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T, IR BB oI AA L | 225 L 7o, ZOMER, RBEICE T 5B MEEHLEY B
F ORI B O FRRIZ STk /el A2 FE 2L &H 12, IOFT M EFES N2/ m—
FEREIRAILT — 22 it 20 0 Thd o, AFEITRMEEMLEWITBEIL THKER, F
FAA A RFRT RO E O IR AR R LB 2 2 LI IV B M FEHME AW OIE B
i B 24 D LR, RO O BARD R MEFEME A OME MR L2 Z BRI HEBL
RMBDLHZENHBITHD,
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%2, IOFT Offi S FRAY AN B 2 L7c, B AREBE S EEHEAE MO FROED fh B IZ
DT, EFE A F i3 572 | IOF] Off il &RV AN AR CHEHZTo72, ERO AR
TOMEH ERAE DR HE IOF] DA 52 3 72 5 SO E L sk CKE ., BN, FEgk, AF
7, HE) TR S2hE L7 iR R (5Fn 2 422020 21 A ~12 A) &ZHEFH L, £EO
ER & BAL 50 fh BZEEVEICL, 2N NOETEIMEHIN TODEMEEHME G O A 1
U7z, B B fidh BB OV S A R, HEE B IR B A OV A 2 B HEIC U A AR E A [H, Hy
ED AT R A B LR LT,
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HOKRER, HER, AR HEO A E . kO ARE RAELL T O@En g3 524
IZE0IT o7z, FAAIEL, BARIX JFEMA (HARFEN T¥#ES) | KEIL FEMA, BRINIE EFFA, HEE K
IZ ABIFRA, ACHISAF, ANDI, ANFPA, CAFEPA, SNI, />R 7% AFFI, H1[E|% CAFFCI ®
HEO FICEELIZb D THD,

1) 3%

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

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

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

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

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

EMEAEKke) X 109 (ug/ke)

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

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



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

R 4 A X 0.1=4,000 5 A

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

(The World Bank Group, 2020)

HA 90%

K 90%

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

72%5, JECFAIZHIT 2D H KBROMSDIEIZ LB B EHEF 1A CIk, SR D
ROV EREE L T0.8% FV D03, 4 RIOFRA TIL H KRS OF-E D
WA RENIVER RS TWeZ et b | RS FEOBEEHEETFIHIL, IOF]
D7 a—UEH EFRHERE EOKEORERLLOEFEHNLILEL,
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T T — 2% U F O a a1 T -7,

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

AN DR BEEMEAEYO & B R EERER &

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

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

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

2 2 fEH S B (ORI o2 a— S A B4 AR )

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

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

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

0 84 38 90 49 33

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

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

BRI 45 E i 61.4 63.4 69.8 60.6 70.5 51.7

fHFEE M H 38.6 35.5 30.0 38.9 29.2 48.1

H AT B 7E i

H-18 FHITRx Y L72

WERFEME AW 0.0 1.1 0.2 0.4 0.4 0.2

it 100.0 100.0 100.0 100.0 100.0 100.0

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

WK VA A o B 2RO ENZ I FH RN OB Z AU TR ANENT He R VE N A T fE )
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7235, IOFT D7 mr—/S /LA i @AY AMGE T e S I S Tuviev b s
Wi 2,450 dh H H 662 fn H T Tz,
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FEEDO L E A E R 5-3, kO i AL 50 & B 2 IS U4 E LD ik £ A&
BE5-4, A RR T Off & AL 50 & H 2RI L 72 A EE O iR A G 55, HEO
fifi & A7 50 b H 2 FEHEIC L= K E LD iR 2 &k} 5-6 LT,

&k 5-1
HARD _EAL 50 (O BIZOWTHLETOREREHERL THDHE, 3 MKBWETIX
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%o FHIREIBEVDHOLN-DIZHARFEAE ORI THLY Y E O FHREF KL

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

&k 5-2

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

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

&k 5-3

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

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

&k} 5-4

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

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

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

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

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

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

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

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

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

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

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

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

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

in H K
o B A= %)
[ke] SAAE A ER)
A A KIE R FEK | ANRYT | HIE
223 0 179 165 192 117
X=0.1 15.61 0.00 14.84 13.58 19.75 10.19
15.61 0.00 14.84 13.58 19.75 10.19
231 130 167 140 158 117
0.1<X=1 16.17 12.97 13.85 11.52 16.26 10.19
31.77 12.97 28.69 25.10 36.01 20.38
339 146 164 174 132 134
1<X=10 23.72 14.57 13.60 14.32 13.58 11.67
55.49 27.54 42.29 39.42 49.59 32.06
312 251 275 247 199 296
10<X=100 21.83 25.05 22.80 20.33 20.47 25.78
77.33 52.59 65.09 59.75 70.06 57.84
204 210 203 230 154 232
100<<X=1,000 14.28 20.96 16.83 18.93 15.84 20.21
91.60 73.55 81.92 78.68 85.91 78.05
93 159 131 158 101 162
1,000<<X=10,000 6.51 15.87 10.86 13.00 10.39 14.11
98.11 89.42 92.79 91.69 96.30 92.16
25 82 74 81 30 72
10,000 <<X=100,000 1.75 8.18 6.14 6.67 3.09 6.27
99.86 97.60 98.92 98.35 99.38 98.43
2 19 12 17 5 15
100,000<<X=1,000,000 | (.14 1.90 1.00 1.40 0.51 1.31
100.00 99.50 99.92 99.75 99.90 99.74
0 5 1 3 1 3
1,000,000 <X 0.00 0.50 0.08 0.25 0.10 0.26
100.00 100.00 100.00 100.00 100.00 100.00
i B G E 1,429 1,002 1,206 1,215 972 1,148
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2 HEBRREEMHBEHEENEER
& [EHE G IS CVD TOFL O a— )L F B3 AN S - 12
ONWT, HEERBEEEO N B E L NEFRER 6 MO T77(&R DITRT,

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

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

* 6 HEEERERES L O SR

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

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

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

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

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

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

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

KEWET v —)VHE 17 11 12 13 10 12

1.2 1.1 1.0 1.1 1.0 1.0

HEWET VTR 29 17 23 24 18 24

2.0 1.7 1.9 2.0 1.9 2.1

FUNAR 57 35 43 45 39 44

4.0 3.5 3.6 3.7 4.0 3.8

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

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

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

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

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

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

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

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

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

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

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

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

VZANVE |

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

(4) AATEEELTHRATERWEEM DR AR

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

] K Ot

BEIOES

HA

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

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

Codex

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

KIE

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

I

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

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

PRk (AL R—
NLELQ)

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

AVRRTT

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

P

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

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

HAEDFE RSy Do T2 LI T O T2,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

AWFZET. AARFE TREZOZBOILRMBFMEEMZ ML TODEEDH T

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

IOFIDEREY) X F ESFFMADFRE ) X F TERLEMRMOEEDIE S KB

FEMA

IOFIMS O—/N\)LEFRE

R

JFFMAQ FH=HFEJALD

SEQ

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

2379 (ISOMER

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

'H2 (1)




A

IOFIDEREY) X F ESFFMADFRE ) X F TERLEMRMOEEDIE S KB

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

propenyl)tetrahydropyran

'H2 (2)




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

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

'H2 Q)



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

propylpropanamide

'EH2 4
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ERI5-1 BARICHITSERE EI50mE

o B4 SEN KE DR

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

#H#15-1 (1)




FEK A HE

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

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

#H#15-1 (2)




ERI5-1 BARICHITSERE EI50mE

o B4 SEN KE DR

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

&H#15-1 (3)




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

#H#15-1 (4)




&RI5-2 KEICHITHERE LI50mE

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

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

#H#15-2 (1)




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

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

6| 471,0001 28,361 NA NA

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

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

#H#15-2 (2)




&RI5-2 KEICHITHERE LI50mE

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

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

#H15-2 (3)




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

#H15-2 (4)




ERI5-3 BUNICH T B ERAE E750mB

Py SN KE RR

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

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

GLUTARATE

&ERI5-3 (1)




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

&ERI5-3(2)




ERI5-3 BUNICH T B ERAE E750mB

Py SN KE RR

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

&ERI5-3 (3)




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

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

&ERI5-3 (4)




EXb-4 FEXRICE T HERAE LA50mE

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

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

&RI5-4 (1)




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

&ERI5-4 (2)




EXb-4 FEXRICE T HERAE LA50mE

Py SN KE RR

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

&RI5-4 (3)




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

48| 34,700 2,089 NR NR
49 33,000 1,987 85 2,710 336 39| 36,000 1,174
50| 32,300 1,945 43 9,140 1,134 22| 92,300 3,010
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BRI5-5 A PRI TICBIT2EBRELM50%E

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

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

Z15-5 (1)




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

&ERI5-5 (2)




BRI5-5 A PRI TICBIT2EBRELM50%E

aE SN KE R

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

Z5-5 (3)




TR A Or b

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

&ERI5-5 (4)




&EI5-6 HEICHITSERE LI50mE

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

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

&ERI5-6 (1)




EK N HE

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

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

&ERI5-6 (2)




&EI5-6 HEICHITSERE LI50mE

e SN KE R

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

&ERI5-6 (3)




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

&ERI5-6 (4)
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BRI8 BATERE L TTEATERWMLEYDERARR

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

BEx8 (1)




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

EHI8 (2)




BRI8 BATERE L TTEATERWMLEYDERARR

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

EHI8 (3)




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

#1848 ()




BRI8 BATERE L TTEATERWMLEYDERARR

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

E#x18 (5)




FR Rk AV ERVT fE

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

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

NA 0.000 NR 0.000 NR 0.000 NR 0.000

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

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

NA 0.000 NR 0.000 NR 0.000 NA 0.000

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

NA 0.000 NR 0.000 NR 0.000 NA 0.000

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

NA 0.000 NR 0.000 0 0.000 NA 0.000

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

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

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

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

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

E#x18 (6)




BRI8 BATERE L TTEATERWMLEYDERARR

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

#1848 (7)




FR Rk AV ERVT fE

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

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

NA 0.000 NR 0.000 0 0.000 NA 0.000

NA 0.000 NR 0.000 0 0.000 NA 0.000

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

NR 0.000 | 690 15 0.903 NR 0.000 NA 0.000

NR 0.000 NR 0.000 NR 0.000 NR 0.000

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

NR 0.000 NR 0.000 NR 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

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

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

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

NA 0.000 | 563 56 3.372 NR 0.000 NA 0.000
>1057 <0.1| 0.004 | 649 25 1.505 | 572 3 0.372 ] 731 15 0.489
9] 135,000 [10,273.973 | 109 8,460 [ 509.408 5] 116,000 [14,393.488 17] 130,000 |[4,240.052
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BRI8 BATERE L TTEATERWMLEYDERARR

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

E#x18 (9)




FR Rk AV ERVT fE

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

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

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 | 674 18 1.084 NR 0.000 NA 0.000

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

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

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

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

&8 (10)




BRI8 BATERE L TTEATERWMLEYDERARR

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

ISOPROPYLBUTANAMIDE

ZxI8 (11)




FR Rk AV ERVT fE

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

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

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

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

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

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000
337 280 | 21.309 | 503 96 5.781 NA 0.000 | 915 1 0.033
NA 0.000 NR 0.000 NA 0.000 NA 0.000
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BRI8 BATERE L TTEATERWMLEYDERARR

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

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

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

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

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

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

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

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

4148 1598 | 16.091 |18836-52-7 ® 951 0 0.037
- TRANS - 4 - DIENAMIDE
NITROUS OXIDE 2779 10024-97-2 @ NR 0.000
N - LACTOYL ETHANOLAMINE 4256 1774 | 16.103 |5422-34-4 ® 219 1,660 [ 153.129

ZxI8 (13)




R REK AV FZ227 FE
NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
604 26 1.979 | 460 130 7.828 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NR 0.000 NA 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
406 140 | 10.654 | 460 130 7.828 | 205 330 | 40.947 | 475 110 3.588
NA 0.000 | 352 390 | 23.483 NA 0.000 NA 0.000
NR 0.000 NR 0.000 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
NA 0.000 NR 0.000 NR 0.000 NR 0.000
NR 0.000 NR 0.000 NR 0.000 NR 0.000
NA 0.000 NR 0.000 NA 0.000 NA 0.000
132] 3,620 | 275.495 | 214 1,750 |105.374 | 146 790 | 98.025 | 107 6,930 | 226.027
NA 0.000 NR 0.000 NA 0.000 NA 0.000
153 2,240 1170.472 | 128 5,320 | 320.337 92 2,380 [295.315 | 182 2,030 | 66.210
NR 0.000 NR 0.000 NR 0.000 NA 0.000
540 48 3.653 | 643 27 1.626 |>832 <0.1 0.006 |>1055 <0.1 0.002
NA 0.000 NR 0.000 0 0.000 NA 0.000
117 5,150 1 391.933 | 107 9,050 |544.935 89 2,560 |317.649 | 339 420 | 13.699
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BRI8 BATERE L TTEATERWMLEYDERARR

KE
SBE4% FEMANo.[JECFANo.| FL No. | CAS No. gl
NEfL [EAE (k)| mnzwer/n
N - LACTOYL ETHANOLAMINE
4257 1775 | 16.104 |782498-03-7 @ NR 0.000
PHOSPHATE
N-P-
BENZENEACETONITRILEMENTHA| 4496 | 2009 | 16.117 [852379-28-3 ® NR 0.000
NECARBOXAMIDE
PARAFFIN WAX 3216 8002-74-2 @ NR 0.000
PHOSPHORIC ACID 2900 15.047*|7664-38-2 @ 285 780 | 71.952
PIPERAZINE 4250 | 1615 | 14.141 (110-85-0 ® NR 0.000
POLYGLYCEROL ESTERS OF
4201 79665-93-3 @ 314 600 | 55.348
FATTY ACIDS
POLYSORBATE 20 2915 9005-64-5 @ 282 790 | 72.875
POLYSORBATE 60 2916 9005-67-8 @ 48[ 49,400 |4,556.985
POLYSORBATE 80 2917 9005-65-6 @ 82 19,800 |1,826.484
POTASSIUM 2 - (1' -
3752 933 16.039 |100743-68-8 ® NR 0.000
ETHOXY)ETHOXYPROPANOATE
POTASSIUM ACETATE 2920 127-08-2 @ NR 0.000
590-00-1;
POTASSIUM SORBATE 2921 @ 176] 2,500 | 230.617
24634-61-5
PROPYL GALLATE 2947 121-79-9 @ NR 0.000
PROPYL PROPANE
4263 1702 [12.272*]1113-13-9 ® NR 0.000
THIOSULFONATE
PROPYLENE GLYCOL 2940 925 57-55-6 @ 115,910,000 | 545,177.805
PROPYLENE GLYCOL ALGINATE | 2941 9005-37-2 @ 432 170 | 15.682
PROPYLENE GLYCOL STEARATE | 2942 926 142-75-6 ® NR 0.000
PROPYLPYRAZINE 3961 763 | 14.142 [18138-03-9 ® NR 0.000
PYRIDINE 2966 14.008*|110-86-1 ® 873 1 0.092
QUININE BISULFATE 2975 549-56-4 @ NR 0.000
6119-47-7;
QUININE HYDROCHLORIDE 2976 14.011 130.89.2 @ 173] 2,550 | 235.229
6119-70-6;
QUININE SULFATE 2977 14.152 ® NR 0.000
804-63-7
REBAUDIOSIDE A 4601 16.113 |58543-16-1 @ 45( 50,000 |4,612.333
REBAUDIOSIDE C 4720 63550-99-2 @ NR 0.000
REBAUDIOSIDE D 95% 4921 63279-13-0 @ NR 0.000
REBAUDIOSIDE E =85% 4936 63279-14-1 @ NR 0.000
REBAUDIOSIDE | 95% 4937 1220616-34-1| @ NR 0.000
REBAUDIOSIDE M 4895 1220616-44-3| @ NR 0.000
REBAUDIOSIDE M 95% 4922 1220616-44-3| @ 501 83 7.656
SACCHARINE, SODIUM SALT 2997 128-44-9 @ NR 0.000
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NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
NR 0.000 NR 0.000 NR 0.000 NA 0.000

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

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

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

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

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

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

TAURINE 3813 | 1435 | 16.059 [107-35-7 @ | 466 120 | 11.070
THAUMATIN 3732 53850-34-3 | @ | 334 510 | 47.046
THAUMATIN B - RECOMBINANT | 3814 53850-34-3 | @ NR 0.000
THEOBROMINE 3591 16.032 [83-67-0 @ NR 0.000
THIAMINE HYDROCHLORIDE 3322 | 1030 | 16.027 [67-03-8 @ | 140 4,630 |427.102
TOMATO LYCOPENE 4110 502-65-8 @ NR 0.000
TREHALOSE, DIHYDRATE 4600 6138-23-4 @ | 248 1,160 |107.006
TRICALCIUM PHOSPHATE 3081 7758-87-4 @ | 47| 49,600 |4575.435
TRIETHYLAMINE 4246 | 1611 |11.023 [121-44-8 ® NR 0.000
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NEf =R E (kg) | mawere | NBAL |fERE (kg) | mrewe s | JBAL | EAE (kg) | mnzwene | BAL [{ERE (kg)| muewe s
391 170 | 12.938 | 568 53 3.191 | 313 81| 10.051 | 517 85 2.772
NA 0.000 NR 0.000 NA 0.000 NA 0.000
304 380 | 28.919 | 545 66 3.974 NR 0.000 | 161 2,740 | 89.367
NA 0.000 NR 0.000 NR 0.000 NA 0.000

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

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

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

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

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

NA 0.000 NR 0.000 0 0.000 NR 0.000

NA 0.000 NR 0.000 NA 0.000 NA 0.000

NA 0.000 | 821 4 0.241 0 0.000 NA 0.000

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

NA 0.000 [1051 0 0.006 NA 0.000 NA 0.000

NR 0.000 NR 0.000 NR 0.000 NA 0.000

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

NA 0.000 {1017 0 0.018 NA 0.000 NA 0.000

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

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

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

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

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

February 2022

EFFA Foct Sheet on Flovourings
with Modifying Properties (FMFy)

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

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

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

Meosuring The Flavouring Effect

The industry uses sensory evaluation to determine the

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

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

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

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

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

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

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

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

TEST 1

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

sample containing the potential FMP.
> Test Sample

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

containing the potential FMP

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

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

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

TEST 2

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

Overall Flavour
10

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

- With flavour SOLUTION



less astringent / sour

green

fruity
more
sweet

bitter

juicy
ripe

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

less astringent / sour

greener
fruity
more
sweet
less bitter
more juicy

less ripe

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

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

Flavouring or Non-Flavouring
Food Ingredient?

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

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

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

effect in the final food.

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

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

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

Jensory Testing Responsibilities

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

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

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

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

effa

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

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

EFFA Guidance on Flavourings
with Modifying Properties (FMPs)

Preliminary remarks

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

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

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

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

Supplemental guiding elements

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

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

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

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

Definitions and Terminology

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

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

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

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

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

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

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

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

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

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

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

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

Determination of the functional effects

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

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

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

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

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

Two sensory tests should be applied:

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

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

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

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

% Annex II: Sensory Profiling



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

Maximum advised use levels

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

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

DISCLAIMER

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

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

EFFA Secretariat — 4 March 2015

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

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

Christie L. Harman, John B. Hallagan, and the FEMA Science Committee
Sensory Data Task Force | November 2013, Volume 67, No.11*

*Updated January 2022

IFT ift.org /food-technology/past-issues/2013/november/features/fema-sensory.aspx

FEMA Science Committee develops Guidance for the Sensory Testing of Flavorings with Modifying
Properties within the FEMA GRAS Program.

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

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

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

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

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

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



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

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

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

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



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

NOTES

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

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

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

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

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

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

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

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

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

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

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

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

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

1.2 Recommended Method and Standard Methodology

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

Standard methodology recommendations include:

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

1.41 Sample Matrix

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

For example;

o In a water base for an FMP displaying sweetness modification, a 2-AFC test compares the Test Sample of the
FMP alone (i.e., without added sucrose) versus the Control Sample containing 1.5% sucrose.

o In a water base for an FMP displaying saltiness modification, a 2-AFC test compares the Test Sample of the FMP
alone (i.e., without added NaCl} versus the Control Sample containing 0.25% NaCl.

If the FEMA GRAS applicant wishes to apply for a maximum use level higher than that determined in a water base, or use
a sample matrix other than a water base, then the FEMA GRAS applicant must also determine the recognition threshold
concentration of sucrose or NaCl in the chosen matrix, and use that determined threshold conceniration for the Control
Sample. In the case where the FEMA GRAS applicant chooses to use a sample matrix other than a water base, itis
acceptable to use 1.5% sucrose or 0.25% NaCl as the threshold level in the chosen matrix as opposed to determining the
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threshold concentration of sucrose or NaCl in the chosen matrix. Flease see section 1.4.2 Recognition Threshold
Concentration, below.

For example:
In a fat based matrix for an FMP displaying sweetness modification, a 2-AFC test compares the Test Sample
of the FMP alone {i.e., without added sucrose} versus the Control Sample containing the recognition threshold
of sucrose in a fat based matrix, as defermined by the FEMA GRAS applicant.

Please see sections 1.4.3 Control Sample and 1.4.4 Test Sample, below, for further details,
1.4.2 Recognition Threshold Concentration

The recognition threshold concentrations of sucrose and NaCl in a water base have been determined by FEMA to be
1.5% sucrose and 0.25% sodium chloride, respectively.

Should the FEMA GRAS applicant wish to use alternative ingredient(s) to sucrose or NaCl in a water base, or to use an
alternative matrix (e.g., simple matrix such as fat/oil based, alcohol based, or 2 more complex product matrix as listed in
Appendix A), the FEMA GRAS applicant may need to make their own determination of the recognition threshold
concentration of sucrose, NaCl, or other alternative ingredient{s) relevant to the FMP in question, for each desired
alternative sample matrix.

For example:

o A FEMA GRAS applicant who wishes to evaluate an FMP in a2 water base versus a recognition threshold
concentration of aspartame in a water base should determine the recognition threshold of aspartame in that
water base.

o A FEMA GRAS applicant who wishes to evaluate an FMP in a fat based matrix should determine the
recognition threshold of sucrose in that fat based matrix.

Itis recommended to follow one of the suggested standard methodology documents for determining recognition
thresholds. Note: FEMA GRAS applicant is recommended to use 3-AFC methodology to determine recognition threshold
within the following standard methodologies:

o ASTM Designation E679: Standard Practice for Determination of Odor and Taste Thresholds By a Forced-
Choice Ascending Concenlration Series Method of Limits

o ASTM Designation E1432. Standard Practice for Defining and Calcufating Individual and Group Sensory
Thresholds from Forced-Choice Data Sets of Intermediate Size

o INTERNATIONAL STANDARD IS0 13301: Sensory Analysis Methodology: General guidance for measuring
odour, flavour and taste detection thresholds by a three-alternative forced-choice (3-AFC) procedure

Important Note: The recognition threshold determined by the FEMA GRAS applicant may be adjusted by adding one
standard error unit to the actual concentration determined. The FEMA GRAS applicant calculates standard error from
their study, and uses the determined concentration plus one standard error unit as the concentration of sucrose, NaCl, or
alternative ingredient in the Control Sample,

For example:

o A FEMA GRAS applicant determines the recognition threshold concentration of sucrose in a fat-based matrix
to be 2.0%. The standard error in the experiment is calculated to be 0.25%. Thus the concentration of
sucrose in the fat-based matrix should be 2,0% + 0.25% = 2.25%.

1.4.3 Control Sample

The Control Sample contains a recognition threshold concentration of sucrose, NaCl, or alternative ingredient(s) without
the FMP added. In the cases of using sample matrices other than a water base, or the use of ingredient(s) other than
sucrose or NaCl in a water base or other sample matrix, the FEMA GRAS applicant should conduct testing to determine
the recognition threshold concentration. In the case where the FEMA GRAS applicant chooses to use a sample matrix
other than a water base, it is acceptable to use 1.5% sucrose or 0.25% NaCl as the threshold level in the chosen matrix
as opposed to determining the threshold concentration of sucrose or NaCl in the chosen matrix.
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For example:

o 1.5% sucrose in a water base without the FMP added.

0.25% NaCl in a water base without the FMP added.

o A recognition threshold concentration of an aiternative ingredient (plus one standard error unit) in a water
base without the FMP added, as determined by the FEMA GRAS applicant.

o A recognition threshold concentration of sucrose {plus one standard error unit) in a sample matrix without the
FMP added.

o A recognition threshold concentration of NaCl (plus one standard error unit) in a sample matrix without the
FMP added.

o]

14.4 Test Sample
The Test Sample contains the FMP alone, without the ingredient it is intended to modify. For example:

o For an FMP displaying sweetness modification, the test sample contains the FMP alone in a water base
without added sweetener.

o For an FMP displaying saltiness maodification, the test sample contains the FMP alone in a water base without
added NaCl.

o For an FMP displaying fructose modification, the test sample contains the FMP alone in a sample matrix
without added fructose.

o Foran FMP displaying saltiness modification, the test sample is the FMP alone in a sample matrix without
ingredients that could be modified by the FMP in question.

o For an FMP displaying bitterness modification, the test sample is the FMP alone in a water base without
ingredients that could be modified by the FMP in question.

The concentration of the FMP in the Test Sample should support the conditions of intended use. Note that the use leve!
determined from a sample evaluated in a water base can be applied to all product categaries. Should the FEMA GRAS
applicant wish to request a maximum use level higher than that determined in a water sample, or wish to test in an
alternative sample matrix, they may do so by conducting their testing in alternative sample matrices. Please see section
1.4.1 Sample Matrix, above.

1.4.5 Atiribute Tested
The attribute evaluated in the 2-AFC fest should be directly related to the intended effect andfor inherent taste quality of
the FMP.

o For FMP’s displaying sweetness modification, the test sample should be compared to a sweet Control
Sample and tested for sweeiness.

o For FMP's displaying saltiness modification, the test sample should be compared to a salty Control Sample
and tested for saltiness.

o For FMP's displaying sourness modification, the test sample should be compared to a sweet Control Sample
and tested for sweeiness.

o FMPs not displaying sweet or salt modification {i.e., bitterness maskers or sourness maskers), but which are

inherently sweet or salty, should be compared to a sweet or salty Control Sample and tested for sweetness
ot saltiness (respectively).

Consider specifying maximum intensity over a specific period of time if the FMP changes temporal profile of sweetness or
saltiness.

Consider the use of nose clips where aroma may interfere with the evaluation of sweetness or saitiness.
1.4.6 Subjects

It is recommended to complete testing with at least 30 responses. The minimum number of subjects is 10, each
completing three replicates of the 2-AFC test.
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The FEMA GRAS applicant is free to choose naive, screened, or trained panelists.
Conslider screening panelists for anosmia and ageusia.

1.4.7 Data Analysis
The FEMA GRAS applicant is required to demonstrate that the attribute intensity of the Test Sample is significantly less
intense than that of the Control Sample.

it is recommended to use the binomial distribution to determine significance in the 2-AFC test with no replicates. Should
the FEMA GRAS applicant complets testing with two or more replicates, the FEMA GRAS applicant must use an analysis,
such as the beta-binomial, to account for replicates.

The alpha value will be set at 5%. The test should be a two-sided alternative.

1.4.8 Reporting

Reporting of results should include the number of panelists, replicates, frequency of responses, and either calculated p-
value (two-sided alternative)} demonstrating that p<0.05, or the minimum number of selected responses required for
significance at ¢=0.05 (two-sided alternative), demonstrating the number of responses selecting the Control Sample as
more intense exceeds this minimum.

15 Sample Test and Resulits
1.5.1 Example 1

This example demonstrates a 2-AFC test for sweetness in water. An FMP was evaluated in a 2-AFC fest for sweetness.

Control Sample: 1.5% sucrose in water

Test Sample: 10 ppm FMP in water

Thirty subjects completed a 2-AFC test for sweetness. Twenty-five responses indicated the Control Sample was sweeter.
Five responses indicated the Test Sample was sweeter. Using a binomial distribution, the minimum number of responses
required for significance at a=0.05 is 21 (two-sided alternative). Therefore, the Control Sample is significantly sweeter
than the Test Sample (p<0.05).

This resuff would suggest a 10 pprn maximum use level in water, which can be applied to any calegories desired by the
FEMA GRAS applicant.

1.5.2 Example 2
This example demonstrates a 2-AFC test for sucrose sweetness in an alternative sample matrix.

An FMP was evaluated in a 2-AFC test for sweetness.
Control Sample: FEMA GRAS applicant-determined recognition threshold of (in %) sucrose in 5% alcohol base
Test Sample: 25 ppm FMP in 5% alcohol base

Recognition Threshold Determination of sucrose in a 5% alcohof base:

The experiment followed the guidelines of ASTM Standard Method E679-04, for determining recognition threshold of
sucrose in a 5% alcohol base. Ten different concenirations of sucrose in a 5% alcohol base were prepared. Each of
these samples was presented with two samples of 5% alcohof base. The concentrations were increased by a factor of
fwo per concentration step. Fifteen panelists completed the test, proceeding from the lower to higher concentrations. At
each concentration level, panelists compared the three samples (two blanks and one sucrose sample) and indicated
which sample was recognized as being sweet. Each panelist performed the test twice. The best-estimate recognition
threshold far sucrose in a 5% alcohol base was found fo be AA%' stcrose,

" To be determined by FEMA GRAS applicant.
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In a subsequent test, 11 subjects completed three replicates of a 2-AFC fest for sweetness. Tweniy-four responses
indicated the Controf Sample was sweeter. Nine responses indicated the Test Sample was sweeter. Using a beta-
binomial analysis, p=0.0186 (two-sided alternative). Therefore, the Conirol Sample is significantly sweeter than the Test
Sample (p<0.05).

This resuit would suggest a 25 ppm maximum use level in a 5% alcohol base.

Test 2 Effect of the FMP on Relevant Sensory Attributes

2.1 Objective
This test can be used to demonstrate the intended effect that the FMP has on relevant sensory attributes under the
conditions of Intended use.

2.2 Test Descripfion

Test 2: Does addition of the FMP cause a significant difference (i.e., increase or decrease) in the sensory attributes being
modified?

©  Where the FMP is intended to increase or decrease specific aitributes

O Where aifributes are the specific attributes that are being modified by the FMP

In this test, a Test Sample containing the FMP is compared to a Control Sample that does not contain the FMP. The
test(s) should demonstrate that the FMP significantly increases or decreases the relevant atiributes. The attributes
and the direction of the difference should support the intended use of the FMP.

2.3 Recommended Methods and Standard Methodology

The FEMA GRAS applicant can use one or more of a variety of methods to demonstrate significant changes in
aftributes. Each of the recommended methods has benefits and drawbacks, and the FEMA GRAS applicant is
encouraged to employ the method that is best suited to their FMP in question.,

The recommended methods are (but are not limited to):

o 2-Alternative Forced Choice (2-AFC; also known as Directional Difference Test, Paired Comparison Test);
one test conducted for each attribute of interest; or

o Scaling methods, such as Descriptive Analysis (e.g., Quantitative Descriptive Analysis, Sensory Spectrum
Method, Temporal Profiling)
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Standard methodology recommendations include:
¢ ASTM Designation E2164-08: Standard Test Method for Directional Difference Test

o Manual on Descriptive Analysis Testing, R.C. Hootman, Ed. 1992

2.4 Method Details

2.4.1. Sample Matrix

The simplest sample matrix is a water base. Additional or alternative sample matrices are recommended to demonstrate
efficacy in various product categories, or if a water base is not relevant (Appendix A). The sample matrix should contain

the ingredient(s) and/or attribute(s) on which the FMP is effective. Please see section 2.4.2. Control Sample, below, for

examples.

2.4.2. Control Sample

The Control S8ample contains some level of the ingredieni(s) or attribute(s) with which the proposed FMP is effective, but
that does nof contain the FMP. For example:

o A sample matrix containing some level of sucrose without the FMP added.
o A sample matrix containing some level of NaCl without the FMP added.

o Inthe case of a bitter masker or blocker: A sample matrix containing percepfible bitterness without the FMP
added.

o Inthe case of a juiciness FMP: A sample matrix containing the ingredient(s) to be modified, but without the
FMP added.

The FEMA GRAS applicant may include more than one Control Sample, if desired. For example, additional samples
containing differing concentrations of relevant ingredients.

2.4.3. Test Sample
The Test Sample is the Control Sample to which the FMP has been added. The concentration of the FMP in the Test
Sample should support the conditions of intended use,

o A sample matrix containing the same level of sucrose as the Control Sample, with the FMP added.

o A sample matrix containing the same level of NaCl as the Control Sample, with the FMP added.

o Inthe case of a bitter masker or blocker: A sample matrix with perceptible bitterness, containing the same
ingredients as the Control Sample, with the FMP added.

The FEMA GRAS applicant may include more than one Test Sample, if desired. For example:
o Additional samples containing differing concentrations of FMP.
2.4.4 Attributes Tested

The attributes evaluated in the test(s) will be directly related fo the intended effect of the FMP including temporal! profiling
as applicable. For example:
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o For an FMP displaying saltiness modification, all tests should evaluate saltiness and other relevant attributes.

o Foran FMP displaying sweetness modification, all tests should evaluate sweetness and other relevant
aftributes.

o Foran FMP displaying temporal profile modification,all tests should evaluate that temporal profile attribute
and other relevant attributes,

245 Subjects

2.451 2.AFC Testing
[t is recommended to complete testing with at least 30 responses. The minimum number of subjects is 10, each
completing three replicates of the test. The FEMA GRAS applicant is free to choose naive, screened, or trained panelists.

2.45.2 Descriptive Analysis Testing

The FEMA GRAS applicant is referred to standard methodology for appropriate number of subjects and training
procedures for panelists; see section 2.3 Recommended Methods and Standard Methodology, above. The FEMA GRAS
applicant is free to choose naive, screened, or trained panelists.

2.4.6 Data Analysis
The FEMA GRAS applicant is required to demonstrate that the intensity or temporal profile of the Test Sample is
significantly different than that of the Control Sample for the attributes being medified.

The direction of the difference may depend on the type of flavor modification being sought.
The alpha value Will be set at 5% for determining significant differences,

2.4.6.1 Analysis of 2-AFC Test Data

It is recommended to use the binomial distribution to determine significance in the 2-AFC test with no replicates. Should
the FEMA GRAS applicant complete testing with two or more replicates, the FEMA GRAS appllcant must use an
analysis, such as the beta-binomial, to account for replicates.

2.4.6.2 Analysis of Descriptive Analysis Test Data

It is recommended to use a t-test for each attribute when evaluating a total of two samples. Analysis of Variance
{ANOVA) is recommended for each attribute when evaluating more than two samples. Additional factors may be
incorporated in ANOVA calculations (such as panelists, replicates, etc.).

If ANOVA is used for statistical calculations, a multiple comparison test should be employed to specify differences among
three or more samples (such as Fisher's LSD, Tukey's HSD, etc.).
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24.7 Reporting

2.4.71 2-AFC Test

Reporting of results should include the number of panelists, replicates, frequency of responses, and either calculated p-
value (two-sided alternative) demonstrating that p<0.05, or the minimum number of selected responses required for
significance at a=0.05 (two-sided alternative), demonstrating the number of responses selecting the Control Sample as
more intense exceeds this minimum.

2.4.7.2 Descriptive Analysis

Reporting of resuits should include the number of panelists, replicates, description of methods and aifributes evaluated,
and a table of mean responses including the fettering convention representing significant differences in attribute(s)
(p<0.05) using a multiple comparison test of the FEMA GRAS applicant's choice. Figure(s) such as histogram(s),

spider plot etc. may be included with significant differences in attributes clearly identified.

25 Sample Test and Results
2.51 Example 1
This example demonstrates 2-AFC testing and binomial test results.

A FMP intended to modify astringency, bitterness, sweetness and lemon flavor intensity of a sucrose-sweetened lemon
beverage was evaluated in four separate 2-AFC fests.

Control Sample: 5% sucrose in lemon-flavored water
Test Sample: 5% sucrose in lemon-flavored water containing 10 ppm sweet sucrose FMP

Ten subjects completed three replicates of a 2-AFC test for astringency, bittemness, sweethess and lemon flavor
imtensity . Twenty-two responses indicated the Test Sample was sweefer. Eight responses indicated the Control
Sample was sweeter. Using a beta-binomial distribution, p=0.016 (two-sided alternative). Therefore, the Test Sample is
significantly sweeter than the Control Sample (p<0.05).

Similarly, 23 responses indicated the Test Sample had a more intense lemon flavor. Seven responses indicated the
Control Sample had the more intense lemon flavor. Using a beta-binomial distribution, p=0.005 (two-sided alternative).
Therefore, the Test Sample is significantly more intense in femon flavor than the Control Sample (p<0.05).

Twenly-one responses indicated the Test Sample was fess bitter while five responses indicated the Control Sample
was less bitter. Using a beta-binomial distribution, p=0.043 (two-sided alternative). Therefore, the Test Sample is
significantly less bitter than the Control Sample.

Twenly-four responses indicated the Test Sample was less astringent while six responses indicated the Control Sample

was less astringent. Using a beta-binomial distribution p=0.001 (two-sided alternative). Therefore, the Test Sample is
significantly fess astringent than the Conirol Sample.
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252 Example 2
This example demonstrates Descriptive Analysis Testing and ANOVA results.

An FMP intended to modify sweetness of sucrose and other attributes is evaluated in a Descriptive Analysis test
including sweetness and other atiributes of inferest,

Controf Sample: 3% sucrose in a Lemon-Lime flavored carbonated soft drink (CSD)
Test Sample 1: 3% sucrose in a Lemon-Lime flavored carbonated soft drink (CSD) containing 10 ppm FMP
Test Sample 2: 3% sucrose in a Lemon-Lime flavored carbonated soft drink (CSD) containing 50 ppm FMP

The sensory characteristics of the samples were assessed by descriptive profiling. Descriptive vocabularies were created
by three sensory experts. The panel (n=10) was trained to use the descriptive aftributes. The trained sensory panel
evaluated the samples in two replicate sessions by descriptive profiling by using a graphical 10 cm long intensity scale (0
= no attribute intensity, 10 = very intense) for seven aftributes, including sweeiness. The samples were served fo the
assessors coded with three-digit blinding codes and in random order in 2 oz. volumes. Water was provided to cleanse the
palate between the samples. The data was collected by using compulerized data collection software. Statistical analysis
of the results was conducted using a three-factor ANOVA (factors were Sample, Panelists, and Replicates), and
significant differences among samples were calculated using Tukey's HSD (p<0.05).

Table 1. Mean scores for aftributes of Lemon-Lime-flavored carbonated soft drinks. Differing letters within an aftribute
indicate significant differences using Tukey's HSD test (p<0.05).

Body Lime [Sourness| Lemon |z .tiness

Sample Sweetness Juiciness Flavor Elavor

3% sucrose
Lemon-Lime 5.6a 3.2a 3.3a 2.4a 6.5a 6.1a 4.4a
CSD

3% sucrose

Lemon-Lime
CSD + 6.2b 3.5a 3.8a 3.0a 6.0a 7.3b 5.0a

10ppm FMP

3% sucrose

Lemon-Lime
CSD + 6.5b 4.3b 4.1a 3.1a 6.0a 7.4b 4.9a

50ppm FMP
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Figure 1. Spider plot of attributes of Lemon-Lime-flavored carbonated soft drinks. * = Statistically significant difference
found among samples at p<0.05. NS = No significant difference found among samples at (p<0.05).

: 4
Sweeiness ——— 304 sucrose Lemon-Lime

41; Bod =
\\ e

Zestiness {NS)

< & —— 3% sucrose Lemon-Lime
CSD + 10ppm flavor

modifier

~—— 304 sucrose Lemon-Lime

juiciness (NS) CSD + 50ppm flavor
maodifier

imeFlavor

(NS)

This test indicates that 50 ppm FMP significantly increases sweetness of a 3% sucrose Lemon-Lime-flavored carbonated
soft drink (p<0.08). In addition, 10 ppm FMP significantly increases sweetness and lemon flavor (p<0.05}, and 50 ppm
FMP significantly increases both body and lemon flavor (p<0.05).
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3. Example Carried Through Both Tests

3.1 Example 1

This example demonstrates testing for a FMP which is intended to increase sweetness, mask bitterness,
increase lime flavor, and increase lemon flavor.

Test 1;
An FMP was evaluated in a 2-AFC test for sweetness.

Controf Sample: 1.5% sucrose in water
Test Sample: 10 ppm FMP in water

Fifteen subjects completed two replicates of a 2-AFC test for sweetness. Twenty-two responses indicated the Control
Sample was sweeter. Eight responses indicated the Test Sample was swester. Using a beta-binomial analysis, p=0.012
{two-sided alfernative). Therefore, the Control Sample is significantly sweeter than the Test Sample (p<0.05).

This result would suggest a 10 ppm maximum use level in waler, which can be applied to any categories desired by the
FEMA GRAS applicant.

Test 2:
An FMP was evaluated in a series of 2-AFC tests for each relevant aftribute.

Control Sample: Lemon lime CSD with 5% aspartame
Test Sample: Lemon lime CSD with 5% aspartame + 10 ppm FMP

Ten subjects completed three replicates of a 2-AFC test for each relevant attribute. Twenty-one responses indicated the
Control Sample was more bitfer. Nine responses out of 30 indicated the Test Sample was more bitter. Using a beta-
binomial analysis, p=0.043 (two-sided alternative). Thersfore, the Control Sample is significantly more bitter than the

Test Sample (p<0.05). Twenty-three responses out of 30indicated Test Sample was more sweet than the Control

Sample (p=0.005; two-sided alfernative), 22/30 (p=0.016 (two-sided alternative)) subjects indicated Test Sample was

more lemon-flavored and 24/30 (p=0.001 (two-sided alternative)) more lime-flavored compared to Control Sample.
Therefore, the Test Sample is significantly more sweet, significantly less bifter, and significantly more lemon- and lime-
flavored than the Control Sample.

Updated January 2022 11



Appendix A
Recommendations® for Model Systems representing Food Categories Considered for FEMA GRAS

Table 1. Model Systemns representing food categories considered for FEMA GRAS.

FOOD CATEGORIES MODEL SYSTEMS

Baked Goods Crackers
Beverages Type |, Non-alcoholic Soft drink, or Dairy drink
Beverages Type |l, Alcoholic Alcoholic drink
Breakfast cereals Hot/cold cereal
Cheese Topical Seasoning
Chewing gum Chewing gum see Appendix B
Condiments & Relishes Salad dressing
Confectionery & Frostings Soft chewy candy
Egg Products Frozen custard
Fats & Qils Salad dressing
Fish Products Broth or Meat patty
Frozen Dairy Dairy drink
Fruit Ices Soft drink
Gelatins & Puddings Soft chewy candy
Granulated Sugar —_
Gravies Gravy sauce
Hard Candy Hard candy
Imitation Dairy Products Dairy drink
Instant Coffee & Tea Soft drink

Jams & Jellies —

Meat Products Broth or Meat patty
Milk Products Dairy drink

Nut Products Hot/cold cereal
Other grains Hot/cold cereal
Poultry Broth or Meat patty
Processed Fruits -
Processed Vegetables Broth or Gravy sauce
Reconstituted Vegetable Protein Meat patty
Seasonings & flavors Topical seasoning
Snack Foods Topical seasoning
Soft Candy Soft chewy candy
Soups Broth

Sweet Sauce —

1 . - .

Recommendations for Model Systems and Processing Conditions contained herein are not requirements, rather they are suggested sample
matrices for the purposes of conducting sensory testing as outlined in Section 1.4.1 and 2.4.1 in the “Guidance for the Sensory Testing of Flavorings
with Modifying Properties within the FEMA GRAS Program”



Appendix A

Table 2. Suggested formulation and processing conditions of Model Systems for Test 1

Model . .
Formulation Processing/Notes
System
Flour (50%), Shortening (8%), Salt (1%), Sheet dough (2-3mm); Convection aven
Crackers

NaHCOs {0.5%), and water

400°F/4 min; Conventional oven 350°F/10 min

Hot/cold cereal

Cereal (unflavored uncoated grain-based; e.g.,
oats), water, and salt

Use hot water to cook; evaluate either hot or
cold

Frozen custard

lce cream Mix {milk, cream, whey, nonfat milk,
guar gum, mono- and diglycerides, polysorbate
80, xanthan, carrageenan) and egg yolks

Add egg yolks to 1.4% (w/w), mix and freeze

Citric acid, corn syrup solids/Isomalt, and

Hard candy water Heat to 265°F, cool, and pour into molds
Soft chewy
candy Water, citric acid, and gelatin Follow standard protocols

Chewing gum

Gum base

Follow standard protocols

Salad dressing

Qil (25-50%), vinegar (15-30%), water (15-
30%), gum (0-1%), and salt (0.5-2%)

Hydrate the gum, add salt and acid in the end

Blend in the order of salt, maltodextrin, and

Topical Potato chips (unflavored plain), herbs, salt, acids with oll and cheese powder, herbs and
seasoning maltodextrin, citric acid and cheese powder, silica. Heat chips to 200°F/3min, coat with 6-8%
oil and flow agent (silica) seasoning
Water, chicken/beef/vegetahle/seafood solids )
Broth (2-7%), salt (0-1%), fat/oils, corn starch (0-3%) Pieces of meat / vegetables optional
Fresh ground meat/veg (80-100%), water (0- Ground to desired texture; cook consistently
Meat patty 10%), starch/gum (1-5%), and salt (0-2%) (oven 350°F/xmin)

Gravy sauce

Water, protein solids (0-2%}), starch (0-3%), fat
{0-5%), and salt (0,5-2%)

Dissolve starch followed by protein and rest of
the ingredients, heat to 180°F and cool

Soft drink

Water, acidulant (0.01-0.4%), and preservatives
(optional)

Use still or carbonated water; for without
preservatives use hot fill

_Alcoholic drink

Alcohol (15%), and acid (0-0.3%)

Alcohol 0.5-50%

Dairy drink

Protein (fresh milk or soy milk) 1-90%, and
cream {0-30%}

Pasteurized /retorted per USDA guidelines
(drink evaluation), or frozen (for frozen
evaluation)
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Table 3. Suggested formulation and processing conditions of Model Systems for Test 2

Model . i
Formulation Processing/Notes
System
o H 0 0 X s .
Crackers Flour (50%), Shortening (8%), Salt (1%), Sheet dough (2-3mm)]; Convection oven

NaHCOs (0.5%), and water

400°F/4 min; Conventional oven 350°F/10 min

Hot/cold cereal

Cereal {unflavored uncoated grain-based; e.g.,
oats), water, sweetener, and salt

Use hot water to cook; evaluate either hot or
cold

Frozen custard

Ice cream Mix (milk, cream, sugar, corn syrup,
whey, nonfat milk, guar gum, mono- and
diglycerides, polysorbate 80, xanthan,
carrageenan), and egg yolks

Add egg yolks to 1.4% (w/w), mix and freeze

Sugar, citric acid, corn syrup solids/Isomalt,

Hard candy Heat to 265°F, cool, and pour into molds
and water

Soft chew . .

candy ¥ Water, citric acid, gelatin, and sugar Follow standard protocols

Chewing gum

Gum base, sorbitol, mannitol, and sweetener

Follow standard protocols

Fruit relish

Fruit, sugar, vinegar, salt, and herbs/flavors

Follow standard protocols

Salad dressing

0il (25-50%), vinegar {15-30%), water (15-
30%), gum {0-1%), sweetener {0-5%), and salt
{0.5-2%)

Hydrate the gum, add sweetener and salt and
acid in the end

Potato chips (unflavored plain), herbs, salt,

Blend in the order of salt, maltodextrin, and

Topical . e acids with oil and cheese powder, herhs and
. maltodextrin, sweetener, citric acid and . . . . )
seasoning R . silica. Heat chips to 200°F/3min, coat with 6-8%
cheese powder, oil and flow agent (silica) .
seasoning
Water, chicken/beef/vegetable/seafood solids . .
Broth P s of meat / vegetables optional
ro {2-7%), salt {0-1%), fat/oils, corn starch (0-3%) ece /veg Pt
0, = i . H
Meat patty Fresh ground meat/veg (80-100%), water {0 Ground to desired texture; cook consistently

10%), starch/gum {1-5%), and salt {0-2%)

{oven 350°F/xmin)

Gravy sauce

Water, protein solids (0-2%), starch (0-3%), fat
{0-5%), and salt (0,5-2%)

Dissolve starch followed by protein and rest of
the ingredients, heat to 180°F and cool

Soft drink

Water, acidulant (0.01-0.4%), sweetener {0-
20% - 10°Brix sugar equiv), and preservatives
(optional)

Use still or carbonated water; for without
preservatives use hot fill

Alcoholic drink

Alcohol (15%), sweetener (10°B), and acid {0-
0.3%)

Ranges: alcehol 0.5-50%; sweetener 0-22%

Sweetener, acidulant, preservative -- optional;

Juice drink N -100°
uice drin Fruit juice (5-100%) Evaluate as liquid or frozen
. . . Pasteurized /retorted per USDA guidelines
P fresh 1k} 1-90%,
Dairy drink rotein (fresh milk or soy milk) ’ (drink evaluation), or frozen (for frozen

sweetener (10°B total), and cream (0-30%)

evaluation)




Appendix B
Assessing Usage Levels for Flavorings with Modifying Properties in Chewing Gum*

Evaluation of sweetness threshold for Flavorings with Medifying Properties (FMPs) in chewing gum can prove challenging
and time-consuming. While the sweetness threshold in water can be useful for many applications, the release character
of flavoring molecules in chewing gum can be much more complex than in an aqueous system. The partition coefficient of
some molecules may mean that much of the added FMP may not be released from the gum matrix. Thus it is suggested
that some FMPs could be used at a higher use level than that found in water, owing fo the release properties of the FMP.

In an effort to improve usage levels of FMPs for use in a chewing gum base, the following guidelines are provided. If
release of an FMP during chewing is less than 100%, the applicant may increase the use level of the FMP such that the
effective release quantity is equivalent to that available in an agqueous system, as determined by the use level in water.

FMP Release Study:

The applicant is advised to evaluate the release of an FMP into the saliva during chewing. The release of the compound
is then compared to the FMP sweetness threshold determined in water. If applicable, a multiplication factor is applied to
the FMP usage level to ensure that its release permits the same quantity as that found in water.

Release can be measured in two ways: 1) direct quantification of compound release in saliva during chewing, or 2)
indirect quantification of compound release, as measured by subtracting the amount measured in the gum bolus after
chewing from the gum before chewing.

For direct quantification of FMP release in saliva, the gum base is first prepared with the FMP. The gum is then chewed
by subjects for a prescribed period of time while saliva is constantly collected. The saliva is analyzed to quantify the
amount of FMP released over the course of a typical chewing period versus the amount in the prepared gum base prior to
chewing.

For indirect guantification of FMP as measured in the gum bolus after chewing, the gum base is first prepared with the
FMP. Samples of gum are chewed by subjects for a prescribed period of time. The gum bolus is retained after chewing
and FMP remaining in the bolus is quantified. The FMP release is quantified as the amount in the prepared gum base
prior to chewing minus the amount of FMP in the chewed gum bolus.

In either case, amount of FMP released is used to calculate the increase in use level permitted for the chewing gum
category.

Example: An FMP is found to have a use level of 10 ppm in water. When the same FMP is incorporated into chewing
gum, it is demonstrated that only 25% (or %) of the quantity of FMP Is released cver the course of chewing the gum:
10 ppm x (100/25) = 40 ppm

Therefore, the applicant can request a use level of 40 ppm for the chewing gum use level table category.

Method in brief:

The applicant is referred to references such as Potineni and Peterson (2008) and Raithore and Peterson (2016) for brief
descriptions of quantifying ingredients in chewing gum. The applicant is free to determine appropriate methods for
quantification of the FMP In question, including solvents, high performance fiquid chromatography (HPLC) or other
quantification methods, and so on. The description below is further simplified from these references. The applicant is
encouraged to review the details below when planning their evaluation.

Overview of direct quantification method:

An example of direct quantification method via saliva collection is described here. Subjects chew a standard piece of gum
for & prescribed time period, and their saliva is collected over several time intervals. The amount of FMP is quantified and
averaged across intervals to determine the total quantity released versus the amount in the prepared gum.

Subjects:

It is recommended that a minimum of three subjects complete the study. Subjects should refrain from eating or drinking
anything other than plain water for at least 1 hour prior fo the start of the test. The applicant should evaluate the subjects
prior to testing to ensure they are familiar with the procedure, and that they release enough saliva to be able to measure

. the FMP in the expectorate. The applicant could consider standardizing chewing speed across panelists by using a
metronome or similar method.



Alternatively, an artificial mouth can be used instead of subjects to complete the chewing experiment. An artificial mouth
standardizes chewing speed and saliva volume, collecting a similar amount of saliva as produced by a human subject.
Please see Krause et al., 2011.

Samples:
Chewing gum centaining the FMP is prepared, and a standard size piece is evaluated by each subject. The applicant is
free to determine the format and size of the gum pieces, such as a stick, tablet, or coated pellet.

Procedure:

Subjects rinse their mouths with water prior to starting the test. Subjects chew the piece of gum while simultanecusly
expectorating all saliva info a tared vessel, at various time intervals (for example, 5 minute intervals, such as 0-5 minutes,
5-10 minutes, and 10-15 minutes, for a total of 15 minutes of chewing.} The saliva at each of the three time intervals is
sampled in triplicate, and used to quantify the total amount of FMP released in each of the time intervals, as well as the
total quantity released during the entire 15 minutes. It is expected that the release of the FMP slows over the course of
time, such that if one can demonstrate in the last interval {10-15 minutes) that very little additional release is seen, the
chewing need not continue beyond 15 minutes. If the data suggest that a significant amount of FMP continues to be
released during the last interval {10-15 minutes), additional intervals should be added to the test until such time that the
FMP release slows significantly. However, it is expected that 2 15 minute chewing time is sufficient to see significant
tapering off of FMP release.

Specific details on how to analyze the saliva for quantifying the FMP will need to be determined by the applicant.

Data analysis:

The applicant should quantify the FMP released on a weight basis during each of the time intervals in order to a) confirm
that release slows or is completed as time progresses; and b) sum the release from all time intervals to calculate the total
weight of FMP released during the 15-minute chewing period. The total amount released during the entire chew is
compared to the original amount added to the gum, expressed as a percentage released, which is to calculate the usage
factor. For example, if 25% of the amount of FMP in the gum is released during the 15-minute chew, the usage level in
water is multiplied by 100/25 to determine the use level in chewing gum.

Determining Sweetness Threshold of FMP in Chewing Gum:

It is recognized that the sweetness threshold of an FMP in gum, even at 100% release, may actually be different than that
found in water using Test 1. Though complex, the applicant may alternatively determine the sweetness threshold of the
FMP in a2 gum base through a saliva sampling method. First, the applicant must determine the threshold of sucrose in
chewing gum, and then demonstrate the level of the FMP in chewing gum is significantly less than that of sucrose in order
to determine the final usage level of the FMP.

References
Raithore, S., Peterson, D.G. 2016. Delivery of taste and aroma components in sugar-free chewing gum: mass balance
analysis. Chemosensory Perception, 9: 182-192,
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