE—BIERE

20t BfI:mg/AN/H
B
. EE BIERE
2 18 2% 3 A%% 5% 2 T8
No. tEM4 W fBNE REH
R - o e e mmE - HRm
o I Ik » f e SHIAE ES TErEE
Mk Ciak s Tt P £ b
1 SAFLRLT 4K 0.01 0 0 0 0 0 0. 004 0.02
2 STULDALIAE 0 0 0 0 0 0 0 0
1 AROHRE. SRNEERRABOBAEFOL Ui,

*2 #E—BERE mg/A/B) =20BULDOADKET kgZfzt) O#EE—BIERE (ng/keAE/H) X20mMULDANDFEAKRE (kg) 0FULEDADEHHEEL L
T. FRNEERSEARREES X EREIEE - EREFEOHBNEHEBREE] BITBAN EILRE - RBREF) O0FULAOTFEHEKE (58.8 kg)
AW,
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# 3-1 JECFA %418\ C ICP-OES 2 L7240 e O e FEaklir-1

Lead Arsenic
Aood additives I N
Criteria Criteria
Method Method
(mg/kg) (mg/kg)
ACTIVATED CARBON AAS/ICP-AES technique 5
ALUMINIUM AMMONIUM SULFATE AAS/ICP-AES technique 3
ALUMINIUM LAKES of COLOURING .
PATITERS AAS/ICP-AES technique 5|Method 11 3
ALUMINIUM POTASSIUM SULFATE AAS/ICP-AES technique 5
ALUMINIUM SULFATE, anhydrous AAS/ICP-AES technique 5
ANNATTO EXTRACTS (ALKALI-PROCESSED . ICP-AES/AAS-Hydride technique
NORBIXIN, ACID PRECIPITATED) AAS ICP-AES technique or Method I1 3
ANNATTO EXTRACTS (ALKALI-PROCESSED . ICP-AES/AAS-Hydride technique
NORBIXIN, NOT ACID PRECIPITATED) AAS ICP-AES technique or Method I1 3
ANNATTO EXTRACTS (AQUEOUS- . ICP-AES/AAS-Hydride technique
AAS ICP-AES tech
PROCESSED BIXIN) § ICP-AES technique or Method 11 3
beta-Apo-8'-carotenoic Acid Ethyl Ester AAS/ICP-AES technique 2
BENZYL ALCOHOL AAS/ICP-AES technique 2
CALCIUM DL-MALATE AAS ICP-AES technique 2
AAS (Hydri ti
CALCIUM LIGNOSULFONATE (40-65) AAS/ICP-AES technique 2 thS“iEmZ:indc generation 1
CYCLOTETRAGLUCOSE AAS/ICP-AES technique 1
CYCLOTETRAGLUCOSE SYRUP AAS/ICP-AES technique 1
DIACETYLTARTARIC and FATTY ACID .
ESTERS of GLYCEROL AAS/ICP-AES technique 2
ETHYL MALTOL AAS/ICP-AES technique 1
ETHYL LAUROYL ARGINATE AAS/ICP-AES technique 1
FERROUS AMMONIUM PHOSPHATE AAS/ICP-AES technique 2|Method 1T 3
GLYCEROL DIACETATE AAS/ICP-AES technique 2
GUAR GUM AAS/ICP-AES technique appropriate 2
GUAR GUM (CLARIFIED) n AAS/ICP-AES technique appropriate 2
HYDROXYPROPYLMETHYL CELLULOSE AAS/ICP-AES technique 2
IRON OXIDES atomic absorption/ICP technique 10|atomic absorption hydride technique 3
ISOMALT n AAS/ICP-AES technique 1
LYCOPENE (SYNTHETIC) AAS/ICP-AES technique appropriate to the specified level 1
AAS/ICP-AES techni
LYCOPENE EXTRACT FROM TOMATO AAS/ICP-AES technique appropriate to the specified level - cchndue 3
anoronriate to the snecified level
LYCOPENE FROM BLAKESLEA TRISPORA AAS/ICP-AES technique appropriate to the specified level 1
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method
MAGNESIUM SILICATE, synthetic of sample preparation may be based on principles of methods 5
described in Volume 4 (under “General Methods, Metallic
Impurities™).
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method Determine by the atomic absorption
MAGNESIUM SULFATE of sample preparation may be based on principles of methods 2|hydride technique. Use Method I 3
described in Volume 4 (under “General Methods, Metallic for sample preparation.
Impurities™).
Determine using an AAS/ICP-AES technique appropriate to
JEMALIC ACID the specified level. The selection of sample size and method )

of sample preparation may be based on the principles of the
methods described in Volume 4.

MONOMAGNESIUM PHOSPHATE

Determine using an atomic absorption/ICP technique
appropriate to the specified level. The selection of sample
size and method of sample preparation may be based on the
principles of the methods described in Volume 4 (under
“General Methods, Metallic Impurities™).

Determine by the atomic absorption
hydride technique. The selection of
sample size and method of sample
preparation may be based on the
principles of the methods described
in Volume 4 (under “General
Methods, Metallic Impurities™).
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# 3-2 JECFA %5128\ T ICP-OES A f#iH L7=4p Kk OV e #EikBi-2

Lead Arsenic
Aood additives Criteria Criteria
Method ) Method (i)
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method
PATENT BLUE V of sample preparation may be based on the principles of the 2
methods described in Volume 4 (under “General Methods,
Metallic Impurities™).
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method
POTASSIUM SULFATE of sample preparation may be based on principles of methods 2
described in Volume 4 (under “General Methods, Metallic
Impurities™).
Impurities soluble in 0.5 M hydrochloric acid; See “Metallic Impurities soluble in 0.5 M
POTASSIUM ALUMINIUM SILICATE impurities” in the Combined Compendium of Food Additive 5|hydrochloric acid; AAS (Hydride
Specifications (Volume 4) generation) technique
POTASSIUM ALUMINIUM SILICATE-BASED |See “Metallic impurities” in the Combined Compendium of 4 L?iﬁﬁ;?:?fg :‘ :SS (ﬁy dride
PEARLESCENT PIGMENTS, Type I Food Additive Specifications (Volume 4) . .
generation) technique
.. I . . . Impurities soluble in 0.5 M
POTASSIUM ALUMINIUM SILICATE-BASED |See “Metallic impurities” in the Combined Compendium of 4|hydrochloric acid AAS (Hydride
PEARLESCENT PIGMENTS, Type II Food Additive Specifications (Volume 4) . .
generation) technique
POTASSIUM ALUMINIUM SILICATE-BASED  |See “Metallic impurities” in the Combined Compendium of . :;‘i‘;:ﬁ;f:’::ﬁ ;‘: ;; (ﬁ[y e
PEARLESCENT PIGMENTS, Type IIT Food Additive Specifications (Volume 4) . .
generation) technique
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method Determine by the atomic absorption
PROCESSED EUCHEUMA SEAWEED of sample preparation may be based on the principles of the 5|hydride technique. Use Method IT
method described in Volume 4 (under "General Methods, for sample preparation.
Metallic Impurities").
Determine using an AAS/ICP-AES technique appropriate to
PULLULAN the specified level. .The selection of sample sizg avnd method |
of sample preparation may be based on the principles of the
methods described in Volume 4 (under “General Methods
Determine using an AAS/ICP-AES technique appropriate to
QUINOLINE YELLOW the specified level. The selection of sample size and method )

of sample preparation may be based on the principles of the
method described in Volume 4 (under “General Methods.

SILICON DIOXIDE, AMORPHOUS

Impurities soluble in 0.5M hydrochloric acid, Determine using
a method appropriate to the specified level
See description under TESTS for sample preparation

Impurities soluble in 0.5M
hydrochloric acid, Determine using
a method appropriate to the
|specified level.

Sodium Aluminium Silicate

Determine using a method appropriate to the specified leve
M hydrochloric acid

4

Determine using a method
appropriate to the specified leve
M hydrochloric acid

SODIUM CARBOXYMETHYL CELLULOSE AAS/ICP-AES technique 2

SODIUM DL-MALATE AAS/ICP-AES technique 2

SODIUM HYDROGEN DL-MALATE AAS/ICP-AES technique 2

SODIUM L(+)-TARTRATE AAS/ICP-AES technique 2

SODIUM CHLORITE on the dried bases AAS/ICP-AES technique 5

SODIUM HYDROGEN SULFATE n AAS/ICP-AES technique 2

SUCROGLYCERIDES AAS/ICP-AES technique 2

SUCROSE ESTERS OF FATTY ACIDS AAS/ICP-AES 2

SUCROSE MONOESTERS OF LAURIC, .

PALMITIC OR STEARIC ACID 1 AAS/ICP-AES technique 2

SUCROSE OLIGOESTERS TYPE I n AAS/ICP-AES 1

SUCROSE OLIGOESTERS TYPE II AAS/ICP-AES technique 1

SUNSET YELLOW FCF AAS/ICP-AES technique 2

TANNIC ACID AAS/ICP-AES technique 2
Impurities soluble in 0.5 N hydrochloric acid/AA- Impurities soluble in 0.5 N

TITANIUM DIOXIDE Electrothermal atomization 10|hydrochloric acid/atomic absorption
technique hydride technique.

TRIETHYL CITRATE AAS/ICP-AES technique 2

TRISODIUM DIPHOSPHATE atomic absorption/ICP technique ato@c absorption hydride

techniaue
ZEAXANTHIN (SYNTHETIC) AAS/ICP-AES technique 2
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# 3-3FCC13 BB WTICPIEAEA L8y, vFE. H K3 v A E 7213k ER D4

Elemental Impurities by ICP, [INMT 0.2 mg/kg, |Elemental Impurities by ICP, [NMT 0.1 mg/kg,
2'-Fucosyllactose |Appendix IlIC calculated on the (Appendix IIIC calculated on the
anhydrous basis anhydrous basis
Spectrophotometric system, |[NMT 1 mg/kg Spectrophotometric system, |NMT 0.1 mg/kg |Spectrophotometric system, |NMT 0.5 mg/kg
Plasma Plasma Spectrochemistry, Plasma Spectrochemistry,
Spectrochemistry,Appendix Appendix IIC, Mode: ICP- Appendix IIC
Ic OES Mode: ICP-OES
5'-Adenylic Acid Mode: ICP-OES Setup: Same as that
Setup: Same as that described in the test for
described in the test for Arsenic, but set to scan for
Arsenic, but set to scan for mercury at 194.164 nm
lead at 220.353 nm
Spectrophotometric system, [NMT 2 mg/kg Spectrophotometric system, |NMT 1 mg/kg Spectrophotometric system, |NMT 0.1 mg/kg |Spectrophotometric system, |NMT 0.5 mg/kg
Plasma Spectrochemistry, Plasma Spectrochemistry, Plasma Spectrochemistry, Plasma Spectrochemistry,
Appendix IIC, Mode: Appendix IIC, Mode: Appendix IIC, Mode: Appendix IIC, Mode:
Inductively coupled plasma- Inductively coupled plasma— Inductively coupled plasma- Inductively coupled plasma-
optical emission optical emission optical emission optical emission
5'-Cytidylic Acid  |sPectroscopy (ICP-OES), spectroscopy (ICP-OES), spectroscopy (ICP-OES), spectroscopy (ICP-OES),
Setup: Use a suitable ICP- Setup: Same as that Setup: Same as that Setup: Same as that
OES configured in a radial described in the test for described in the test for described in the test for
optical alignment.: set the Arsenic, but set to scan for Arsenic, but set to scan for Arsenic, but set to scan for
ultraviolet detector to scan lead at 220.353 nm cadmium at 228.802 nm mercury at 194.164 nm
arsenic at 188.980 nm.
Elemental Impurities by ICP, [NMT 0.1 mg/kg |Elemental Impurities by ICP, [NMT 0.1 mg/kg |E tal Impurities by ICP, [NMT 0.1 mg/kg
Appendix IlIC, Sample Appendix IlIC, Appendix llIC
ARA from Fungal |analysis: Use a suitable AtomicAbsorption
(Mortierella graphite furnace atomic Spectrophotometric Graphite
alpina) Oil absorption Furnace Method,Method |,
spectrophotometer (GFAAS) Appendix IliB
Astaxanthin Elemental Impurities by ICP, [NMT 2.0 mg/kg |Elemental Impurities by ICP, [NMT 1.0 mg/kg |Elemental Impurities by ICP, [NMT 1.0 mg/kg
Esters from Appendix IlIC Appendix llIC Appendix llIC
Haematococcus
pluvialis
Beta Glucan from [Elemental Impurities by ICP, |NMT 0.5 ppm Elemental Impurities by ICP, |[NMT 0.5 ppm Elemental Impurities by ICP, |NMT 0.5 ppm El tal Impurities by ICP, INMT 0.1 ppm
Baker's Yeast Method I: ICP-OES, Method I: ICP-OES, Method I: ICP-OES, Method I: ICP-OES,
(Saccharomyces |Appendix IlIC Appendix llIC Appendix IlIC Appendix IlIC
cerevisiae)
Calcium I-5- Elemental Impurities by ICP, [NMT 1.5 ug/g |Elemental Impurities by ICP, [NMT 1.0 ug/g |Elemental Impurities by ICP, [1.0 ug/g El tal Impurities by ICP, [NMT 1.5 ug/g
Methyltetrahydrof [Method, I, Appendix IlIC Method Method Method
olate I, Appendix llIC I, Appendix IIIC I, Appendix IIIC
— Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg Elemental Impurities by ICP, [NMT 0.1 mg/kg
Appendix IlIC Appendix llIC |Appendix lIIC
. NMT 3 mg/kg NMT 1Elemental Impurities [NMT 5 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, ANMT 1 mg/kg
by ICP, Appendix IIIC |Appendix llIC
Elemental Impurities by ICP, [NMT 2 mg/kg
Cellulose Gum
Method |,
Chitosan ICP-MS Internal standard :  |[NMT 0.5 mg/kg [ICP-MS, Spectrophotometric INMT 0.5 mg/kg |ICP-MS, Spectrophotometric INMT 10 mg/kg  [ICP-MS, Spectrophotometric [INMT 0.2 mg/kg
yttrium and lutetium, system and Analysis: system and Analysis: system and Analysis:
Spectrophotometric system, Proceed as directed in the Proceed as directed in the Proceed as directed in the
Plasma Spectrochemistry, test for Arsenic, except test for Arsenic, except test for Arsenic, except
Appendix IIC Mode: consider lead the element of consider lead the element of consider lead the element of
Inductively coupled plasma- interest. interest. interest.
mass spectrometer (ICP-
MS) ICP-MS
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Chitosan ICP-MS Internal standard : |[NMT 0.5 mg/kg |ICP-MS, Spectrophotometric [NMT 0.5 mg/kg |ICP-MS, Spectrophotometric INMT 10 mg/kg  |ICP-MS, Spectrophotometric INMT 0.2 mg/kg
yttrium and lutetium, system and Analysis: system and Analysis: system and Analysis:
Spectrophotometric system, Proceed as directed in the Proceed as directed in the Proceed as directed in the
Plasma Spectrochemistry, test for Arsenic, except test for Arsenic, except test for Arsenic, except
Appendix IIC Mode: consider lead the element of consider lead the element of consider lead the element of
Inductively coupled plasma- interest. interest. interest.
mass spectrometer (ICP-
MS) ICP-MS
Gliromic Chioide Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Appendix IlIC Appendix IIIC Appendix IIIC Appendix IlIC
Chromium Elemental Impurities by ICP, [NMT 1 mg/kg
Picolinate Appendix llIC
DHA from Algal Elemental Impurities by ICP, [NMT 0.1 mg/kg |Elemental Impurities by ICP, [NMT 0.1 mg/kg |Elemental Impurities by ICP, |NMT 0.1 mg/kg
(Ulkenia) Oil Appendix IIIC Appendix IIIC Appendix lIC
Spectrophotometric system, |NMT 2 mg/kg Spectrophotometric system, |NMT 1 mg/kg Spectrophotometric system, |NMT 0.1 mg/kg |Spectrophotometric system, |NMT 0.5 mg/kg
Plasma Spectrochemistry, Plasma Spectrochemistry, Plasma Spectrochemistry, Plasma Spectrochemistry,
Appendix IIC, Mode: Appendix IIC, Mode: ICP- Appendix IIC, Mode: ICP- Appendix IIC, Mode: ICP-
Disodium 5’ - Inductively coupled plasma— OES, Setup: Same as that OES, Setup: Same as that OES, Setup: Same as that
Uridylate optical emission described in the test for described in the test for described in the test for
spectroscopy (ICP-OES),set Arsenic, but set to scan for Arsenic, but set to scan for Arsenic, but
the ultraviolet detector to lead at 220.353 nm at 228.802 nm set to scan for mercury at
scan arsenic at 188.980 nm. 194.164 nm
Disodium Elemental Impurities by ICP, [NMT 1 mg/kg
Guanylate Appendix llIC
Disodium Elemental Impurities by ICP, [NMT 1 mg/kg
Inosinate Appendix llIC
d-Ribose Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 0.1 mg/kg
Appendix llIC Appendix llIC
Ferrous Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Ammonium Appendix IlIC Method |, Appendix IlIC Method |, Appendix IlIC
Phosphate Appendix IlIC
. . Elemental Impurities by ICP, [NMT 4 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Gluconic Acid
Method |, Appendix IIIC Method |, Appendix IlIC
Elemental Impurities by ICP, [NMT 1 mg/kg Internal standard: yttrium NMT 1.0 mg/kg
Appendix llIC and lutetium,
Spectrophotometric system,
Glucosamine Plasma Spectrochemistry,
Hydrochloride Appendix IIC, Mode:
Inductively coupled plasma-
mass spectrometer (ICP-
MS)
Elemental Impurities by ICP, [NMT 1 mg/kg trophot: tric system, [NMT 1.0 mg/kg
Method |, Appendix IlIC Plasma Spectrochemistry,
Appendix IIC Internal
standard : yttrium and
Glucosamine lutetium. Spectrophotometric
Sulfate Potassium system, Plasma
Chloride Spectrochemistry, Appendix
IIC, Mode: Inductively
coupled plasma-mass
spectrometer (ICP-MS)
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Glycerol Ester of |Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Wood Rosin Method |,Appendix IlIC Method I,Appendix llIC Method |,Appendix IIIC
Hemp Seed Ol Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [INMT 0.1 mg/kg
Method |,Appendix IlIC Method |, Appendix IIIC Method |, Appendix IIIC Method |,Appendix IlIC
Hemp Seed Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, INMT 1 mg/kg El tal Impurities by ICP, [INMT 0.1 mg/kg
Protein Method |, Appendix IIIC Method I, Appendix IIIC Method |, Appendix IIIC Method |,Appendix IIIC
HeshEHdln Elemental Impurities by ICP, [NMT 4 mg/kg Elemental Impurities by ICP,
Method |, Appendix lIC Method |, Appendix IIIC
Jagua (Genipin-  |Elemental Impurities by ICP, INMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Glycine) Blue Method Il, Appendix IlIC Method Il, Appendix IlIC Method Il, Appendix IlIC
I-Carnitine I- Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg
Tartrate Method |, Appendix IlIC Method |, Appendix IlIC
I- Elemental Impurities by ICP, [NMT 1 mg/kg
Selenomethionine Appendix llIC
Lycopene Extract |Elemental Impurities by ICP, [INMT 3 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
from Tomato Method |, Appendix IlIC Method I, Appendix IlIC
Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Lycopene Extract [Method I, Appendix IlIC Method I, Appendix llIC
from Tomato
Lycopene from Elemental Impurities by ICP, [NMT 1 mg/kg
Blakeslea trispora Method |, Appendix IlIC
Magnesium Elemental Impurities by ICP, [NMT 2 mg/kg El tal Impurities by ICP, ANMT 0.3 mg/kg  |El tal Impurities by ICP, ANMT 0.5 mg/kg
Ammonium Appendix llIC
Potassium
Chloride, Hydrate
Maritime Pine Elemental Impurities by ICP, INMT 1.5 mg/kg |Elemental Impurities by ICP, [NMT 1.0 mg/kg  |El tal Impurities by ICP, [INMT 0.5 mg/kg  |El tal Impurities by ICP, INMT 1.5 mg/kg
Extract Appendix llIC Appendix llIC Appendix llIC Appendix llIC
Elemental Impurities by ICP, [NMT 0.5 mg/kg |Elemental Impurities by ICP, [NMT 1.0 mg/kg |El tal Impurities by ICP, [NMT 1.0 mg/kg
. Method |, Appendix llIC Method |, Appendix llIC Method |, Appendix llIC
Monk Fruit Extract
Monoammonium |Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Glycyrrhizinate Appendix IlIC Appendix IlIC
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Rebaudioside A

1B, [NOTE—AIternatively,
the arsenic content may be
determined by the following
method.]

internal standard: Yttrium,
Spectrophotometric system,
Plasma Spectrochemistry,
Appendix IIC, Mode:
Inductively coupled plasma-
mass spectrometer (ICP-
MS)

Absorption
Spectrophotometric Graphite
Furnace Method, Method |,
Appendix IIIB [NOTE—
Alternatively, the lead
content may be determined
by the following method.].
internal standard:Thallium
Spectrophotometric system,
Plasma Spectrochemistry,
Appendix IIC Mode:
Inductively coupled plasma-
mass spectrometer (ICP-
MS)

calculated on the
anhydrous basis

Elemental Impurities by ICP, [INMT 0.1 mg/kg, |Lead Limit Test, Atomic NMT 0.1 mg/kg, |EI tal Impurities by ICP, [INMT 0.1 mg/kg, |Elemental Impurities by ICP, [NMT 0.1 mg/kg,
Appendix IIIC C: d on the (Ab ti on the|A dix liC calculated on the (Appendix IIIC calculated on the|
Mycoprotein dried basis Spectrophotometric Graphite |dried basis dried basis dried basis
Furnace Method, Method I,
Appendix IIIB
. Elemental Impurities by ICP, [NMT 3 mg/kg,  |El tal Impurities by ICP, [INMT 2 mg/kg,
Neohesperidin . X
Dihydrochalcone Method |, A dix lliIC I ; on the |A dix lliIC ca_lculatez_i on the
dried basis dried basis
Elemental Impurities by ICP, [NMT 3 mg/kg El tal Impurities by ICP, INMT 1 mg/kg
Phytic Acid Method |, Appendix IlIC Method |, Appendix IlIC
Solution
Plant Stanol El tal Impurities by ICP, [NMT 0.1 mg/kg
Esters Appendix IlIC
Elemental Impurities by ICP, [NMT 0.2 mg/kg |El tal Impurities by ICP, [INMT 0.2 mg/kg  |Ell tal Impurities by ICP, [NMT 0.2 mg/kg
Method |, Appendix IlIC for Method |, Appendix IlIC for Method |, Appendix IlIC for
unfractionated unfractionated unfractionated
Potato Protein products and products and products and
LMW fraction; LMW fraction; LMW fraction;
NMT 0.4 mg/kg NMT 0.4 mg/kg NMT 0.4 mg/kg
for HMW fraction for HMW fraction for HMW fraction
Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
. Method |, Appendix IlIC Method |, Appendix IlIC Method |, Appendix IlIC Method |, Appendix IlIC
Quercetin
Arsenic Limit Test, Appendix [NMT 1 mg/kg, cal|Lead Limit Test, Atomic NMT 1 mg/kg,

Rice Bran Oil

Elemental Impurities by ICP,
Appendix llIC

NMT 0.1 mg/kg

Lead Limit Test, Atomic
Absorption
Spectrophotometric Graphite
Furnace Method, Method I,
Appendix IlIB

NMT 0.1 mg/kg

Rosemary Extract

Elemental Impurities by ICP,
Method |, Appendix IlIC

NMT 3 mg/kg

Elemental Impurities by ICP,
Method |, Appendix IlIC

NMT 2 mg/kg
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Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg
Rosemary Extract . .
Method |, Appendix lIC Method I, Appendix IlIC
Rutin Elemental Impurities by ICP, [NMT 4 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg
Appendix IlIC Appendix llIC
Sediimdliialats Elemental Impurities by ICP, [NMT 2 mg/kg
Method Il
Sodium Hydrogen Elemental Impurities by ICP, [NMT 2 mg/kg
dl-Malate Method I, Appendix IIIC
Sodium Molybdate|Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 5 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Dihydrate Appendix IIC Appendix llIC Appendix IlIC Appendix IlIC
3 Elemental Impurities by ICP, [NMT 2 mg/kg
Sodium Oleate
Method |, Appendix IlIC
Sodium Selenate [Elemental Impurities by ICP, [NMT 5 mg/kg Elemental Impurities by ICP, ([NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Anhydrous Appendix llIC Appendix llIC Appendix IlIC Appendix IlIC
Soy Elemental Impurities by ICP, [NMT 0.05 mg/kg |Elemental Impurities by ICP, [NMT0.4 mg/kg |El tal Impurities by ICP, [INMT 0.2 mg/kg  |Ell tal Impurities by ICP, [NMT 0.05 mg/kg
Leghemoglobin Appendix llIC Appendix llIC Appendix IlIC Appendix IlIC
Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [INMT 0.5 mg/kg (EI tal Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 0.5 mg/kg
Spirulina Appendix IlIC Appendix llIC Appendix IlIC Appendix IlIC
Stearyl Alcohol Element-al Impurities by ICP, [NMT 1 mg/kg
Appendix llIC
Arsenic Limit Test, Appendix|NMT 1 mg/kg Atomic Absorption NMT 1 mg/kg
11IB [NOTE—Alternatively, Spectrophotometric Graphite
the arsenic content may be Furnace Method, Method |,
determined by the following Appendix 1B [NOTE—
method.] Alternatively, the lead
internal standard: Yttrium, content may be determined
Spectrophotometric system, by the following method.]
Steviol Glycosides |Plasma Spectrochemistry, internal standard: Thallium,
Appendix IIC, Mode: Spectrophotometric system,
Inductively coupled plasma- Plasma Spectrochemistry,
mass spectrometer Appendix IIC Mode:
(ICP-MS) Inductively coupled plasma-
mass spectrometer (ICP-
MS)
Elemental Impurities by ICP, [NMT 1 mg/kg Lead Limit Test, Atomic NMT 0.1 mg/kg
Method |, Appendix llIC Absorption Spectrophometric
Sucrose )
Graphite Furnace Method,
Method |, Appendix IIIB
Tautine Elemental Impurities by ICP, [NMT 1 mg/kg
Appendix llIC
Tea Polyphenols |Elemental Impurities by ICP, [NMT 2 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
from Green Tea, |Appendix IlIC Appendix lIIC
Decaffeinated
trans-Resveratrol, [Elemental Impurities by ICP, [NMT 1.5 mg/kg |Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Fermentation Method |, Appendix IIIC Method I, Appendix IlIC Method I, Appendix IlIC Method |, Appendix IlIC
(Saccharomyces
cerevisiae)
Trisodium Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg Elemental Impurities by ICP, [NMT 3 mg/kg
Pyrophosphate Method |, Appendix IIIC Method I, Appendix IlIC Method I, Appendix llIC
Elemental Impurities by ICP, [NMT 1 mg/kg, Elemental Impurities by ICP, [NMT 1 mg/kg,
Xylooligosaccharid|Appendix IIIC calculated on the [Appendix IIIC calculated on the
es dried basis dried basis
Elemental Impurities by ICP, [NMT 0.5 mg/kg |Elemental Impurities by ICP, [NMT 0.5 mg/kg
Xylose ) )
Appendix llIC Appendix llIC
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# 3-8 ANEE9 KLBUWT ICP-OES NEH TV B4 Hiks
(—# AAS IERH W BTV D EEIZOWT S Ll o 72 FtER)

Pb Fe As Ba Al Si
Criteria Criteria Criteria Criteria Criteria Criteria
Method Method Method Method Method Method

(ng/g) (ng/g) (ng/g) (ng/g) (%) (%)
HELVEFFUTL ICP-OESi% 2 ICP-OESi% 50 ICP-OES& 3
Bikhrs oL ARS % 2 ERABE, 3 ICP-OES3% 300

BEB
. . EEHBE, . .
ZEEF R AAS & 10 ICP-OESiE 10 =mE 1 ICP-OESiE 2.0% ICPix 2.0%
6 oI [P . ICPiE(PEiE, Py eRARE,

1-EF BAYIFYT v-1,1-0 §A5vER ARS % 5 ) 10 s@8 5

Z—NLERL—F

(&R#B2SFAI=ghL—%,

EEFBISTLI=TAL—%,

EREFEIOSTFLI=TAL—F,

EREM4STLI=TLL—F, ICP-OES3: 500
BESBESSFALIZTALL—F,

AMBEISFLIZGLAL—%,

EMEE1IEFAIZTAL—%,

BEEE2EFAI=TAL—F)

#3-9 JIS ARILHUKIZIB W\ TICP-OESHEH ST\ D iy #iss (1)

WE A2 RERSRPOMNETRELBARERE

HERESE A5 f“ TR d AERE RERRRE HNIRE CRACELAT (O L 1+2) 7v7 (ng/mL)
&5 e e (2)
% ug/g Y1 Y2 Y3 (mL)  (mL) Y1 Y2 Y3
Cu 0.001 10 324754 001 mg/mL Y 250 500 750 0.5 2 100 0.025 0.05 0.075
K 8059 Pb 0.001 10 220353 001 mg/mL Y 250 500 750 100 0.025 0.05 0.075
Fe 0.002 20 238204 001 mg/mL Y 500 750 1000 100 0.05 0.075 0.1
Y 360.074 1 mg/mL 100 100 100 100 1 1 1
B AR BEARPOAETREBARERE
HEBRE ":‘::' TR ] AERE BERREE NEE AT e T:;‘ a+2) 7v7 (ug/mL)
% ug/g Y1 Y2 Y3 (mL)  (mL) Y1 Y2 Y3
Ca 0.005 50 393.366 01 mg/mL Y 500 1000 2000 2 2 100 0.5 1 2
Cu 0.005 50 327.969 01 mg/mL Y 500 1000 2000 100 05 1 2
L ) Mg 0.005 50 279.553 01 mg/mL Y 500 1000 2000 100 05 1 2
sy 612 Zn 0.005 50 206.191 01 mg/mL Y 500 1000 2000 100 05 1 2
Pb 0.005 50 405.782 01 mg/mL Y 500 1000 2000 100 05 1 2
Mn 0.05 500 257.61 01 mg/mL Y 5000 10000 15000 100 5 10 15
Y 371.029 1 mg/mL 50 50 50 100 0.5 05 05
B AR BEARPOAETREBARERE
HERESE J'::’:s TR el AERE BERREE HNRE LEAREA A G Z? a+2) 7v7 (ug/mL)
% ug/g Y1 Y2 Y3 (mL)  (mL) Y1 Y2 Y3
Na 0.005 50 330237 001 mg/mL Y 25 5 10 2 1 100 0.25 05 1
K 0.005 30 766.49 001 mg/mL Y 25 5 10 100 0.25 05 |
Cu 5 327395 001 mg/mL Y 05 1 15 100 0.05 0.1 0.15
Ca 0.01 100 317933 001 mg/mL Y 25 5 10 100 0.25 05 1
AT O K 8159 Pb 5 220353 001 mg/mL Y 05 1 15 100 0.05 0.1 0.15
& Lokile Fe 3 238204 001 mg/mL Y 03 0.6 0.9 100 0.03 0.06 0.09
Ba 0.002 20 455403 001 mg/mL Y 2 4 6 100 02 0.4 0.6
Mn 5 257.61 001 mg/mL Y 5 10 15 100 05 1 15
Sr 0.005 50 652.194 001 mg/mL Y 05 il 15 100 0.05 0.1 0.15
Y 360.074 1 mg/mL 1 i 1 100 10 10 10
E AR FERRPONERREBARERE
HEREs J':::' TR e AERE BERRAE HEE AL ) z? 1+2) 797 (ug/mL)
% ug/g Y1 Y2 Y3 Y4 (mL)  (mL) Y1 Y2 Y3 Y4
Cu 5 213598 001 mg/mL Y 0 0.25 05 1 1 5 100 0.000 0.025 0.050 0.100
Mg 5 279553 001 mg/mL Y 0 0.25 05 1 100 0.000 0.025 0.050 0.100
Ca 0.001 10 396847 001 mg/mL Y 0 05 i 2 100 0.000 0.050 0.100 0.200
" Zn 2 213857 001 mg/mL InorY 0 0.1 02 0 100 0.000 0.010 0.020 0.040
mEAHY YL K865
Pb 5 220353 001 mg/mL 0 0.25 05 1 100 0.000 0.025 0.050 0.100
Fe 5 238204 001 mg/mL Y 0 0.25 05 1 100 0.000 0.025 0.050 0.100
Y 360.074 1 005 005 005 0 100 0.500 0.500 0.500 0.500
In 325.609 1 005 005 005 0 100 0.500 0.500 0.500 0.500
RERIE A JISHEEHE & B
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# 3-10 fREfrH Pb KON As IR O UEVRI R BLE M O EE (PAEYEIRE © 0.01 pg/mL)

AINE (mL)
DAs - PEESEERK (& 1 pg/mL) 1 25 5
@As - PHREEAEAR (& 10 pg/mL) 1 2 3 4 5
ORBERR (Y : 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,
B (ug/mL)
PoRE (ug/mL) 0.02[ 0.05 0.1 0.2 0.4 0.6 0.8 1.0
AsEE (ug/mL) 0.02[  0.05 0.1 0.2 04 06 0.8 1.0
BEAEERRPONZERE (ug/mL) 0.01] 0.01 o.01] o.01] o0t oo01f o001 o0.01
# 311 MEHH Pb KO As IBRAIEERIER BE L OVREE (WAEHEIREE © 0.1 pg/mL)
AME (mL)
DAs - PHREEEAR (& 1 pg/mL) 1 2.5 5
@As - PESIZERK (£ 10 pg/mL) 1 2 3 4 5
ORNBERR (Y : 10 yg/mL) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
EARE (mL) 50 50 50 50 50 50 50 50,
B (ug/mL)
PoRE (ug/mL) 0.02[ 0.05 0.1 0.2 0.4 0.6 0.8 1.0
AsEE (ug/mL) 0.02[  0.05 0.1 0.2 04 06 0.8 1.0
BEAEERRPONZERE (ug/mL) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
# 312  MEAMAH Pb KON As IR A IEEA IR RE L O (WAEYERE © 1 pg/mL)
AMNE (mL)
DAs - PESTEERR (£ 1 pgmL) 1 25 5
@As - PUESEERK (% 10 pg/mL) 1 2 3 4 5
OWIEAEAR (Y : 100 pg/mL) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
EARE (mL) 50 50 50 50 50 50 50 50
BE (ugmL)
PoEE (ug/mL) 0.02[ 0.05 0.1 0.2 0.4 0.6 0.8 1.0
AsEE (pg/mL) 0.02[ 0.05 0.1 0.2 0.4 0.6 0.8 1.0
RAEZERRPONEZEEE (ug/mL) 1 1 1 1 1 1 1 1
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# 3-13 B EEIRINIK OS5 15
ikl 1%&R2 ] N
AEHREE (g) 2.0 2.0 2.0 2.0
EAE (mL) 100 50 25 10
RRFDOELIRE (g/mL) 0.02 0.04 0.08 0.2
WNIZERRFONZEELE (ug/mL) 2 1 0.5 0.2
WiZERBRAINE (mL) 0.5 0.5 0.5 0.5
BRPONZERE (ug/mL) 0.01 0.01 0.01 0.01
# 3-14  KIWIRIE OFHRIT1E
WHR@E (B AILT T L REAY VL, BB AT L
ikl 1®&R2 ] N
AEHREE (g) 2.0 2.0 2.0 2.0
EAE (mL) 100 50 25 10
BRPOHALEE (g/mL) 0.02 0.04 0.08 0.2
WNIZERRFONZEELE (ug/mL) 2 1 0.5 0.2
WiZERBRAINE (mL) 0.5 0.5 0.5 0.5
RRFDONEERE (ng/mL) 0.01 0.01 0.01 0.01
s - POINAREAIZRERR L oFMNE (mL) 0.5 0.5 0.5 0.5
HARhDASEE (ug/g) 3 3 3 3
KPP OPLEE (ug/g) 2 2 2 2
WRMBE  EWRERSFY VLA
iyl ‘&2 | wK&3 | ®&4s
AEHRENE (g) 2.0 2.0 2.0 2.0
ERE (mL) 100 50 25 10
BRFOFEEE (g/mL) 0.02 0.04 0.08 0.2
WNIZEARRFONZEEE (ug/mL) 2 1 0.5 0.2
WEZEEARRAINE (ML) 0.5 0.5 0.5 0.5
BRFPORNZELZE (ug/mL) 0.01 0.01 0.01 0.01
As - POiIIEEAEERKR 2 0nmME (mL) 0.5 0.5 0.5 0.5
AR DAsEE (ug/g) 3 3 3 3
AKIPOPLEE (ug/g) 5 5 5 5
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# 3-15 JIS 8061 HiffifE) kYU 7 AICHIT 5 ICP-OES §4. MEUEVRIK RS | PNFEYEE T

= REER AZTy 7| EERRPOMNERRLENEEEE 5 HEE®
THR HIE(E AERE [ REERAME (mL) HEERSE -
aE (mL) (ug/mL) =
AXRTv7
% ug/g (nm) | mg/mL | Y10 Y11 Y12 Y13 50| Y10 Y11 Y12 Y13 z? (mL’) g/mL
Cu 5| 327.754 0.01 0 0.25 0.5 1 50 0 0.05 0.1 0.2 1 50 0.02
Ca 0.01 100| 396.847, 0.1 0 0.5 1 2 50 0 1 4
Zn 5| 213.857 0.01 0 0.25 0.5 1 50 0 0.05 0.2
Pb 0.001 10| 220.353 0.01 0 0.5 1 2 50 0 0.1 0.4
Fe 0.001 10| 238.204 0.01 0 0.5 1 2 50 0 0.1 .2 0.4
Y 360.074 i 0.05 0.05 0.05 0.05 50 1 1 1

# 3-16 JIS K8123

WAL MZEBT S ICP-OES &4,

PRUETR IR L . AR YRR

— N RERR - . = AXRTPy7T 5 . .
TR & E BERR - HEE BERARFME (mL) (mb) FERTEE (ug/mL) BEAREE (ug/g)
% ug/g (nm) [ mg/mL | (g) Y1 Y2 Y3 50| Y1 Y2 Y3 Y1 Y2 Y3
Cu 2| 327.39 0.01 5 0.5 1 2 100 0.05 0.1 0.2 1 2 4
Pb 5| 220.351 0.01 5 1 2.5 5 100 0.1 0.25 0.5 2 5 10
Fe 2| 259.94 0.01 5 0.5 1 2 100 0.05 0.1 0.2 1 2 4
Mg 0.01 100| 279.553 0.01 0.5 2.5 5 10 100 0.25 0.5 1 50 100 200
Sr 0.01 100| 407.771 0.01 0.5 2.5 5 10 100 0.25 0.5 1 50 100 200
Ba 0.006 60| 455.404 0.01 0.5 1.5 3 5 100 0.15 0.3 0.5 30 60 100
# 3-17 JISKS8615 [RliEH U 7 A2k T 5 ICP-OES £, FEMEVATRILRE, IS YERR
ey . ART YT EXRRORETR £ 1= L] i A
E miaE mmwE | BEEHENE (mL) 24| mRREHONE R e R Y S ke
e (mL) (ng/mL) e
% pe/e | (m) [ mg/mL| v1 Y2 % Y4 Y1 Y2 % Y4 L el
(2) (mL)
Cu 5| 213.598 0.01 0 0.25 0.5 1 100! 0 0.025 0.05 0.1 1 100 0.01
Mg 5| 279.553 0.01 0 0.25 0.5 1 100] 0 0.025 0.05 0.1
Ca 0.001 10| 396.847 0.01 0 0.5 1 2 100! 0 0.05 0.1 0.2
Zn 2| 213.857 0.01 0 0.1 0.2 0.4 100 0 0.01 0.02 0.04
Pb 5| 220.353 0.01 0 0.25 0.5 1 100! 0 0.025 0.05 0.1
Fe 5| 238.204 0.01 0 0.25 0.5 1 100 0 0.025 0.05 0.1
Y 360.074 1 0.05 0.05 0.05 0.05 100] 0.5 0.5 0.5 0.5
In 325.609 1 0.05 0.05 0.05 0.05 100! 0.5 0.5 0.5 0.5
7 3-18 JIS K8995 fiilit~ 7' %+ 7 NTEIT 5 ICP-OES Seff, ARMERIRIRE . NIEUER L
- — s | AR SRR (mL) xZT v FEERTONTLE S TARERE HmEsy | PR
BE (mL) (ng/mL) BEE
% pg/g (nm) | mg/mL | Y10 Y11 Y12 Y13 Y14 50| Y10 Y11 Y12 Y13 Y14 i?j jz(::;j g/mL
Ca 0.02 200| 396.847 0.1 0 0.03 0.05 0.1 1 50 0 0.06 0.1 0.2 2 1 50 0.02
Zn 0.001 10| 213.857 0.1 0 0.03 0.05 0.1 1 50 0 0.06 0.1 0.2 2
Mn 5 257.61 0.1 0 0.03 0.05 0.1 1 50 0 0.06 0.1 0.2 2
Pb 5| 220.353 0.1 0 0.03 0.05 0.1 1 50 0 0.06 0.1 0.2 2
Fe 3| 238.204 0.1 0 0.03 0.05 0.1 1 50 0 0.08] 0.1 0.2 2
Y 371.029 1 0.05 0.05 0.05 0.05 0.05 50 1 1 1 1 1
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# 3-19 ICP-OES (NIEHER) (CX 25705

ABHEEE OMKZ W #iliEET R Y v oo As L TOVPb O

PEI G TS
As Pb
Te‘st Sj;g:l.e Y conc Slz 1‘1/(:1(1 Conc. Average Recovery Slg 1‘1/(:1(1 Conc. Average Recovery
MO g Py GeD Gemh 00 g WD Gemh 09

1 0.02 0.01 3 0.086  0.085 141.5 5 0.062"  0.059 58.7
0.083 0.056
0.086 0.058

2 0.04 0.01 3 017 0.16 136.0 5 0.2 o012 59.0
0.17 0.12
0.16 0.12

3 0.08 0.01 3 032 032 133.7 5 025 026 65.1
0.32 0.25
0.32 0.28

4 0.2 0.01 3 082 082 136.4 5 060  0.62 62.1
0.80 0.60
0.84 0.66

TR 1~4 OFFRLGEIT Table 4-2 2R

* 3-20 ICP-OES (Hfttiiffiis) 12 & 2 57p 2 3UEHRE Ok 2 - #fifig 7~ & U 7 Ao As KU Pb

BYSINENEN TS
As Pb
Te'st S:::lgl'e SII; 1\1/(:1(1 Conc. Average Recovery Slz 1\1/(:1d Conc. Average Recovery
oot ) Gy GO GwD) e B

1 0.02 3 0057  0.056 93.6 5 0.039°  0.037 36.9
0.055 0.035
0.056 0.036

2 0.04 3 0.0 0.09 77.8 5 007 0.07 327
0.10 0.06
0.09 0.06

3 0.08 3 016  0.16 65.5 5 0.2 013 313
0.16 0.12
0.16 0.14

4 0.2 3 028 028 46.8 5 020 021 21.0
0.28 0.21
0.28 0.22

*FRIE 1~4 OFARITET Table 4-2 24
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# 3-21 ICP-OES (PRYEIR) (2 & % 570 25 BHREEORRIE 2 F W2 b L2 7 Ao As o OV Pb OFRIN
ElYETTEE S

As Pb
Te.st S::rlllzl.e Y conc Slre) 1\1/(:1(1 Conc. Average Recovery 51}; 1\1/(:1d Conc. Average Recovery
soluton® gy (g '(ug/mL) (%) (@D '(ug/mL) (%)
1 0.02 0.01 3 0.090 0.088 147.3 2 0.030 0.029 72.7
0.087 0.028
0.088 0.029
2 0.04 0.01 3 013" 014 1135 2 0.061  0.062 77.5
0.14 0.063
0.13 0.062
3 0.08 0.01 3 030" 0.30 123.4 2 012" 0.12 72.4
0.29 0.12
0.30 0.12
4 0.2 0.01 3 0.84' 0.83 138.9 2 0.27' 0.27 67.5
0.84 0.27
0.83 0.27

R 1~4 ORI IEIL 4-2 2R

# 3-22 ICP-OES (Moxtfrifiilk) (2 Xk 287 25EHRE OBk 2 AW iztEib v o 290 As LTV Pb @
RANETS G Bl B

As Pb
Te.st S:::E l.e Sll:: 1\1/(:;1 Conc. Average Recovery Sli 1\1/(:1(1 Conc. Average Recovery
ot ) g GODGwmD e B

1 0.02 3 0.056  0.055 91.3 2 0027 0.026 63.9
0.054 0.025
0.054 0.025

2 0.04 3 0100 0.10 82.2 2 0.05 005 57.4
0.10 0.05
0.10 0.05

3 0.08 3 017 017 70.6 2 007 007 459
0.17 0.07
0.17 0.07

4 0.2 3 032 032 53.0 2 012 012 30.1
0.32 0.12
0.31 0.12

IR 1~4 OFRGIEIL 4-2 2R
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7% 3-23 ICP-OES (WAE%EVL) 12 L2 872 25 EHRE O a2 W2 kg U o A D As e ON Pb ORI
ENYEEM
As Pb
Te'st Sj;?lil.e Y conc Slzl;l/(:ld Conc. Average Recovery sll;i(:ld Conc. Average Recovery
MR ) B8 gy GeD GemD 09 g VD Gemb 00
1 0.02 0.01 3 0090  0.088 1473 2 0030 0.029 7.7
0.087 0.028
0.088 0.029
2 0.04 0.01 3 013 0.14 113.5 2 006" 0.062 775
0.14 0.063
0.13 0.062
3 0.08 0.01 3 030" 030 123.4 2 02 o012 7.4
0.29 0.12
0.30 0.12
4 0.2 0.01 3 084 083 138.9 2 0277 027 67.5
0.84 0.27
0.83 0.27

R 1~4 OB 4-2 B

7% 3-24 ICP-OES (faxtfssiil) 12X D587 23UEHRE DMk &2 W TR U 7 5900 As LTV Pb O

TINTE AR s SR
As Pb
Te‘st S::;ﬁl.e SII; l\l/(:;i Conc. Average Recovery Slle) il::ld Conc. Average Recovery
oo ) g GO w9 g WD Gwmh 00

1 0.02 3 0.057  0.058 96.9 2 00200  0.022 54.5
0.058 0.022
0.060 0.023

2 0.04 3 0100 0.10 84.0 2 0.05 005 58.4
0.10 0.05
0.10 0.05

3 0.08 3 019  0.19 79.9 2 0.08  0.08 474
0.19 0.08
0.19 0.08

4 0.2 3 039 038 63.8 2 012 012 31.1
0.38 0.12
0.38 0.12

RIK 1~4 OFRSTEIT 4-2 2
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# 3-25 ICP-OES (PIEHEIR) (ZX 25705

SEHEEE O RE 2 W T ilie~ 7 % A0 As LTV Pb DI

pEI RN S
As Pb
Te.st S:(r;;; l.e Y conc SIE 1\1}(:1(1 Conc. Average Recovery Slz ]\l,(:;i 1:::;?: Average Recovery
ot ) GO gy GED GemD) 00 G gy GO
1 0.02 0.01 3 0067  0.064 107.1 2 00357 0.034 83.9
0.064 0.033
0.062 0.033
2 0.04 0.01 3 013 013 105.6 2 0.06  0.06 79.7
0.12 0.06
0.13 0.06
3 0.08 0.01 3 026 026 106.4 2 012 o012 77.0
0.25 0.12
0.25 0.12
4 0.2 0.01 3 0.67  0.68 114.0 2 0277 028 69.9
0.69 0.28
0.69 0.28

R 1~4 OFRBGIEL 4-2 B8

#* 3-26 ICP-OES (Hftstiiffitis) 12X 2 572 23 UEHRE ORE 2 VTl ~ 7% > 7 Ao As KU Pb

Y SINENENT TS
As Pb
Te.st S:(I;lli l.e Slz 1\1:1(1 Conc. Average Recovery Slz i\l/(:ld Conc. Average Recovery
oo ) g GO0 GwmD 0 e B

1 0.02 3 0.058 0.056 92.8 2 0030 0.029 71.8
0.056 0.028
0.054 0.028

2 0.04 3 011 0.10 87.4 2 0.05 005 65.3
0.10 0.05
0.1 0.05

3 0.08 3 019 0.19 80.0 2 0.0 0.09 57.5
0.19 0.09
0.19 0.09

4 0.2 3 041 042 70.8 2 017 017 432
0.43 0.18
0.43 0.18

R 1~4 OFRGET 4-2 28
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Intensity (cps)
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Intensity (cps)
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FEV——

(A)

= $7=10189x+0.0017

= R : R =0.9998

[

E

15 o

E’; |

2

£ E

!

£ .

5 e .3 ¥=0.7245%-0.002

k| ’ » R =009997
08 o ¥=0.6223x- 0.0014

o R= 0.9998

0.4 0.6 08 1
pe/mL
0.25
(B)
. ¢ 7=02053x-TE-05
g FF=0.9999
>-. -
E =
5 G
b 0.15 .
-
-] -
&
o1
g o ¥ =0.0689x - 0.0002
g ) R*= 09999
: ¥ = 0.0648x - 0.0002
0.05 R* = 0.9999
0

0.0%
(©)
002
;~
=
(" .,
5 =
¥ 0.015
I -
g
©
= 001
7 I § v =0.0068x - 1E-05
i : R*= 0.9994
E s
0.005 v =0.0063x - 5E-06
. R =0.999
0
04 06 08 1

pefmL

® A= 180.0427Y 371.030 Pb220353/Y 371.030 A= 1839.04%Y 360.073 Pb 220.353 /Y 360.073

3-7 B HNEEAERE TO As LUV Pb OREAR (n=3 D FH)
(M=% (Y) . A:0.01 ug/mL, B: 0.1 pg/mL, C: 1.0 pg/mL)
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10
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o
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0.8
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0.4 0.6
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0.4 0.6
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® As 189.042/Y 371.030 e Pb 220.353 /Y 371.030
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(o)

—o0-e

3-8 As -+ PbRAIEMERKROSIREIZIHIT 5 As L O Pb HE OHAMEHERZE (n=3)
(NAEEHE (Y) . A:0.01 pg/mL, B: 0.1 pg/mL, C: 1.0 pg/mL)
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Intensity (cps)
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#* 3-27

iR Pb LU As IROAFMERIGHRUIE KL O L (PAEYERRAE ¢ 0.01 pg/mL)

AME (mL)
@As - P BEEAEARR (& 1ug/mL) 1 2.5 5
@As - P BEEAERR (% 10 pg/mL) 1 2 3 4 5
@WE#EAR (Y @ 1ug/mL) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
ERE (mlL) 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 B (ug/mL) 0.02 0.05 0.1 0.2 0.4 0.6 0.8 1.0
EAEERRDONEEEE (ug/mL) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
# 3-28  BUWINEEL R OWIR DR 15
WRME B ALS T L REHY T L BEY TR T L
As oirF | Pb 47 H
5 Lo
SEHERE (9) 2
As - Pb BINARAEERKR 1 OFME (mL) 0.5
SBF D AsEE (ug/g) 3
BP0 PhiEE (ug/g) 2
*L— FEMESD— Yy PBREONE
As HTRERIERERE (mL) 50
As DiTAERIRSERE (mL) 5
(h—H+ Vv AEHE PooamARRRERE (ML) 10*
Pb 2 iTAERRSERE (mL) 1
RIZE#ERR (Y:1 ug/mL)FRMNE (mL) 0.5 0.5
As DT FRIRTR - Pb 4 IR O RAZHERE (ug/mL) 0.01 0.01
As HITA®R - Pb DITARERRERE (mL) 10* 10
BRFRORAERE (g/mL) 0.02 —

‘Il (1—-100) TER
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# 3-29 HHEEET b U T AUSINEEN N O o RS 5 1

HNRmE  BHRES N UL
As 24T | Pb ST
E373 BR
AEHEERE (9) 2
As - Pb RINARERER K 2 OFME (mL) 0.5
HelFD As BE (ug/g) 3
Ao PoBE (ug/g) 5
FL—FEEA—- MY v OBREDWLE
As DITAEKIRERE (ML) 50
As DiTAERARSERE (mL) 5
(h— bV vy 2RHEE) P oTARERERZ (ML) 10*
Pb 2 iTAERRSERE (mL) 1
PIEERR (Y:1 pg/mL)iaE (ml) 0.5 0.5
As TR - Pb DT AREF OREZE (ug/mL) 0.01 0.01
As DITARAK - Pb HITARRERE (mL) 10* 10
As HITARE R ORELRE (g/mL) 0.02 —

‘Il (1-100) TER
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#3-30  As EUEGIN AR OFHEL 1

SR@EE ECDLS T L REBAY T L, BT IR T L
As BEER ISR
A B C D
HAEHREE (g) 2
SRR AsEBE (ug/g) 3
AP0 PoEE (ug/g) 2
As - Pb AR EEERRKR 1 OFME (mL) 0.5
*L—FEEA— Y Y OBR
As HirAERRERE (mL) 50
As HirAFEERSEE (mL) 5 5 5 5
WEERR (Y:1 pg/mL)AME (mL) 0.5 0.5 0.5 0.5
BRP ONZERE (ng/mL) 0.01 0.01 0.01 0.01
ZHERINER As 22 (1 ug/mL) #hiE (mL) 0 0.2 0.4 0.8
As EEEERMARRERE (mL)” 10 10 10 10
As IZHERMARE As BE (ug/mL) 0 0.02 0.04 0.08
As BERMAKRERFOHEIEE (g/mL) 0.02 0.02 0.02 0.02

WEE (1-100) TER

#-31  As BEERIIARIE DR 2

HR@E : BEFRET MY YL
As IZEAERINIR AR
A B C D
HAEEIRE (g) 2
HAelho AsBE (ug/g) 3
b PhiEE (ug/g) 5
As - Pb IR AELER KR 2 OAME (mL) 0.5
*L—rEEA— LYy OBR
As TR ERERZ (mL) 50
As HiTARRAESEE (mL) 5 5 5 5
WIREEARR (Y:1 pg/mL)iRmME (mlL) 0.5 0.5 0.5 0.5
BRBONEZERE (ug/mL) 0.01 0.01 0.01 0.01
EAEFIERA As 22 (1 ug/mL) #pE (mL) 0 0.2 0.4 0.8
As BERMARRERE (mL)” 10 10 10 10
As IZHERMARE As BE (ug/mL) 0 0.02 0.04 0.08
As IZERMARE T OHPLEE (g¢/mL) 0.02 0.02 0.02 0.02

‘B (1-100) TER
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# 3-32 Hifilc 7 b U U A ST 5 As WNBEIGRERAE R (As IRINRE

As & LT3 pglg (#EF As IR 0.06 pg/mL) )

EEAE TR E iR WNEE%EE TEAE RN &
BT KRR 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 EE EEE [ERE EEE Bl EEE e EEE EE EEE EIlEs
(ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0
As AT AR 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 T FAIRAR 2 0.050 83.4 0.047 78.5 0.072 119.4 0.069 115.5 0.059 98.2 0.060 99.5
As A HTFIRR 3 0.050 82.7 0.048 79.2 0.072 1195 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 55 5.5

# 3-33 HifiEET U v Ak 5D P BoNEIGGRER S SR (Pb WS g

EEH e RERE NIEEEER
BERER Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EEME EEMB EEME EEME EEMB EIIYES EEME EIIVES
(g/mL) | (ug/mL) | (ug/mL) | (ug/mL) | (ng/mL) (%) (ng/mL) (%)
BLK 0 0 0 0
Pb 437 F T 1 0.063 63.1 0.062 61.5 0.063 63.3 0.062 61.8
Pb 437 F R 2 0.070 695 0.072 72.3 0.071 70.9 0.074 73.9
Pb 437 F R 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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7% 3-34 WALy ATk D As IRINIEINGRERAE B (As IRINIRE As & LT 3 uglg (B As 2% 0.06 pg/mL) )

EEBH & TR E iR WNEE%EE TEAE RN &
BT KRR 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 EE EEE [ERE EEE Bl EEE e EEE EE EEE EIlEs
(ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0
As SR 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 DI E&TE 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 SRR 3 0.056 93.2 0.057 95.4 0.075 118.5 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(%) 34 34 2.5 2.5 2.7 2.8 3.0 33 4.9 5.2 7.9 8.7

# 3-35 ik v A x4 % P IANEIGAERAE R (Pb AN

EEH e RERE NIEZEER
BERE Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EEME EINVES EEME [EUNEE EEME [EUREE EEME EINYES
(ug/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/mL) (%)
BLK 0 0 0 0 0 0 0 0
Pb 4347 F# 3 1 0.039 88.3 0.034 742 0.038 73.7 0.035 80.3
Pb 447 F# g 2 0.040 89.3 0.040 90.5 0.045 92.3 0.042 96.0
Pb 447 FI# R 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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2 3-36 IREE DV U AT D As BINEIINGRERFE R (As TRINEE

As & LT 3pglg (BiEH As IR 0.06 pg/mL) )

EEHE TR E iR WNE%EE RAETRIN &
BT KRR 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 EE EEE [ERE EEE [ElRE EEE e EEE EE EEE EIlEs
(ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0
As DIFEBRE 1 0.059 98.8 0.059 97.6 0.085 142.1 0.086 1435 0.063 104.5 0.073 120.9
As AT 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 SRR 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

3% 3-37 REEH U 7 A IZxT 5 Pb ERINENIY

HERFE R (Pb W

EEH e RERE NIEEEER
BERER Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
ERE | DNE | ERE | DRE | EEE | DRE | ERE | DR
(ng/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/mlL) (%)
BLK 0 0 0 0
Pb 437 F T 1 0.035 86.5 0.040 101.2 0.042 104.9 0.043 106.8
Pb 437 F R 2 0.031 78.6 0.035 87.8 0.039 97.4 0.038 93.9
Pb 437 F R 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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# 3-38 ik~ 7 A U LK D As IRINEINGRER KGR (As AP

As £ LT3 pglg (BIKT As I 0.06 pg/mL)

90

EEAE e RERE WIZAER IEAETRINE
HERR 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 EEfE [ERZE EEE EIES EEE EIES EEfE EIES EEfE EIES
(ng/mL) (%) (ug/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/mlL) (%) (ug/ml) (%)
BLK 0 0 0 0 0 0
As SIS 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 DI E&TE 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 SRR 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 37 38 2.9 3.2 55 5.7 3.2 3.7
# 3-39 Wi~ 7 %7 2Tk 2 Ph iINENGUERAE R (P IR Pb & LT 2 ug/g (B Pb IR 0.04 pg/mL)
EEH e RERE NIEEEER
BERR Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EEE [ER R EEE EIES EEE EIES EEE EIVES
(ug/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/ml) (%)
BLK 0 0 0 0
Pb 27 AR 1 0.039 98.0 0.040 93.3 0.039 94.4 0.040 90.6
Pb 4347 ISR 2 0.039 98.4 0.043 100.0 0.040 95.7 0.043 98.2
Pb 447 AR 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




HEF 2g +7K 20 mL
FURHE

avF4va=ys
FL— NEHEI—FY v 2 (1-100) 10 mL
0.1 M BT > &= AYAHE 10 mL

T
FiEY DI
7K 20 mL THH
0.5 M EifiE7 &= AR 10 mL THEH
g (1-100) 8 mL TiEH
KT 50 mL IZER 2(1—-100) T 10 mL ICER
(As 53HT FHFUEHK) (Pb 23 #r FE0EHE)
As W HFENE 5 mL 37243 B Pb #7 HFEHK 1 mL 43 He
7% 3-29 ITHEV VIR %
As S HT HIFRTR Pb /o #7 F#RE

3-10 R E O3
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(A) As HEXHRER

500
® As 189.042 y = 397.88x - 0.1478
400 3 2
® As 193.759 R? = 0.9991
S 300 L
> -
3 o A 4V = 222.88x + 0.8617
g 200 | e e 2 _
£ 8 R? = 0.9988
< Y S
100 | e e (B
I s o
Qe o
0 .0""
0 0.2 0.4 : : 1
Lg/mL 06 0.8
(B) Pb #xitREHRE
1400
® Pb 220.353 R? = 0.9998
5 10001 o pp261.418 o
< 800
® .
2 600 .
8 o
= 400 y = 346.79x + 4.7732
T @ ? R? = 0.9994
200 O o
O e o
O .‘., ...... [ ]
0 0.2 0.4 0.6 0.8 1
pg/mL

3-11 ICP-OES |2 k% As X Pb Ol &R (n=3 D))
(As HIEWHF : 189.042 nm. 193.759 nm. Pb HIEKE : 220.353 nm, 261.418 nm)
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(A) As RIREEIC L HIRER

0.8 y = 0.6724x - 0.0009
0.7 e As 189.042/Y 371.030 i R — 0.9963
06 e As 193.759/Y 371.030
— ' ..."
8 05 @
2 0.4 : 'y = 0.3766x + 0.0011
2 e e 2 _
_.GC_'J) 03 ..‘._ ..... . ...... R 09964
< 8 g
0.2 T e s
@
0.1 O
g
0 o8
0 0.2 0.4 0.6 0.8 1
ug/mL
(B) Pb RIEEIC & 21RER
2.5
e Pb 220.353/Y 371.030 y = 2.0199x - 0.006
2 ® Pb 261.418/Y 371.030 R? = 0.9983
15 I
w
<
L | v = 05859+ 0.0074
05 T e )
- PR ° R? = 0.9984
I PRI SR
0 ...'._., ...... [ ]
0 0.2 0.4 0.6 0.8 1
ug/mL

3-12 ICP-OES 2L % As K O'Pb OWEHER|Z K 2 EM (n=3 DY) (As HIE
¥R 0 189.042 nm, 193.759 nm. Pb HIEWE : 220.353 nm, 261.418 nm. Y H|E WK
£ 0 371.030 nm, WIEHE (Y) JREE : 0.01 pg/mL)
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# 4-1. FEBAEELIZEITS 600 MHz & 60 MHz 5> 5HE H L7z qNMR HiE D

EEREEMR
