Eﬁ:2—1

& ES8 2 1 F
FRe0FETH29R .

AREARES
ZEE AL B B

FEMAEES
R EE EH

IR B R R RN B A FRRE RO T

T2 0F28 7T EHHEEFBERRLF020700 15%b o UEAESE
REPLRGERZELQUERZRO LML 4,3-URAFNVEIT VL REBRIEME
RRERMIC OV T, HHMAESKBVTEREIT - LRRIBIRO L BV TY
DTHELETS




IS

2008%7H

 BRREZETHNYEMHER



OF- 3= 1% = - U ettt se sttt see s neaes 2
O R R R B T B A .o eeeeeeceeererivsetseesesessesssaresssssssesasssssntsssassossessnsnsansanse 2
O R R R E SR INYE M A EREMEE AT . 2
OE 2 [ U 3
i %t 2 & AR Fl DI EE L.ttt ittt e se e e e e e e ee b e e s aese st aanmmte anbssatnsasen 4
L I - = - TR eeveerraeeranransreteneesesieaasrnresasrtseeesarnnreseran 4
2. EBZ .. ettt ee sttt ee e e s es et searesense s eeeare e s smeesseneneeanenne 4
T L = W USROS 4
B BT B ettt a et a et ear e as et et e e b se et st e ssneas 4
I -3 == v U 4
B . B T E DR ettt et a et e et e se s s e anne 4
O, REMEICEBHEDEIE (.o s eeessstsse s srsss s srs st astssnee 5
LI Xk TR 5
I <3 N TR 5
O =0T OO 5
. T e erteneettnee e nnaans 5
B B E DHETE ooooeeeeeeeecreeeverreecrereseresssetssreerar s b besrsssss s b ssne st beraebarrbesabenaseras 5
6. BET—VUUDEH e S 6
7. HET S RITE T CFEMl ettt ettt et saeeas 6
8. JECFA [Tl BB M ..ceeeeeeeeeeeeeee e ceverrr e e erseesaeesrene s sassrasenesesssssennsnnssnnasran 6
9. ﬁnnﬁ_ﬁ?ér%u S U 6
<BEfE: BRBEI FADE LIFVAFLET DY) >, 7
CBB D ettt e et e et e e a e s n e e enbeernt e nnerevatesReereahtertrenreannn 8



<BHEOER> ' : .
2008 £ 2 A 8 B  EAFEAXREILLENMYOEEIR D RLEHRZETMIZo
WTERE (EAFBHEREESE 0207001 5), BRAFHOHE

X

20082 A 14 H #2260 MEMELERS (HEFEEEBHA)

2008444 H 15 B 2 57 BN EMRES

20084 5 A 26 R % 58 MM EMAES

200846 A 5 H % 241 BRIAERRTEEES (HE)

20084F6 HB ALV TH4H HEMNOLOHEHER - - HFROEE

2008 4£ 7 A 29 H RINHEMARESERE LV AREEEESTZBEE~RE

 <BRRELERASZELE>
RE % (ZAR)

B EF (ZERRE)
EE #

BR —I

I T

B ek

AW T

<BERREEELFNMPEMRAESEMEELRE>
‘e BE (E R
s B (R
AiE BEHRZE
HE

SIHH R

IE =

ARE AR

A4 IEE

FiL K

i FEE

hN =X

=% HE#

i 5

(BEN)
FB A=



C o)

REhDOFRHIER SN DM 12,8-PAFLE T V) (CAS FE 1 5910-89-4)
IZoWT, FRRBUREE AV TRMREZENME £ L7,
AHIIC B LB, RERSERRVESEETH D,

AMED 90 FRRERSEERBRICBNT, Kb (BB oBEOBRERIE
DHNTNDH, FMEIITEEKICE - THEHE D L5 B EFEEITIRVWEEL
LhaZ bind, EHEEOBMENRETEZILFMENS, T, DR td
ERE LTHAHWONAEAER T, AR THEMEL 23FEIT WL E
Zbid, T, TEEREMICILA SR TW a3 EEROLBREIZ BT 228 Al I
L. ZIRAMIEHEEN, Xe~v— (10,000~40,000) % 90 BRIEERSE
FEMERBOBEBNREL~—V 2 ER5 1,000 % LED, hoREINAHEER
2 (4~16 pg /b MMA) BEES S AN OBRHFAE (540 pg/t MAE) 2 FES
ZEEMERELE.

23 VAFAEZI VUL, AROEEOBNTERATHHE. BREBICEARA
WwWeEzHh5, o




1. FEAREEOBE
1. fAE
ot

2. L%2% (BE1, 2)
g : 2,8-PRAFALET D
#4 : 2,3-Dimethylpyrazine
CAS &% : 5910-89-4

3. o FX (& 2)
CgHsNs

4. HFE (B2
108.14

5. #EX BE2)
N
(O
o
N

6. FHEHOEE | -

23-VRAFNAET VL, EREE. RESORLTICRRICEET 2 1E04F
A RA. TE, K7 FEDOMEFHE, RP=—k—, DHZFEOETICL D £
Y2 THD (BB D, BORTIE, BEET. 74 R7 VU —A HEREKHEL
AREREOK A ZMIARICBNTEY 2FHRL, BT m ELSE370IEm
ENTWDS (BE2),

FAEFBEZ, 2002 £ 7 A OEF - ARELFRRADFLEHBRTOTA
ZEIZfEVy, OFAO/WHO &S HENMA RHMFESE (JECFA) CEBEMICRS
MEMRAET L, ~EOHENTELERAERSNTEY, Mo, OXKERUTK
HEE (BU) #ESTERREBD bh T TERMICAEHSEN L E 2
SRDBREFNIBICOVTE, REENLOBREBEFLHF O L2<, EBEHE
B EIC I oA R BT 2 H 8 R LTV B, SREERIORS L LT, 2,3
VAFAMEF PV ODTHEENNRE L o2 e, REREEAEIE
&, RAREEETESEFRLERSCKEINELOTHS,

BB, FRHZ W TIRELEEGHERFTLTWE BTN oEERUERE
WRIEICET 5188 T3 E-S T, TEEMICRE SR T 3 B8 0% £
DFECDNT) CESEEROBERTORA TS, (BH3)




I. REMIZHEINEOPE
1. RERSEE |

53EED SD 7 v b (HIMMES 10 JT) ~OMEIROREIC L 5 90 BREKHE
G EERER (0. 0.82, 3.2, 32 mglkg ARE/H) 2BV T, HEHED 32 mg/ke f&
/B REFHOREMABZORECRY (B85 ORBEOBFRIL LR, =
o LUADEIT N THOBRERIZIE N TLRED bR M 2T, TOBRLD .
itk E (NOAEL) i3, 3.2 mg/kg RE/HEEZ b, (BR A

2. EHMVAM

FEPAERBIIITON TR LT, EEEER (International Agency for Research
on Cancer (IARC). European Chemicals Bureau (ECB). U. 8. Environmental
Protection Agency (EPA). National Toxicology Program (NTP)) T%. A3
AAEDFE L E LTV ALY, »

3. EEHE

MW (Salmonella typhimurium TA98, TA100. TA102) % AW 1HIBREARE
EH B (BREEE 0.9 mmol/plate (97.3 mg/plate)) Tik., fCHHEHEILOFEIZ
bbb Tthotz, (BR5)

FrA =R NAAF—BERMEE (CHO MR #HAW-feafkByas (&
EiRE 1.1 pg/ml) Tl TH-%=, (BH6)

U LEORENS, AMEICITERICE - TRIEE 25 X 5 2BESHEILZVD
DEEZ LR,

4. F0fh
3 B Wistar T v MM S~TIL) ~OETHREIC L 5 2 BREOFHE (0,
10, 30, 70, 100 mg/keg &E/B) IZBWT, EFHESED L ITEIAEREB~DOE
A BN hot, (BRT

5. EmEOHTE
x%gw%ﬂkbf®¢ﬁﬁﬁa®ég%Am®(Mﬁﬁ%brwékﬁﬁ

3% JECFA @ PCTT (Per Capita intake Times Ten) ¥=iZ X2 1995 ££0 K E
E’L'CFIZ’K‘J‘I‘HC;”SH'é—)\ HE7-0 OHfEREREIL, £hFi 4 pg, 16 ng (B
8) Th b, ERICHIBIROBHBECLBEANKELELLNSN, BICR
Eféﬂ’bf%é@ﬂ%’ga):b#@ ERKDEEERERFRE L OFERHEZ L
2o (BRI, PRETOARYHEOHEEREIL, BBXZ 4pughb 16 pgd
BIAICRD LEFEIND, BB, KETHERTICOLELLHEETIHS L LT
DAME DEREIT, BEMICHENSNWEADEOK 280 8 ThH5 L HBESNT
Wb, (ZH 10)




6. TEY—TUDHEH

90 A IR EHE5HFMHRBERO NOAEL 3.2 mgkg AEH/B &, BESNAHERE
B (4~16pg/t MB) ZBRAFHEE (b0kg) THAZ L CHHINAH
EEIRE (0.00008~0.00032 mg/kg KE/H) Li@klL, £&<—I2 10,000
~40,000 BB 53,

7. EEY S RIZEDER

AGEII#EE 7 ZATNIRSEEND, 7V BEAISEISNLBELKS T
b, EIZVVRO 2MERENITHEET S SMICATFAENBRLTEBY., 5
FEEENRAELD I EMD, RV T UV BRBOKEBEAETT A, RREIC—ERA
FNEOBILLETTHOTC, KB LI R v¥s Py, B2 0an
RrBe LTHRE &N 5. ZPERUE OHEBENRBEDITABRS TR,
FROFEH ORBHREMNEE L., B Wistar 7 v F~0 100 mg/kg (FENHEE
T 24 BRI AHED O 50%LL EASRE S5, (B8 3. 8, 11, 12)

8. JECFAIZHiT A @

JECFA Ti¥, 2001 Fiz ¥ VU FEko /v—7FL LTHMish, BESh
SHEEEDRE (4~16pg/t MA) i, 7 7 AN OEHFAME (540 pg/t MA)
3 TEZ-0, FHE LTOLLEOBBITRVE LTV, (BHES8)

9. BEmBEZEEE

AYED 90 ARRERSFEERRITB VT, k%(#%)@ﬂﬁ@@%mm
BHOLNRTWER, AYPEICIIEERKICL > TREE D X5 bBESHR AW
%x%hé ED, BHEBOBEEZRETE D EMEND, EoT, i
CELEFERELTHVWLNAEREBE TIX, AT r - THERREY 72 25480
nNEEZBNS, £, [HEMIILASNLTW A2 ERODLAERICEIT L4t
PRl L, 3 RANIEHmESh, E&+—Yr (10,000~40,000) X 90
BRI ERSEERROBNARE-—V 0 EEN3 1,000 2 LAY | H2FEE
éhéﬁmﬁﬁg(#degthE)ﬁ%ﬁ??%ﬂ@ﬁﬂﬂﬁﬁ(ﬁng
 MNHE) TFTRIZ2Z L ZFER L.

2,3V AFNET VUL, ﬁm@%%@ﬁﬂfﬁ%Té%A\ REMICREED
N EEZ BN, ‘




EBHEEISASHE Q.3-CAFLESSY)

s

4. TMECHBTUR FEhih o DR ToEhieR L0
a. carboxylic acid 03 Na,K,Mg,NH4 £ S
b. amine MFEHETITEEME

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

N

o BOBITEESLTNAM, 5 R
I% 6 SE O AT lactone 5
tackre OHEAH FRRBELTES,

oy s:i’e«:‘a AT ThORRERE LTS,

ferpene-hydrocarbon,  -alcohol,
-aldehyde . # 7= I3 -carboxylic
acid (not a ketone) T 5

YA g *g_{ﬁ;g N BEHRE BEIR
& 17, E#0> ferpena, -alcohol,
i1} I -aldehyde X.IdL-carboxylic acid
,-}l 19. open c?:;in n i{: ................................ f:ﬁﬁgicﬁw}if\généﬁ\

20 EOWVTAIDEREEEOEY 18. BFOERATHEN

RiEE T U SERh b i a diketone AGER: : FMO viny! i

2. alcohol, aldehyde, carboxylic acid or ketone ketal A%k

ester 484 DEF b. ROVl BT 2 T L —ILDEO

b. EIFOEREEN DL ET—DY D Iz—rbﬁiﬁ&i‘m

acetal, ketone or ketal, mercapian, ¢. allyl alcohol X[ acetral, ketal it ester

sulphide, thicester, polyethylene(n<4), | | Bl&

18RRI4 3 48 amine d. alyl mercaptan, alyl sulphide, allyl
i | thioester, allyl amine _

21. methoxy ZFR< SfEsER O | »| & acrolein, methacrolein X (%0 acetal

| masEmgsaon f. acrylic or methacrylic acid
. i | g acehyenic compound

o it} i1 h acydlic §E B B ketone, ketal,
| 23 #=Zitams | / ketoalcohol MAHEEREEL L. 4 DELE
& | OBEE keto EOLFAADEICED
24, cyclopropane, oyclobutane & | | | i &S sterically hindered
T OB Bk ER | ¥ v
monocarbocydlic {EEBTHHE i I

HTLELDEE IR THERE
& 1 ELRE-ITEERSE
#oh, {alcohol, aldehyds, BigED
ketone, acid, ester, XiENa, K, Ca,

15. — >3 2DEITE W

A4
I

N

sulphonate, sulphamate, acydic BTIvkaEsh LS
acetal or ketal) :
. o 26. BTOLvEhirm
o7 maEsasEon | 25 pFOLFhss | o| 824 CUR FLEMOEREE S TR
Pow : a. 24 TRAI-EREOFAD cyclopropans b. Bik ketone O EEIZE LS T
m 28, ZoLLLoE RiZ cyclobutane monocycloalkanone A+ bicvdic th&%
BEEREREDD b. mono- or bicvelic sulbhide or mercaptan \
v - an 32. QR0 DERENH. X
L 29, WABEERGT Y 30. B hydroxy, methoxy BEEEL T, Q31 OBREELLTON
P | BEREMLDA | s TOBSBTITRT R -5 OEWE | | 31.Q30 0. acydlc ARIEETEF M
i {?g e . % TN—TRSOEHRIEES DN -y} acstal etal or | ) a BMELEEFER
: 1) 2| THbhbREKEDDLE alohol, ester DiE AR carboxylic ring
,< ___________________________________ 2= | ketone, aldehyde, carboxyl, B esterk $ RS S oENE
M ester AR EES ARARERSTREY 5 HTORE | > ots . HEHIRE iR
nAhEE, FERUME | BRELD) L8 BisEind £ - polyoxyethylene §8
Q19 7 xEfiester A0 NA ¥
HEBEhBL 1} Q22

& FEETQs




<ZBE>

1

2

9

TNO Volatile compounds in food. Ed. By L.M.Nijssen et.al. 7th.ed. Index of

compounds. TNO Nutrition and Food Research Institute. Zeist. (1996)
RIFM-FEMA Database, {Accessed in 2005) Material Information on

2,3-Dimethylpyrazine (FHRAFE)

FH a2 MERVS. BEENICAA SN T2 ERoR2EFEM o ikl

DUVNT (F#RE - BRTERD . (2003)

23-VAFAET VDT MIBITH 90 HEIKEROKRSEMER R

RV —Frr&— (E4EFHERERR) (2005)

Aeschbacher, U. W,, et. al., Contribution of coffee aroma constituents to the

mutagenicity of coffee, Fd. Chem. Toxicol. (1989) 27 (4) :227-232

23 CAFAEST L DF ¥y A =—K « NARAF —F BV ILEKRRERER
(Bf) RRERZE2E¥— EBWAS (BEE£FHEETEAR) (2005)

Yamada K. et al., Effects of dimethylpyrazine isomers on reproductive and

accessory reproductive organs in male rats. Biol. Pharm. Bull., (1993) 16 (2) :

203-206

WHO Food Additives Series 48.Safety Evaluation of Certain Food Additives

and Contaminants, Pyrazine Derivatives (Report of 57th JECFA meeting)

Tk 14 FEEESBREFERREE [AACE T 5 RBEFEAMOERAEE

HEHE]. HAFHILES

10 Adams T. B. et.al. The FEMA GRAS assessment of pyrazine derivatives used

11 Hawksworth, G. et.al. Metabolism in the rat of some pyrazine derivatives °

as flavor ingredients. Fd. Chem. Toxicol. {2002) 40: 429-451

having flavour importance in foods. Xenobiotica, (1975) 5 (7) :389-399

12 TAFAEIVUVREOEE S TR (EHFEEBREE)




2,3-VAFIES O UICRIERBRRIZEFMEICET S
HRE (B) OV TOHER - BROEERERICOVT

1. EHM TR204 685 A~FR204F7H4H
2. BEAE A F—Rv b 77y 7R, Bt

3. HRE 23-VAFAETVERIRLEERZETMETIHFBER () kon
T, koL, HER - FROBEE{T-LL 25, HAPTCHER - &
EH N ERATLE,




BRNYFEE 2.3-DAFNESDY | OEER

EEST BREZLLEEDE 241 H EALZEEBLSE 249 H
- | SEER (EERD =68 H (RER)
WME % AW ERERERESRB X, 4 | E_(Salmonella typhimurium
BIEMILOAEICE b b FRM Ch o | TAS, TA100, TA102) &M
. ems BRECDS | mEnERin LERE 0.9
P5 (L14) = (BIWD mmol/plate (97.3 me/plate)) T
X, REEHEOREZIZBEDLHT
BETHoT. (BESB)
F L =R NDRAZ— R | FrA ==X NAR T R
P5 (L712) | (CHO #IfD) &Fv=fétkRzstg (1 (CHORMR) ZRHWRERR
I G i o ST 6) HEBR (BEERE 1.1 pg/ml) T
‘ o, (BRS HEMThok, (BB 6)
#H REEEHABEE
R FaF-d B (| &
E-#5 | RIER
B
in ® g | Salmonella | 9 [
vitro | 22 gk | typhimurivm | nmel~0.9 | 44
7= B [ (TA9S mmol
Es | TAIOO gl/atseg'
P5 = E;gg]»gg TA102 #) o (47 L)
ng~97.3
mg/plate)
Bt | Fef=— 1014 . [B]6
HE|X-rsR 028 |, [ #
WA FEE | 055, 11
= f2 (CHO# | pg/mL
[2004 | ja&) (+/-89: 6
] R
-89 @ 24
Bl

P, N—VH L; 1T, LT Y-V ThbEBARTE
¥ EIEERTIX, F 249 HESERIIBIT 23— UE R TR




