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B 0.02ppm. JERARE 0.02ppm”
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1) Food Technology. (1973) Vol.27, No.11, pp.56-57.

2) WHO Food Additives Series: 54
http://www.inchem.org/documents/jecfa/jecmono/v54je01.pdf

3) VCF Volatile Compounds in Food : database / Nijssen, L.M.; Ingen—Visscher, C.A. van;

Donders, J.J.H. [eds]. — Version 12.1 — The Netherlands : TNO Quality of Life (website

accessed in Jun.2010) (RAFK)

4) RIFM (Research Institute for Fragrance Materials, Inc.)-FEMA (Flavor and Extract

Manufacturers Association) database, Material Information on

3-Ethylpyridine (website accessed in Jun. 2010) (R2AFK)
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winy (FBED 13-=F e ou) id, BeRICBWT, BEETF. Y7 b - %
YT, BHEAELE BT - Y VE, AR, BB A 72
MIEMICBNTEY OFHRJAKROM EFEORBRTHRIISL TN, (BR1)

JEAGEA X, 2002 4 7 HO¥EE - g RFERKRSREREESRETOT
AFEIEIZHEV, OJoint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & R MMM EMFEEE (JECFA) OTEBRAIICZ 2 MEFE 254
TL, —EOHFANTEZEMEDIHRINTEY . 2»o, QXKEKUERMNEE

(EU) #EZCHEHANLASEBO LN TWTEHEMICKLEERAEGWEE X B
HEMBIMZONTIL, EEENLORBEERFRZFF O &7, ERWICHE
EIWZMT =Rt 2Bt 2 F#t 2R L TW\Wb, Sk, EATEEIZBWCTE

L KRR CTHOWL NI W T, B2 124 F%E 4 77,



W (EED13-=mF L) DU JICOWTFHMEEERI NI Lo bn=2 Enb,
B EAEAIEE 4 5LE1HE 1 BoHEICESX, AREEFTESITH L
T, BmEEEEFMOEKEN R INTEEDOTH S,

B, BEHZOW TR, BEAFEE WL, TERHEMY O E K OMfE
FEEEICRE T o fagtic >\ Ty (Fpk 8 4 3 H 22 BfE{bE 29 5EAE 4
EEAREBRS) (23X 5 TEEMICLE S TW A EROZEMT Mo 5
EICOWT (& - BETiEMR) (CERL 1611 A4 B) ) K-S, B0
EHEN T TS, (BR4)

I RE%ICRAIMEOME
1. BEEEH
(1) BEFRALEZHRELT O
a. MEPZEZRAWVWLEIREALTEHER

Florin & (1980) O#HFIZ LT, 3-=F A EY VA2 DN TOME
(Salmonella typhimurium TA98, TA100, TA1535 X TA1537) % H
W 1B IR 2R BB (Bas & 0.32 mg/plate (3 pmol/plate)) 735 fi
SNTEY, REHEHLROFEICH DL TRERETH T EME ST
Wb, (ZHR5)

Ho & (1981) O#HFZICIIE, 3-=F LY AW TOME (S
typhimurium TA98) @ % /=7 L — NMEIZ K HEIRZEAE R (K
I HE 1.0 mg/plate) DNEBINTEY . REHEHALRFETIZENT
BIRERERFREITFEO NPT S TWn5D, (BHR6)

(2) £2BHREETEELT HHR
a. [FFEEEMBREZAVIEZEAREEHER
JE A A e RIS (2005a) (XA, I (FE 13-=F 1
BV IZoNTOF v A =—RX « NI AKX —Jifi i 5k 5% 28 il ia £k
(CHL/IU) &AW E 3SR REiRE 1.1 mg/mL (10 mM) )
MESNTE Y, BEREHEEIHENEE L ROF RO LT
PECTH o720, REHEMALROEE )b S TEEEOF B R BN 3R
o ENTWS, (BR7, 8, 9)

2 Tkl CHE (S typhimurium TA98, TA100, TA1535, TA1537 }2 X TA1538) % HW T 5.0
mg/plate £ THEE i TW\5D,



b. (FoEBEERAVLS/PMEAER
JEA S EE BRI S (2006) (2 LUE, I (FEH M3-=F 1
EU YY) IZoWTO 9ilind BDF1~ 7 A (5 EERE 5 PE) ~0 2 AR
O iE (BNE) 12X D in vivo B #i/MZRBR (B & 300 mg/kg
(KE/H) NEMSNTEBY, BETH-TmEEN TS, (B8, 10,
11)

UL EOFERNS, IFFLERRMID 2 72 Yo R B 5 B IR RENE ML R
DHBE\ZDD D O T EEEOFERZBEMAHE SN TWEN, 10 mM T2
IZIEWEHEDOATORISTH Y FmH&E1.0 mg/plate F T S U7 Ml =
(S. typhimurium TA98) Z# MWW\ I-BIRBERERABTRETH Y, DO, &
KRit&E CEINT/IERBRTCLRRETHL Z LD, I ERD 13-
TFAEY D) i, A L FRE L THOWOALEAERTIZ, £R
(2 &> THERE L e 2 8EBwHIE VWb D EE X LT,

2. REREEM

JEA Sl Rt BR R4S (2005b, 2005¢) (2 X AuiE, 5@ SD 7 v b (%
FERERES- 10 IT) i2dsindy GBEE 13-=F v ey v (0, 0.22, 2.2, 22 mg/kg
RE/H) % 90 HMMEIROEE (FNFEE) oy FEmRINL WD, £
DFER, BWEEEBEICHOWVWTIL, 22 mgkg (AE/BHREREOHET, FFlEOE*E
BEOMEMPRD LT E SN TWD, MEAFRIREIZBWTIX, 22 mg/kg
RE/HBREFOECTHZOBRTARBD O EEN TS, -, RIS
FIRREIZER W TIX, 22 mg/kg (RE/H & 58O M 2 VT Tk o B fa#EIE 7358
Do EINTWD, O/ 2 LI OMESEEOEMNFED bl b O
IZEEND L SN TWD, F£72. 2.2 mg/ke (KE/H LI EOBRSHEOMEHES T/
U ORI AR R 23386 B v, 2.2 mg/kg RE/ A DL 55 o i T RIS
D k7 a2k P450 (CYP) 2E1 [BMEREIOEENRD bz & Tnb,
MBS E L, Z o/NEROEFMIEIERICOW T, B E R 5 ICEET 5
HEDOTHY, 7>, CYP2E1 OFFEIZEEL TWHHEENRH LB D L LT
%, F7o. 2.2 mglkg RE/H UL LD G5 H O FEMERE 2 VT3 5FF 8 UL THiED
EEME RO 5., D95 2.2 meke KE/AKEGERHEOM 2 JCE O 22
mg/kg RE/HEEGHEOME 1 ICCTIIEBEM IV T4 ST A7 2T —8
(GST-P) BEtEMIaEMNFED vz & STV 5, BRI Y E T, AR S
T T, Z® GST-P BB O AERFEIZOW T, 2N REERFIIRE %
Tolc ZA, XRBEL B ERGH L ORMICAREREAITRDONT, HE

3 L), AR Y E 1T 0.22 mg/kg (RE/B UL E O GREOIEC/NEFOLHEFHEIE R NFED iz &
LTCWER, B—RBREMEEROMNDOEICLIFEDELRICLY, 2.2 mgkg (AE/BL EO#FE
HEEEFELTWD,



EOBEME LD LN Do T ENLBEARELLTHL E LTS, £D
Fh, —BORRE, RE, BEE, MRFIORE, REEECIERFIOREICK
VT\%ﬁ%f&ﬁm%@LKQMﬁ%@6hﬁﬂokkéhfhéoﬁ%ﬁ
WEIT, RKRBRICH T 5 NOAEL %, MEREE 12 0.22 mg/kg (AE/HWE LT
W5 (BRRT7,.8, 12,13, 14, 15,16, 17), AFZBESLLTIX

I A AL AR A L2 kwfzm%&mmaﬁwaﬁﬁ®%;m@%mtwiw
BT, TOBREDOLDTE®EBTHY . HETY mwgh@w:kﬁwmwé
{EFBIRRAEDZ DM OBEE B IZITEPTD b2 WnWZ L bLEEFE
T nEB X, —H, r@ﬁﬁ%MME wTZZmM@%Emu¢@
W HREOMERETFRD o/ NEEROMEF B RIZOWTIE, O TRHRETH
DN, BHEFHARENNTHODLI L EZBETERWEHE L, £72, 2.2 mg/kg
(RE/H DL E O SREOMERE CHEMNAZED b ZREMEEIC S W T, FOXE
ERFEETIERNZ &, £, KRBTV T GST-P el iiIx BT
LERDHNTEY . FOREESCHMBIZOW TR L B 5L ORICENED
SNRNZ ERHEREENRBD ORI D, BB THD EE
2T, kX, AEBEESL LTI, 2.2 mg/ke (KE/H L EOEGEEOMRET
EEIASER D &7/ NEEFL O EFBE AR K 2 e 512 BEE L 7= 2 b &8 2, ARiRBR
(2B B/ NER MRS IE K I24% 5 NOAEL % Ml < 0.22 mg/kg K&/ H &
2717

3. EMLAK

FMEEF L. 3= F ALY DA OV T BB AMERBRIIIThTE 5T,
[E R E (ERSEMressE (JARC), BkMbZFMmE (ECB). KEREER#
JT (EPA) KOKEEZFEEHEME 1277 A (NTP)) (2L R AMFMSITH
NTWpnek LTnb, (BHE2)

4. ZTDith
SIMBEZE L. S T LB Y Do T, AW < ELME R OV R A 7
PICET 2RBRIT T T\ eE LTWb, (BR2)

5. EMEDHTE
wm (FEH) 13-=F ey oFkE LTOEREREDEEL A
0D 10% 3 EE LT\ b EIRET D JECFA @ Per Capita intake Times Ten
(PCTT)EIT K D 1995 FEOKE K OBERMICIK T 52— A—H Y72 OHEEEE
2T, TnENnN3ug KW 1l pg ThDH (1, 18), EREICITREERZDIE

1 4%], AR YT NOAEL Z1 T 0.22 mg/kg (RE/H 2 TEIY | #T 0.22 mg/kg (A&E/H & LT
W23, 3L RBRDOBEEOELZIZ LY | MEEILIZ 0.22 mg/kg REH/H EEFE LTV 5,



BRAAEIC L DMERNME L EZ SN D0, BEICHEE SN TV D EEE O
EH ERWCKRDHEEERENFRE L DFERPHLZ L0 (ZR19), FE
TowMY (FEH 3-=FaAavrl) vy OHERREIL. BXF 3 ug 16
11 pg FTOFEMICR D LHEESND, 2B, KETIZESTIZEH &b & FE
THEGELTO 3-=F ) PUoBRER, BERMIZEHIMN S N I=RINY
(FEH B-=FAET P OR18ETHL EHMEINTND (BH20),

6. REY—CVDEH

90 H W& G- F=MRERIC BT 2D NOAEL0.22 mg/ke {KE/H &, 18
ESNDHEEERE (3~11 pg/ N/H) Z{KE 50 kg TEIHZ L TR IS
#eEE LR (0.00006~0.0002 mg/kg AE/H) & g L, Z4a~—3 2 1,000
~4,000 M5B 5,

7. &Y SRIZEDCEEMA
TEFREIZILA SN TV D FEOZ 2T O FIEIC DWW T 12X, 3-
TFNAEY D UAIHEE S T ANICpEIND (M1 8, 2 1), JECFA (2006)
DHREIZBWTHEIHEN TS Cowan b (1978) OMEFIZLUE, 7 v b
FOFKROHiI 7Y —LHpIZLD, 3 =F L) ornG 3-mF ey
VU NAFUREWN 1BV U)X ) — A RELTZESINTWS, (B
18, 22)

8. JECFA IZ# I+ 251

JECFA X, ¥ (Fkh 13-=F AUy ] 28UV, Er—LKk
OFx ) oFaRo 7 Vv—78 LT L, #HEBREIL, &7 7 2T 0E
BGGFAME (540 pg/ N/B) Z TFREIA77=0, AL, BUROFEER L ~ULZB WD
TEEMIIBEEZ 0T HOTIERNnE LTS, (BE1 8)

. BMfEEZETE
AEESE LTI, B EFEYH T3-=F v o) [ix, 2l EbFE
B LTHWOL A IEHAE CIX, ERICE > TRERBE L 223 %3200
EEZD, T, THEEMIZHA ST D FROZ2MERHE D HFEICOW T I
Eo5x, iy (BFRD [3-=F e ) v ) [ 3E7 7 ANICpEShL, 0%
2~v—r (1,000~4,000) % 90 HRIEHRGHEHERBROM@MO REe~—T
EENA 1,000 LETHY, o, BESNAHEEERE (3~11 pg/ A/H) B
ik 7 2N OBEGFEME (540 ng/ AM/H) % FRED Z & 2R LT,
UbkXo, ity (FED [3-=F e ) V) id, BMOEFEEDO B CHEAT
L6, BEMIZEEN W EE 2D,
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B FHBEY SADE GIFLEYSY)
YES: == , NO: w==s= >
START
L zams. svdzorzsthcass PN 2 uTosetsson
AERARESE 247 = & D18, cyano, N-niroso, f—> I
I o¢* | diazo, triazeno, 54 =R HistHY)
AL
3. #iEIC CHON, 21fD S List | 4 FIEDERTY R FShEN > TzDIEUT ORI THSH
0)%%_75“37)%)75\ 1 a. carboxylic acid ® Na,K,Mg,NH4 15 >

IheiRibKRED Bk h

h 4
5. BBEITR LT=. FFHRIAE

b. amine MERELLE X ISIGELIE

c. Na- K-,Ca-sulphonate,sulphamate or sulphate

'| 7. heterocyclic & TdhH 5H H 8. lactone A\ cvclic diester T&hHH |

% 1 DEUEE ISR
DM, (alcohol, aldehyde, EIFED

22, ﬁ.ﬁ:d)—ﬂ%ﬁ‘]?ﬁiﬁiﬁmi%a)ﬁﬁﬁtkl‘x"'

EEICE CEELL TULAD

“
A 4 o v " v
6. Nt VIROL T OEEESEYMED 6. ERD = | O fDIRICEEE L TLDA, 5 X
a. ibKFFRLIZZD 1-hydroxy or terpene-hydrocarbon,  -alcohol. = | (%6 RIRDo,B-TEZH lactone A > m
hydroxy ester & D -aldehyde . & 7= I -carboxylic = | lacone DFATEE RO Ve LTHRD.
b. —DXIFEHD alkoxy EHHY . T acid (not a ketone) T&H Hh " | ovdic destr FEIFENENDEIESRE L TR,
D> B—Dld a DRALKFED SFHL v . lamm WHER  WRER
2 17. & terpene. -alcohol, v Q20 Q23
M 1 | -aldehyde Xld-carboxylic acid mw—) m
-> 19 open chain A |< [ZBBITIKSEE SN SH X
P n WALBBLIRIZEITS
P 20 ROVWThHhDERELZECEHE 18. LTI THSHH hetero RFZEMHEL T, 5
P RIKE#ECHE LT, BElARiE & a. diketone V% ; RImD vinyl E(Z B TOBRELS DB
a. alcohol, aldehyde, carboxylic acid or ketone,ketal H\HEfE HAE+HOh
i | esterAN4 DL b. RifDvinyl &< 2 k7 )La—ILNZED B RIb kR EBERUE
P b WTFOBEEEENA—DLULET—DFD T RTINS Baryl or akyl #5¢). alkyl | LS o
i | acetal, ketone or ketal, mercaptan, c. allyl alcohol X[ acetral, ketal X[ ester alcohol . aldehyde . acetal .
i | sulphide, thioester, polyethylene(n<4), FEK ketone, ketal, acid, Ester("i
P | 1#BUE 3 B amine d. allyl mercaptan, allyl sulphide, allyl 7 FVH%O)I-}'(T)L%
: . . mercaptan. sulphide. methyl
" : th|oester,‘ allvi amine _ ethers. KEE, ChoDE
21. methoxy ZBR< 3FEFELILED eneiy] € acrqleln, methacro!em 2(&%0) acetal MR LI DB £, F- AL
i | EUSERAEZETH i | f. acrylic or methacrylic acid B—DE(hetero X aryl)
\1' g. acetylenic compound _:
R m h. acyclic f§ Fi f& ketone, ketal, .
f | 23 EEEIEAYS | ketoalcohol DHEERERLE L, 4 DLLE v
: v DRFEE keto ZOLTIADEIHED | 12 hetero EEfEfL &Y |
24. cyclopropane, cyclobutane & i. EBEEA sterically hindered }
T 0O F E K & K < v © L1k BEEAET LA > I
monocarbocyclic {EEW TEMRS | i I I
NTOELOEDIEUTOERE | v 14. ZDOUEDOEERE

DIREET 5N

v

a. 24 THRAT-EHRE DA cyclopropane

b. BBIK ketone O FEIZEbH 5 I

ketone, acid, ester, X[ Na, K, Ca, v A ‘\ 15. =D DODERICE I
sulphonate, sulphamate, acyclic m S IKS RSN SHH
acetal or ketal) . :

R 7 26. LITOLFhAD

P | 27, mIxEGEEEOD | 25. LIFOULFhinvg a 24 (21) R b LA ERERZEFZL

m 28. Z2OLEDFE X & cyclobutane monocycloalkanone A bicyclic {E &%

BRIREFOM b. mono- or bicvclic sulphide or mercaptan \

e Q11 32. Q30 MEREEDHA, XE

'@ 29. KA EZEZITT 30. M hydroxy, methoxy £ %R L T, Q31 MFBARLLUTDEIN

P BESEELGLN | | TOBREILTISRT RER 1-5 OEME | | 31. Q30 ?. acyclic MRIFETERFON

,'013 v ﬁ%; T —TUNDEBRE LD, acetal, -ketal or [ sl a BMAELFFEFK

: Il Bl 9 bbmIEKFRH S LT alcohol, -ester DfATNAHVH carboxylic ring

D S £ | ketone, aldehyde, carboxyl, H# estert J b. M5 £HBR HEIR
Bl ester SRR S (MKHEEZITTRER 5 LITORE [ ... > o18 c. FERIRFE-ITAE&E]
nedEE. FERUMNME | AL LD) FET IEiEEIRE, #HI< polvoxvethviene $§
Q19 11 SCEHf ester AN W

KofEEIhd & I Q22

= . FEN&EIZQ18



<Al 2 : BEFR>

A L NE

CHL/TU F ¥ A =— R « NI AKX —ii B2 A RE

CYP Cytochrome P450 : > k7 v A P450

ECB European Chemicals Bureau : BXMN{L250 R

EPA Environmental Protection Agency : K|[EBRE{%# T

EU European Union : BXMES

JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & Rl & f i s 7 25

GST-P Glutathione S-transferase placental form : a7 7 1 % 7
ST AT 2 T—F

IARC International Agency for Research on Cancer : [E ST
FEES

NTP National Toxicology Program : K[EEZRHEM 71 77 A

PCTT Per Capita intake Times Ten
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RIFM (Research Institute for Fragrance Materials, Inc.)-FEMA (Flavor and
Extract Manufacturers’ Association) database (website accessed in Aug.

2011). CRAF)
3T NEY U OME (EFEEREER.

Nijssen LM, van Ingen-Visscher CA and Donders JJH (ed.), VCF volatile
compounds in food, database version 12.1, TNO (Nederlandse Organisatie
voor Toegepast Naturwestenschappelijk Onderzoek), the Netherlands
(website accessed in Aug. 2011). CRAE)

EFEVZ 2T ER RS, EEAICHE S TW A EEIOZ &M O HEIC
DOWNT (FekkdE - FeTEM) (PR 156411 A 4 H).

Florin I, Rutberg L, Curvall M and Enzell CR: Screening of tobacco smoke
constituents for mutagenicity using the Ames’ test. Toxicology 1980; 18:
219-32

Ho C, Bruce RC ,Guerin MR ,Barkenbus BD ,Rao TK and Epler JL :
Analytical and biological analyses of test materials from the synthetic fuel
technologies. MutatRes 1981; 85:335-45

Sigma-Aldrich, Certificate of analysis (product name, 3-ethylpyridine 98+%:;
product number, W339407-SPEC; lot number, 15008MO).

WEBRIWE 3-TF L) UL ORISR (EHEEREED)

AR MIEL L e ¥ —RENFIEHET, Rk 16 FE RN - IMNEE R I
B3 2B IZHOWT EEMICLHIN TW DRI (EFEH OfEEIC
MR =T AU DT v A =—X « NARZ—EERMEEHWS
G KBRS (B4 @S ZFEE). 2005a

(B & ih B E R LT 2 o & —, Ak 17 FEE R - I SRS FL B
BT AREBHBAEZEICHOWNT FTZF ALY Do~ A5 HWA/NMERE (2
A s ZEtaBR) . 2006

Sigma-Aldrich, Certificate of analysis (product name, 3-ethylpyridine 98+%;
product number, W339407-SPEC; lot number, 06702BD).

BRAR VY —F v o & —, Rk 16 FEERN - ISP SRR R UE B 5 2 35k
mEE EEOICLE S TCWAEINY (B ofEicmid=8 8 7 v b
2D 3-=F ey o 90 H M EEGIRE OB 5 EERE (B4 T #EE
EaBR) . 2005b

BRORS VS —F o X — S5 MZLASTZFALEY oo 14 HEKE RS
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15

16

17

18

19

20

21

22

RO G BRI (THME) (5% ME TR, 2005
3T F LY VRGBT B T S A T (S R

BRAR Y VY —F 1 ¥ —, Fak 22 EEFEEMICILH SN TW AR OfEE
IZENT 2R (3-= T v Y U BIR BRI R . 3 =T e )
> D 90 B M IE % 538 TR B 7= IFNEs BEALAR 2L (2 BE 9 2 1B s B
R (EA S #E TitalE) . 2011

BR)RY VY —Fr o ¥ —, BEMMEOE ST —% (2001-2005) (2011)
3—ZF )Y VU ORMEREETNLICIR D HEER (EFEEIERER

Pyridine, Pyrrole and Quinoline Derivatives. In WHO(ed.), Food Additives
Series: 54, Safety evaluation of certain food additives, prepared by the
sixty-third meeting of the Joint FAO/WHO Expert Committee on Food

Additives (JECFA), Geneva, 8-17 June 2004, WHO, Geneva, 2006.
%% . http://www.inchem.org/documents/jecfa/jecmono/v54je01.pdf

PRt (AAFETES), Pk 14 FEESAEFE LK ORI Db/
M RICET 2098 (ARICB T 2BMEEHELEY OF FHEERHE). XK
HRREE (W), BEATEEI S E MBS (B - (LFEYWEZ 2R AT
FREE [ ABEE K O KRR DAL FZRI 2 2R ICBE 3 20198 (AT
BHE KEREE) ), WAk 14 FESHEMEREE BREFEIOHRKEOH Y HF &
B EREIC X A2 RESFMICEE T 54F%8], 2003 4F 4 H
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