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The single portion exposure technique (SPET) was developed at the sixty-
seventh meeting of the Committee (Annex 1, reference 184) to account for
presumed consumer patterns of behaviour with respect to food consumption and
the possible uneven distribution of dietary exposure for consumers of foods
containing flavouring agents. The SPET provides an estimate of the dietary
exposure for an individual who consumes a specific food product containing the
flavouring agent every day. The SPET combines an average (or usual) added use
level with a standard portion size for a food category. Among all the food
categories with a reported use level, the dietary exposure from the single food
category leading to the highest dietary exposure from one portion is taken as the
SPET estimate. The standard portion does not reflect high food consumption

amounts reported in national dietary surveys.
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The concept of specifying human exposure thresholds relies on principles
that permit specifying the daily intake of a substance which can be
considered, for practical purposes, as presenting no toxicological risks (and

thus of no health or safety risk to consumers) even in the absence of specific

toxicological data on the substance.
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<BIHE1 : BEFE>

s 4 %

EFSA European Food Safety Authority : MR 522 2R

EU European Union : Bk &

FGE flavouring group evaluation

GSFA General Standard for Food Additives : =—7 v 7 A &N —
i EL e

ICH International Conference on Harmonization : H KERJNHE A= H
FRL AR AN [E Rk

JECFA Joint FAO/WHO Expert Committee on Food Additives
FAO/WHO & [Fl & S iR 8P R 237

OECD Organisation for Economic Co-operation and Development : &%
1% 77 BA FE B

PCTT Per Capita intake Times Ten

(QSAR (quantitative) structure-activity relationship

MSDI Maximized Survey-Derived Intake

SPET Single Portion Exposure Technique
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(1) FGE18 IZ2\ T ® Opinion D EIZIE, (FGE.18Rev2):
Aliphatic, alicyclic and aromatic saturated and unsaturated tertiary alcohols,

aromatic tertiary alcohols and their esters from chemical groups 6 and 8.

Opinion ® SUMMARY. 2 E:% H 2%,
The present Flavouring Group Evaluation deals with 32 saturated and

unsaturated aliphatic acyclic and alicyclic tertiary alcohols, aromatic tertiary

alcohols and their esters.
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(2) FGE53 (22T ? Opinion OFEEIZIL, (FGE.53Rev1):
Consideration of phenethyl alcohol, aldehyde, acid and related acetals and esters
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alcohol, aldehyde, esters and related phenylacetic acid esters evaluated by EFSA
in FGE.14Revl (2009) and one phenoxyethyl ester evaluated in FGE.23Rev1
(2008)
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The present consideration concerns 13 alicyclic, alicyclic-fused and aromatic-
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BT T U HER

FGE.65 revl

JECFA (% 55 Hl=%) TiHMisnh 7 L7 U A7 a—u
(furfuryl alcohol) & B35 FE}

FGE.66 revl
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JECFA (35 55 [E], % 65 X169 Hlx6) TiHishizr 7 v
B G

FGE.67 rev2

FGE.15 revl Cilfli 727 U — LiEHLIL D B 5 fiafn e OAfafn
DEFE—JT/NVa—, 7T R, BT 2T )VHER RS
AR89 %, JECFA (55 55 [RI&4) CTiHMisni=v I L7
b a— ) K OB E S 5 FE

FGE.68

FGE.16 TiMli SN 7= HEFE 7 b o LEEMICESE I 5, JECFA
(5 57 HEE) TiHMb SN HFERELRE /7 va—, 7
k> K OB = X5 L

FGE.69

JECFA (% 61 [B126) ol S v/ igHhE K O ER VB84 o,B-
Reafnd Y =) —) (dienal) N~V =) —/L (trienal) AR
WCEE T L a—)L RN R X T )L

FGE.70

NERGHEIE S o, B-ARBAFN T /LR i f OB = 2 7 L

FGE.71

FGE.05 rev2 Tl S AL 72 E8H & OVl 85 O A fn 2y L7 i
N ZEIL D DA VAR g & R GE SR T v 2 — U IC sk
DI ATV EEERNCREET 5, JECFA (GF 61 [FI=5) TRl
SN eI I SRR e R fgfn 7 v a—v, 7T e N, i
KO 27 L

FGE.72 revl

FGE.12 rev4 Tl S V72 fEER AR I AR OB — k7 /L =
—)b, TATE R, BER T AT )L EREERIZBEET 5
JECFA (55 59 [FI XUV 63 Al 6) Tk S 72 ARER G — ik
TIa—)b TIT e R, BEROREET 2T L

FGE.73 rev3

FGE.08 revb Tilfili S 72l E A B REE DB 2 & T 3T E
Fv, BB OIERAOE /7, 20 PV R U B LS
HICBE S 5. JECFA (5 53 [RI L UV 61 [Bl=A) TiHiis
I B A ) e OVF A — L

FGE.74 rev3

FGE.33 Cifftian/=T F T & Fua 7 J UiFEK & En I B
4%, JECFA (5563 [RIEE) CiHMisn/=7 F7k Kurz o
FHMK L 75 ) UK

FGE.75

FGE.21 rev3 CTiMisn/=F 7V —, F4 7, FT7 IV
M ONTF = = VEFEAR N AR LAY & RS BEET 5,
JECFA (55 59 [H2f) CiHish-fim e A EARSILEY

FGE.76 revl

FGE.24 rev2 TiMlish -tV ¥, va—i A2 R—L KN
XU UFHER EEEICEET S, JECFA (5563 [RI24A) C
M S Pr, Ba— L KO /) UBER

FGE.77 rev2

FGE.25 rev3 TRl & #VIZ IR K& OS5 F IRRALK 37 & &R
55, JECFA (5 63 [RIR®) Talili S 72BNk, AEER
B O B IRIRALIK SR

FGE.78 rev2
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FGE.26 revl TiHiis /=7 I / R & MERIIZ B 9 5 |
JECFA (3 63 [Hl=6) TaHlis/iz7 X/ BEOBEELEY

FGE.79

FGE.27 TiHMli SN EFRT 7 b v EHEERICEET 5
JECFA (% 61 [BI&6E) TRkl S v 7 AeEiEmbk IR IR (R 65 75 &
L7 7 b3, IRRMG 727 b MG R GOENLT
78

FGE.80 revl

FGE.30 TiMli &7z 2- 2 h¥ L -4-(Fr7-1-m= )7 = =)L
3- A FIVEEEE L HEERYIC RIS 5, JECFA (55 61 [FI5A) Tif
fish7zb Rofo 7oL ¥
(hydroxypropenylbenzene)

FGE.81

JECFACY 65 BI=E) Cilish/z= AR K

FGE.82 revl

JECFA (3 65 [nl24A) TiHMiEn7==F L~/ h—/ (ethyl
maltol) KN 6-7 ~-1,4-T AW U FHER

FGE.83 revl

JECFA (% 65 [M&4) TiHMESNET > h T =Lkl
(anthranilate) FHiE(A

FGE.84

JECFA (3 65 Rl 5) TRl S 7oA =EREHILAY

FGE.85

JECFA (55 65 [Fl=5) Tl S B R O T — U v 7 v
)b (arylalkyl) 7 2 KON 2 K

FGE.86 rev2

FGE.47 revl Tilli &7z 28RF oy va—, 7 b E
B X7 L EREERIC RS 5, JECFA (55 63 [RI&4) TRk
&N 28R HE T a—L, & EOEED 2T )L

FGE.87 rev2

Tz ) —)VE T = ) —)LiHER

FGE.88

FGE18 revl Takfl = 4172 TEWG S & OMEBR A od fafn e OV A
FOE =T L a— VR OZENE DT AT AN HEFRE H D
F =k T v a—)L EREERIZ T S JECFA (5 63 [B & UV
68 HIA) TIMEINT- 7 = = LV BHISIHIRE =T L a—

. BT 5T LT B REOTm AT )L

FGE.89

FGE.18 revl CHEIiGEHL ONEER 2D fafn K OV EaFn o 5 =k
T a—LRERFNSDT AT AN N HEERE b OE =T L
a—)L L EERICBES S, JECFA (55 68 M2 4A) Tl &
IR A K OEBR X DT 1~/ A4 K (terpenoid) D=
WMT L a— L

FGE.90

FGE.08 revb TRlli S 7Bk & A B RER OB Z & T UTE F
ROWIEMNEM ONFEBRADE / —, ¥ — U = KRORY fitlkh &
FRERICBEE T %5, JECFA (5 53 [RI UV 68 [Mlx 1) Tril

SN L O /RO & FA—v

FGE.91 revl

FGE.10 revl TiHf S AU/ RE AN K OB A0 D 55 — il S OV
kT va—v TAT R R, TRE = VKRR KOS

FGE.92
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GHBERRELET 7 FroBMEETem AT L E BT S
JECFA (%5 68 [HI&4) Tili Sn7-lEiRe A —, U
F—V R OEE T 5L AW

FGE.21 revd3 CiHisSN/=F 7V —V, FAE 72, FT7T/ VU
M ONTF = VB ER EREERICESET 5, JECFA (5F 68 A&
&) CTiHMhEn7=miEE A EERSULEY

FGE.93 revl

JECFA (6881226 bl S 7= IRk B U5 &1 7 3 o &
7 I ROMEE LCIME S IEIET S e TR

FGE.94 rev2

FGE. 05Rev1 Tkl S du7= FERHR IE 81 & Oy I 85 B Fn oD 55—k
KOV kT v 3 — )b & EEH R OV I S O A B V7R BRI H
KT BT ATV EMEEICEET S, JECFA (B 69 [Alx5) T
FFA & A0 7= R I R K OVoy IS 8 oD i Je VR Fn 7 L 2 — )b
TAT e R, BBEOBE= 2T L

FGE.95

FGE.51, 52, 53, 54, 56, 58, 61, 62, 63, 64, 68, 69, 70, 71, 73, 76,
77,79, 80, 83, 84, 85 TN 87 Difiid & L T DG SANCO. 23 #xKk
L7722 Sz TAER L NP EN R S L2 88 D
£

FGE.96

BRARGEME-Z 7 b

FGE.98

JECFA (%5 63 [, & 65 [E KOV 69 H=6) CTikfisin/-~
7 ) UEBER

FGE.99
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1

© 00 IO Ot s~ W N

W W DN DN DN N DN N DN N DN N = 2 =2 HH = H =
= O © 0 3 O Ot Rk WD HEH O © 030 0w D= O

<5l

3 EEWE>

I E =N
2. DD H B o, AEIFIH LR =LA OV TIE EFSA (FGE 19) .
7 Z UHERIZOW T, JECFA OHi(76 A=A : FAS6MIZ L 5 b DT,
AR OWTIIARZECTHEH D £H A,

FERLD
(NI D ZTHfIc IS &, FNENOSBIREBINL £ Lz,

a)

b)
c)

d)
e)

f)

g)
h)

1)
7
k)
D

m)
n)
0)

p)
a)

WHO Food Additives Series 40 Annex 5 Table 4. A list of functional groups
identified by Ashby & Tennant (1988, 1991) and Tennant et al (1990) as
structural alerts for DNA reactivity (CINE S TWDEHHEE (M1 0)

alkyl esters of phosphonic or sulfonic acids
RAR VR ETZIXANK U BEOT NV F VT AT )L
aromatic nitro-groups 7= oAk
aromatic azo-groups (reduction to amine) F&HKRT VI (7 I ~DigE
JT)
aromatic ring Noxides J &R N4 X2 R
aromatic mono- and di-alkyl amino groups S &HEE /S KT T /AF /LT
J ¥
alkyl hydrazines 7 /%Lt RZ7V
alkyl aldehydes 7 /%7 /LTt K
N-methylol derivatives N A F v — /LK
monohaloalkanes €./ a7 /L%
Nitrogen and Sulfur mustards, beta-haloethyl-
Bp-mTTFNEE L O, bRV 2 v AX— KK LT 7w AX— R
MN-chloramines N-7 17 I
propiolactones and propiosulfones B EA TV F U KNT B EF ALK
aromatic and aliphatic aziridinyl derivatives
FERKLORRRO T U ¥ = )Lk ER
aromatic and aliphatic substituted primary alkyl halides
7 AR E K QNN E R O kv 7 AT Vv
urethane derivatives (carbamates) U L& UEEEK (DI U 27
V)
alkyl Mnitrosamines 7 /¥ /L N=rma V7 I
aromatic amines and MN-hydroxy derivatives
FHEHET IV R OZO N Ra S Uik
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< O Ot B~ W N

(0]

10

r) aliphatic epoxides and aromatic oxides HEMifR=AR ¥ REOGHFHR A F
ke

s) center of Michael reactivity ~ - 7 /LD H0x

t) halogenated methanes 17 LA X

u) aliphatic nitro groups fElifE= b = J&

2. T fth
v) a,B-unsaturated carbonyl compounds o,B-~EIFI L LR = LEY (5
M11)
w) furan derivatives 7 7 VBEEK (2 1 2)
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1

<H#4  BEYSADED-OHDODEMER OHME>

FERLD
BIRE 4 OARTOFHZBEML £ LT,

HEMEEHORTLIZOWT, EFEHEMEE., IWKHEMASEZ NE THKL,
Cramer(1977) D JFZ DOFLHIZIN > TIRT L HBIEWZ L E L=, BIEBD LW
720, AT IOBENOEREREZ ST TEY £ A,

1) fb&aWs. BEfekk, EBREEFENPRGERTLO LD L AAGEERLO b DMNRIEL T
BOETOT, HABERLRICH W LELL, £, v~ LTimnREL T
Teled, ZHE TOFIEDORLIEHIC BV, AT L Z W LELL,

2) OB & VEM) PRICERTHEHIN T T 0T, Kidx “B
FE” — “HR” IS —Wie LE L,

3) WOERMITHET GG ORI ONT, ROEMICTHELSG G “SEM %" |
&7 T AR ANDGEL “—7 T A%” ERFEEHR W LELE,

4) Cramer |2 L 5EFHEE CHNEDORBEN KT THD HOIFMENZLE L,
f5il) &R 2, ER9, ER 21

5) BbFEREd, MbaMmais) GOXbFERAN 2011 4E) 22H L., Kilaht
—WLE L,

B) B 5 FEBRAIRAR W ER Ak K 58 — JE i 1% 85 20 Bk {1k 7K 58 (acyclic aliphatic
hydrocarbon)

6) EHRNEIZIRD 2 SLL EOEFR~ECFIER R H D b OIS E2ME N LEL
7=

B) BRI 15( “Yes” DEIZDORD AT > 7% : —ER 16)

B 20( “Yes” DEVEORD AT » 7 I : ~HfH 19)

B 30( “No” DEIEDRD AT » 7N : —HH 19)

B 31( “Yes” OEEDRD AT » 7 : —HH 19)

PR Z A, ILREMZE A
EEWAHFRZONT, ARETHED Y £H A,

IR P25 A
UUFAERICOWT, gz LET,

- JFETH D Cramer(197DIZHB VT, FRBIICER IV TWH HGE ( laliphatic)
72E) ITONWTIE, BUERTIC, WES LT, EREZEZITLTEBY 7,

« B[ 17 125\ T, terpene hydrocarbon Oz A 7 AT BEIZIANLER A,
EHAN—ZAHZ ANDDREALNTT,
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JRSIZIBUWT terpene 3% 57EM hydrocarbon USMIH H D Z L 2R3 7201C
FERNIZ ATz EHERI S IV E T,

terpenoids (X7 LN UEOEWRARO T, JRXAZERT D & [FET AR BH T
(ZRD ET0, DT IDRD, iRz [TAXRCEREG] 2ELLTE
DET, o BHEICGEEITIO D FEAD, KRG DG6. 1 LW ) iEs
ZBERLTEBY £,
< B[ 20, 3212oW T, JFEFICFRHEH SN TVWAD, 7 with xno greaterthan4” @
“no greater than 4” |X 14 LRIBEDORZTID] LWHIEKRTHY, 7 as small
as4” LRICERIC D, HiRTHE ARRED ] OERIZ/A %, 7 not greater than
47 T4 XV REL<BRV=4UTD] (n=4) OERTITDHY ¥ A,
JFXDHGFE  “no greater than 4”7 TIXEMRNAEY TH D AJEEENTETE £H
o FHHIL 7 not greater than 4”7 DOERTH - TWHREAH L BB ENE T,

HROMEFSCH D “no more than”  H AKX  “not more than” &3 & T
bHLEZAEBHALTOHDAREMERH Y 97,

Z ZTIL. 7 not greater than 47 T726 n=4) LRTHZ L2RELE
7
- 'E ] 26 {22 T, monocycloalkanones [FAFER=T7 Fo D Z L 72D T, 7 with or
without a ring ketone” % monocycloalkanones (2% 5 72\ & IR S £ 9,
< HR 301220 T, TR bAKFE) (Talkyl K2 ST B2 6N ET,
Flo. TRY (+) ) THEINRTWOLE#BENH D L, BEfDOEIZIZNO T2 Y
£7

HERED -
R TIX, BEMEEO 7o —F ¥y — b bFFenEEZXTEY £7,,
2
3 W& 7 7 A OO OEME R IZU oW &35, §EMllE Cramer (1977) %
4 zlRT5, K1, 9, 13)
5
R DBEIZ &
=1 WD AT >
"No" "Yes"
LARR Y 32 DRI TH 5 M, —SHEM2 |7 T7A 1
LLUFDOEREED & 5D, 5 =
2| - NEWilESE —#% 7 3 L (aliphatic® secondary amine) X i%|—& [ 3
7 ot 111

6 Cramer(1977)(Z L 4uiE, aliphatic I3 [laliphatic includes olefinic and polyolefinic, but not acetylenic or
alicyclic compound (AL 7 4 VEKOR I AL 7 4 U EER, TEF LUV EROIRRALEMEEERY) | LE
XINTEY, B4 TIE, AERICESE, HALTND,
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- 7 /(cyano) i, N-= k1 Y (Nnitroso) &, 7V
(diazo) & (B : 7' A% CHaNz) . MU TE
(triazeno)& (RN=NNH_)

- % 4 #h % (quaternary nitrogen)

7272l LTFTobDEER<, >C=N"Re, >C=N"Hs,
k7 I XX =T X > (primary or tertiary
amine) D &t (hydrochloride) X 1L A2 (sulfate(™)

KFEIFRF(C), AFEFEFH), MFEFRT(0), ERFETN)X

—&E/ 5 —E M4
X 2 i OFREIR (SN DITLHE N H D ), & A

BRI BIZZET b TWRWIEHRIE, IROWTINDIETO

FAFE L TV D,

a. VAR UEE(carboxylicacid) D) N U w A, U U A
e AN L < 7 XU LG IT ' =T L

e — 7 T A
4 - ) " " —HE 7
b. 7 X  (amine) ® #ii % ¥ (sulfate) X 1% ¥ g 11T
(hydrochloride)

c. ALK FE(sulfonic acid). AL 7 7 2 v fE(sulfamic
acid) X Ifile(sulfic acid) >+ MV oA, BV v AE
e NI AN

BRI 72 5 I 85 23 B % (simply branched®), A iEEHARAL
5|7k # (acyclic aliphatic hydrocarbon) X ix—f%a) 72 AR b|—ER 6 | -7 T A1
¥y (carbohydrate) T % 7>,

BEHERUTOLDODOHTH LR B VRFBERTH D

73

a. Rtk FE#H(hydrocarbon chain), X% 1'-t K& (1' 3

6| hydroxy) i Xiib Ko = 27 L(hydroxy ester)s|—EH 7 EI 77 A
B L 7o AL KSR EH

b. = 2L EOT vaFx(alkoxy) ERHY, 2D HH—o
1% a DRALKFEEHD ST D %

#5382 (heterocyclic) & 23 & 5 7, —ER 16 |-ER 8

3

7 7 b v (lactone) X (FER IR 2= 2 7 L(cyclic diester) Tdh|—-E R 10 |[-&EM 9

0]

7 Cramer(1977) Cl. WFENXFKFL D sulphate ZHWTW D23, BH 4 TIiE, BBECTEERH I TV D KEE
A FF0 sulfate 24 L7z, LATF. [FA£IZ. sulphonic acid (21% %2 T sulfonic acid. sulphamic acid (2% T
sulfamic acid, sulphide (2% T sulfide ZffH L 7=,

8 Cramer(1977)iZ L 1uiE, simply branched (% branched at C-C bonds, with branches of two or more C
atoms, at not more than two points along the main chain, with no secondary branching. Multiple
branching, consisting only of 1-carbon moieties, falls within this definition of simply branched (FE#{H® 2
DTN D RFBIRFIZ C-C A THRA L. RFR T2 2 HLL EE T, 22 DI I ZRAIEE 5 F 72 A,
1 [RF#A B HFL(1-carbon moieties) DB )> 5 72 5 %43k (multiple branching) b, Z DEFICE D D, ) | EEHRS
NTEY, Bk 4TI, AERICESS, FHLTVD,
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7%

OBRMEE EHEA L7277 b v (lactone) ToH 5 0# L <
X5 BERXIL6 BERD a,8-REafn~ 7 k> (lactone) TH 5
D>,

Z 7 k> (lactone)lx, XV Z2E 7 HE MR (tautomer)
Thsdb FaFxUfgthydroxyl acid) & A7 LTHKH, T D

—E ] 20,

— /U (ketal), F(acid)

- = 27 L (ester) (77 k> (lactone) IS DERIR T 2T )L
(cyclic ester) & & te)

« F74—/L(thiol) 10 27 ¢ K(sulfide), £ F/LT—TF
)L (methyl ether), b R (hydroxy)it

- 2T DT BRSO BB IL A R 72 WV HLER
(single ring) (£ B (hetero) X% 7 U —/LH(aryl))

Ot 7%, HE%10£;&t7x
- BABRH# & (open chain) D272 26 —E R 20 —'E [ 23
- i FE B (heterocyclioff &2 72 2 5H—"E R 10
- [RFEE (carbocycliofiE 12 72 5 A —E M 23
Bk = 27 L(eyclic diester)id. T ZN DRGSR
TR,
10|3 E R DO FE R (heterocycle)tiE N & 5 7>, —'& 11 EI 77 A
BRAEEICE £ 5 3% (hetero) [ 13 br &, BHER
(heterocyclic ring) {ZLL T D& HIL LIS D EHLILD & 2 ),
- HOM 72 i @ R Ak K F 84 (simply branched
hydrocarbon) (ZE#&&H(bridged chain) % ("ELER DT U —
JLF(monocyclic aryl) X% 7 /L /L i (alkyl) O % &
te)
« 7 V% )7 )L a2 — L (alkyl alcohol). 7T b K y 5
11| (aldehyde)., 7t % —/(acetal). 7 k> (ketone), 77 % |—E 12 ;I 7

12

3 FZEEH LS (heteroaromatic) T 5 0>,

—'E [l 22

—/Ef 13

13

BRAE D EHATL DS B 5 7,

11T

—'H [ 14

9 Cramer(1977)iZ X 41X, open chain iZ [the absence of any ring structure (BAERIEIEMRICERIEIENSFIE LR

V)

I EERSNTEBY, B4 TIE AERICESE, FHL TS,

10 Cramer(1977) TiX, A/ I 7 ¥ v (mercaptan) & £l L TWEN, ANVH T X NIIALHTHD Z 0D,
IUPAC1993 SHIIZ LV | BUEDAFRTH D, FA—/b(thio)z Hn 5,
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14| 2Ll Eo ¥ EFE (aromaticV ring) 3 & 25 ), —'E /22 |-ER/M 15

RN S T2 BB (mononuclear) i1 1272 5

IR
h NN 7K 43 i PE 9 73 B BR O # 58 B: /b & %) (mononuclear|— 7 7 A|—-HE ] 22
heterocyclic) D56, MK i) 2 —"E R 22 111 —'E [ 16

ARGy i 13 i B AL & %) (carboceyclic) DA . K5y
fifhy & —'E [ 16

— B 72T U8R R AL /K 3 (terpene hydrocarbon),

T X7 )L 22— L(terpene alcohol), T /LT ILT b 3
16/ pone o - SERI1T 52T AT
K (terpene aldehyde), XiL7 /L J /LR [ (terpene

carboxylic acid) TH DM, 7272 L. 7 FoTiERnWI &,

BRI ST, — R T L~ (terpene), T /L
~ 7 )bz — L (terpene alcohol), 7 /LT LTk K
(terpene aldehyde). X (%7 /L2 V7R ik (terpene
carboxylic acid)lZ 72 5 7>,

17 19 | L L8
MK R S D856 —EH 19
IR TRIE D 5 6, T2 Bk & & T4y (terpene
moiety)—Z [#] 18

IKSIFREEM D 5 B TN ERZE G £ 204 (non-
terpene moiety)—& 1] 19

WOBEEDNT I THD DD,

a. ROV
- 2LV b (vicinal diketone)

18| - KimD = (viny)ZEIZHES L7z b (ketone), X|—27 T AT |27 T A 11
12F D r % — L (ketal)

b. KD =/ (viny) FEIZHES L7H 2 k7 ra—u
(secondary alcohol) X |L# D= AT L

11 Cramer(1977)i2 L iE. aromatic i% [Aromatic means that the substance has at least one benzene,
furan, thiophene, pyridine or pyrrole ring, however substituted and whether or not it is fused to another
ring (RUPr, 7T, FET7xr, BUDUFEn =L RgEDREL 1oL, BRSNLTWAILE
YR O OBRMEE & O G OF A b7 MbEY) | LERINTEBY, B4 T, AERICESE, £
HALTWns,

12 Cramer(1977)1Z L +uiE, readily hydrolysed i% Tknown to be or, in the absence of any contra-indication
based on structure, assumed to be hydrolysed either during food preparation or by physiological processes
after consumption (ESITTRAIZ, XIFEBEEOEENRB OB TR ND EBEESND, ) |
LERSNTEY, B4 TE, RERICESES, HHLTHD,

13 Cramer(1977i2 XX, common terpene (% lan isoprenoid compound(carbon skelton made up of two
or more 5-carbon isoprene units), reported in the literature as a more than trace constituent of two or more
generally consumed foods, either raw or as ordinarily prepared for consumption, without added ingredient

BHEO—BANZES N TV DL ES EXTEFOBIIEE) ICMELL EICEEFNTWOIEERS TH L Z &
PIXERTHE SN TS T AN, ) | LERSNATEY, B4 TE, AERICESE, LTV,
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c. 7 U7 a— (allyl alcohol), XIiIZZDT & H—/L
(acetal). 7 &% — L (ketal) X 1L = A 7 /L% E (K (ester
derivative)

d. 7 U T4 — (allyl thiol 1), 7 U /L 2L 7 ¢ R(allyl
sulfide). 7 U /L F 4= X7 /i(allyl thioester), XIiL7T
U L7 X > (allyl amine)

e. 7 7 v L A v (acrolein) ., A ¥ 7/ 1 L A v~
(methacrolein) ., X{XZi 5D 7 & # —/L(acetal)

f. 7 7 U V& (acrylic acid) X Ix A % 7 U )V fig
(methacrylic acid)

g. 7EF L bA P (acetylenic compound)

h. 7 b ROV PIA D EREILD <. o7 b 3o ]
DIRFBEHDONTNN— T BIRFEE 4L ETH D | fENiE
$8 . (acyclic aliphatic) ® # k » (ketone), 7 # — /L
(ketal). Xi%# b7 /L 22— L (keto alcohol).

i B ENDERENT N TILIKREE (sterically hindered
(19) % 51 F TV DA

19|BH%R (open chain)#i& T 2 7>, —'E /23 |-EHR 20

ROBFRREONT NN —FEHO L ILIZNS DERERELD

HE G AE R TR, IEEE S (linear aliphatic)

(LA AT HA 72 43 I8 85728 & 5 (simply branched) 51 %

(alophaticfb &¥)TH 5 7>,

a. 7 /L2—/l(alcohol). 7 /L7 t K(aldehyde), H1/L7R
iz (carboxylic acid), XX A7 /L(ester) DIE1EDZ 1
TN 42U FThH D,

. U FOERELD 5 b LR hEh—obs, |02 TR

« 7 & % —/(acetal)

- o kv (ketone) Xix 7 ¥ —/L(keta) D EH Hv—,

« F 74— L (thiol) 10

c ANT 4R (B ANVT 4 RXIEIRY A7 1K)
(monosulfide or polysulfide)

« F 4= 25 L(thioester)

4 Cramer(1977)Clx, 4 b3i(keto group) & RFE L TWAH A, TOLAFRIBIEIF LA EHEDONTE LT, 7 b
FEMESRZ ERRATH D7D, ZOXHICHH Lz, DIVR=VEOEMNIZREBIRTDSHEEG LTS ERE
EaEHRLTWD,

15 Cramer(1977)iZ L iE, sterically hinderd iZ [posing steric hindrance to a functional group equivalent to
or greater than that exhibited by o~ tert-butyl or 2,6-disubstitution on an aromatic ring CG5&FE LD o
tert-7 F (o tert-butyl) F 1% 2,6- " EHLA(2,6-disubstitution)Z & - Tild Z A SR REE L F& F - 1EF L
LN BREESEREICH L THIEREITI L, ) | EERINTEY, B4 TiE, AERICESE, HH
LTW5,
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- RV A% = F L »(polyoxyethylene) [(—OCH:CHs
—)n. n=4) (6]
-5 17 2 v (primary amine) 35 3%k 7 I » (tertiary

21

amine)
3L, EO R 5 HRERDN H D 0,
7272 L., A b&F v (methoxy) & M RERELNORLS, F
o, BRE T AT VA& 1O ERMEE BT,

—'EM 18

22

Bbh D —fREIIR Ay D AT L LG RN E R O &Y
JARN

11T

—7 7 A1l

23

B EEAL AP (aromatic substance)?)>,

—'ER 24

—E[] 27

24

PR G X RE NI 8H 2 FF D B ER O kKRR

(monocarbocyclic)fb &%) (/=7 L., v v rm, v

(cyclopropane), > 7 11 7 % > (cyclobutane) K OXZiL 5D

FHEARZERS) Tho T, BIREDR 20U T OEEE

DI D D,

-« 7L z2—/(alcohol), 7 /L7 b KR(aldehyde). HIEHD 47
k> (ketone). M&(acid), = AT /L(ester)

« 2Lk R (sulfonic acid) D R U o At Y T AKX
=S NI AVNN -y

« 27 7 2 Uhg(sulfamic acid) D MU T AR, B U ¥
IN S NI EN

- e iESE K (acyclic) © 7 & # — L(acetal) X% 7 Z — /b
(ketal)

—'H [ 25

—ER 18

IRDOWNT T H DD,
a. B 24 (¥ F b -BIEDO R FHov 7 a7 asRy

27

BRAIE S EHAIL DS B 5 70,

I11

25| (cyclopropane) XX 7 v 7 % > (cyclobutane) —ER26 -7 7 A11

b. HERXIL 2 BRD AN T 4 K(sulfide) XL F A4 —/L
(thiol) 10
B 24 \Z28 T NSO ERELF T, o, £/

06 / J a7 v / ‘/(monocycloalka\\none)mﬂ &iﬁ%iﬁi/f .l\ Ve R 92 | s 5 %
(ring ketone)#i& DA IR H 5§, 2 B R D(bicyclic)fk
BVDNTINITH DD,

- 7 7 A

—'E [ 28

28

oLl o FE (aromatic ring) 23 & 5 D,

—'H [ 30

—ERY 29

16 Cramer(1977) Tl

“no greater than 4” L FLH SN TN D03, AEMND,

biILTn s LS D,
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29

RHIMAK i S T2 HER{k 4 % (mononuclear
redidue) 272 5 D>,

< K Gy fEE W) N B F R BB (L & ¥ (aromatic
mononuclear residue) DA, MK fifdn 2 —"E M 30

« MK FRFEMN IN = DM DOAETE DG 6. K &= —'4
19

11T

Hgﬁﬁ 30
—'H M 19

30

B ICEH L L7- b R % ¥ (hydroxy) £ XL A b %

(methoxy) & & B & | LU PR IRFEH 1~5 ONEHEE #a

FEUS OBHIE DB EIZHE S L TV D0,

- ALK FE

- 72— L (alcohol), 7 k > (ketone), 7 /L7 & R
(aldehyde). #7/L 7R 3 (carboxy (17)k

NIKRDFRS VD & IRFEE S LT OBRMIEE LI 72 5 B
ffli7e = 27 )L (simple ester)

Bffi7Zp = 27 L(simple ester) DHAITIE.

- K3 i 53 95 i (aromatic) DA MK i & —
‘B 18

- MUK G383 D3 & DA OREIE DG MK i % — 2 R
19

—'E 18
Hgﬁtﬁ 19

—H#] 31

31

B 30 [T on-EREO T E b oL EWONE
WilgE Xacyclic) D 7 & % — L (acetal), 7 # —/L(ketal) X
1T 27 L(ester) T 5 D>

Z B DALEDINIK 3R S B AT,

- MK id 8 13 FE 75 & i b &%) (non-aromatic) D4, AN
KGR 2 —'E R 19

- K G 8 i3 5 AL & W (aromatic) DA, MK iF
W a—E R 18

Hgﬁﬁ 32

—'ER 18
Hgﬁﬁ 19

32

B 830 IZ¥ T N ERREO A Z L (AW, TE
W 31 2B 6T ALEMOFERTH Y | O TFOW
TN T ETOMEEZ RO,

a. BROE DA L7 IEN F kIR F# R (single fused non-

aromatic carbocyclic ring)

—'&ER 22

b. RFEE 5 O 5N & #2 84 (aliphatic substituent

—7 7 A1l

17 Cramer(1977) CiE, WA F TV H(carboxyl) 8 FFL L TWANR, ZOLMIBEIZLE A EHEDLNLTE LT,
TR F v Hicarboxy) L FES Z LR RITH AT, O XS LT,
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chain)

c. 75 & B (aromatic ring) X I I M4 (aliphatic side
chain chain) IZfE A L7Z2AR U 4 F v F L
(polyoxyethylene) [(—OCH:CHz—)n, n=4) (9]
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<AHES : BEY S RADHTEIZDOLNT>

{E 2 DEPI R R F RN T A M OHEE S D BRI ZE 0 O BERIIE 4 OE RIE
HA b L\ C & UTofMEs 721, O, icpEsns, (B®1, 3.
9)

75 A1 it S A L, RO BWREIRERN H 0 . ROFEMEV S &
INTRR S NS WE,
Bl : EEEEA VT IV
VAN 7T A1 &7 7 ZAMOFPMREEEZGT D, 7 7 A 1T OWED X 5 IT#%
AFEDMENE TNV Z RVEEEZ BT 50, 7 7 AMOWE LiE-> THEMEE
IR DRI EIIA L2 Wb 0, 7 7 AN OWEIIRIGNED & 5 B e
Ealel ENb D,

w77 YT ILa—)L

77 A BHWZLZETHD EHETERWE I LS Z o0, £ EKRR
A R T S AREM O B AL RS A H T oMY

Bl 2 2-7 == )-3-HILART hF T T
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12
13
14
15
16
17
18
19
20

<AfE6 : HiEY SR T LDERGBIERCEHEFREDIRL>

k%7 Hi@
T r i E 2, g7 7 AMOBEGEFAMEZ 90ug/ N/B & L, IEICHH
A ZMZE LT,

72¥. Munro (1996) Tix, 90ug/ N/H L72>TEY LT,
JECFA DO EEEOFROFMIZH - > TIIEE 7 7 2 M OB A %
90ug/ N/H & LT, §HlizfToCWd EEbnEd (] : TRS896 @ p60) .

HiEs 7 AL O BEPRESE<EFAEE (SR, 3. 7)

Kk 7 A 5 75—+t % 4 )L NOEL19®
(ug/kg IKE/H)
I 2,993
II 906
il 147

5A~t/&4wNOMﬁm 60 (—ADIKEZ 60kg EINE) L. BRI

100 TR L CTH& T ﬁmﬁ@f%?to
Z OEIGFREE<EE 1. #9600 (12 ST ERFWE, B, BRIy

DR & I L E O — ik EmIE. BN AME, AR AEM. PPREMEZE DK 3,000 fH
DT —H KA 7 F 2T LD NOEL O BESHirx HIcEHINETH 5,

18 JECFA TlZ NOEL L FR&N T A2, JECFA IZB W TIEEBOHE X NOAEL TfThbh TEH—NOAEL
LEETHND,

19 JECFA @ FAS35 IZ L, #iE7 7 AMOBIRFFARE T 88 ug/ AM/H & ST 5 73, JECFA OEFEOF
T 90 pg/ AV EBAAWV SN TS, X511, EFSA OFEY RV FliO T A ¥ A (2010) 123\ TH4EH
AT 90 ug/}\/Fl LERTWA,

20 KA T AT SINDOME S . NOEL ORWIIEIZRFE L T o 7B, &ihE s 7 AOWE 5% B3 EEh5
NOEL 0,
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2 w7 — #1259 < NOEL O R 551 2D

Percent of Data

8.01 0.1 1.0 10 100 1000 10000

NOEL (mg/kg/day)

20

21 75 7RSI, 53—k %A /L NOEL %717,
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