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C

BEOFBHCHER ENAENY T7F A7 3] (CAS FE : 109-73-9) [2HOW
T A FHEER RS 2 VD TR S B R 2R3 & 5206 L 7=,

R U 7= 1. ER G, BRAFELOEBEEICET 250 T
H 5,

AWEIE, D ELFEEE LTHY O DIKARER CIE, ERICE - TRE
MEE R @mMEERNbDEEXOND, £lo, BRWEEZAS L LT, FEMIZ
MWHESN TV EROTRBEICK T 2 LEEMEFIEIC LD, #HiE7 7 A TICTHES
., Ze~— v (9,000~90,000,000) (% 90 H I 1E £ 5 ERBR Om@Y) 72 22 4
~v—vrEInb 1,000 & EFEY . o, BESAHEERIE (0.01~104 pg/
NB) D3#EE7 7 A T OBBEFAME (1,800 pg/N/H) Z TFEZZ & E2MR LT,

TFLT INE, BDOEEDOANTHEMT 56, KB ERR2nEEX
5D,



C FHMENRREDOHE
1. A&
EHEk

2. tZa (881)

M4 . 7FLT I

Hi4, : Butylamine, 1-Butanamine, Butan-l-amine., 1-Aminobutane,
n-Butylamine

CAS %5 : 109-73-9

3. ¥ (BH1)
C4HuN

4. 7FE (BE1)
73.14

5. #ExX (B8 1)
PN
NHo

6. FHEZFBOEE

TFLT I, =, F—X, A, Fx b7, RN, AfESEoaNT
CHFHET DR THD (B 2), Bk TITMDMET A BB, AR B 1
BIF - 7V A, EEICE, SIS 2 2N TR MBIZBWTEY ©
B, BBEom EEOHRTHRISNATWDS (2R 1),

JEA G 1L, 2002 4 7 H O3S - AT RESELEESRSTO TR
HIEIZHEV, ODFAO/WHO &R &SI ZE 4 (JECFA) TEESMICZE S
PEEEE 23 4& T L. —EDOFHAN TR EMENHER I TEBY ., 2»o, @XE K ORK
PEE (EU) sEEZE CHEANALS RBO DN TWCTEEEMICHEER W EE 2
SNDEETMICHONTIEL, BESENLORTEFEFOZ &7, EHRMIC
FREICHT =mat 28G5 2R L TW5D, 4%, FEOKSE LT, 7F
NT I NCOWTRHEERI NI ooz s, BMEEEREICED
. BREREEFMARMELEZERIEKEINZLOTH S,

B, FEHCOW T, [EAF@E 1T TR SRIN OFE & OME R IE IS
B 5 REHCOWT ) CERk 8 45 3 H 22 H(LE 29 524 AR A /R mm)
T L 67 TEBEMIZIHAH S TO D /RO R MR O FIEIZ 2V T 1TSS
XEROEHEEZIT o TS, (BE3I)
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1. RERSSH

5k SD 7 v b (BHEMERES 10 PB) ~O il n & 512 X 5 90 A MXE
Fe 5 MR ER (0. 0.18, 1.80. 18.0 mg/kg KH/H) Tix. —fkIREE, AE, &
R, MK TFAIRA, KA LFRRAE, REE, REIFORE, fEEEITN
(2 M OV BEARAR F R A I B\ T R E & G- (T B 3 5 2 b 278 0 72 )
o>, TNHOFREREY . NOAEL 1 IARB TCOREmMETH S 18.0 mg/kg K
H/ALEEZ OGN, (B4, 5, 6)

2. BEEH

IR 6~15 H D Wistar 7 » b (Rl 22~24 P0) ~5RERE O£ 5 GEERHE K
AR L LT 0, 100, 400, 1,000 mg/kg A&E/H) L7=& Z A, 1,000 mg/kg &
#H/H CREMOEBEREORD N b, 400 mgkg A/ H UL ETHIETEIR
RO, 1,000 mg/kg RE/H THEAR IO, MR EE&K O RIAED
KT, ERBIR TR O8N, B LEERIEOBNAEEI N, Zhbo
R LV, NOAEL IZ. RHEMICK LT 400 mgkg (AE/A (FFL7 I U5
T 267 mg/kg KE/H) . BIRICH LT 100 mgkg (KH/H (FF L7 I UHET
67 mg/kg KE/H) &2 bz, (BRT)

3. EMAM

N AMERBRIFI TN T 59, EFE#EES (International Agency for Research
on Cancer (IARC) . European Chemicals Bureau (ECB). U. S. Environmental
Protection Agency (EPA) MU National Toxicology Program (NTP)) (ZX %
FES AAERHIT AT DN TV 2R,

4. BExEHEH

#E (Salmonella typhimurium TA98, TA100, TA1535. TA1537) % Hu»
7218 IR 2R AR (B & 3.3 mg/plate) Tid., RENEMALROFEIZES D
L RMEOFERENREINTND, (B8, 9)

Fr A ==X« NAZAZ i REEEMEK (CHL/IU) % M7z e iR g
AR (s AHE 0.78 mg/mL (10 mM)  (GERFEALER - RENE ML RIEFIE T LD
FET) . 0.60 mg/mL (50% MG FEIHIR AL D 2 f5) (EFALEL)) T, #iE
PR MEIIRENE M LR O A RICEE DL O T RO IR Th o 7008 B FE (%
BR) CEHEMEL R O HEIZ B o & TR LB CRIZE RIS & L 7o H & i

(FCBHEMEAL R IEAFIE T 0.73 mg/mL, REHHEMLRIFET 0.49 mg/mL) (20
TOHRBO LN ERESNTND, (BR5, 6, 10)

9D ICR ~ 7 A (KBEMES VL) ~0 2 HREMHIR D& G2 X5 in vivo's

B/ MZARBR (s H & 250 mg/kg (AH/H) TIXREEORE R HwE SN TS (H

5



5, 6. 11),

UL EOFERN S LB 2 A 72 e o (R 1w il R 1 B U CRENE ML
FOFEIZE DL TEIENG L LckmHE-ICB W TOAREETE RO b
TWAHD, BERF TR OONTELT, sHEBEE TR~V 2D in vivo
BB TIIRETH L Z b, AWEIZIE, DR EbFEE L THY
OIVHICHEIR TIX, AERIZE > TREME S R 2 BREEIT RN EB X5
i,

5. ZDih
e < ELMEIZ B9 2 alBRITI T L T Zeuy,

6. ENEDHT

AMEDOEFRE L TOEMBEHAEDESELZ ADDO 10%87HE L TWD EE
9% JECFA @ PCTT (Per Capita intake Times Ten) 52K % 1995 4E D K [H
KOOI 52— A—H S0 OREERREIL, £H£1 0.01 pg LT 104 pg
Thd (1., 12), ERECIIEEROBIREICL2MREN/LELEZ LN
L0, BEICHRE SN TV D EFRME O N E & Bk OHEE RN RRRE & OfF
WRHDHZ LD (B 3), BBRETORYEOHEEEIEITZ, X% 0.01
25 104 ng OHFIPHIZ/R 5 EHEE SIS,

7. REY—PVDEE

90 HRIEH5#MERBRICE 1T 5 NOAEL 18.0 mg/kg (A&E/H &, AESN 5
HeERBEUE (0.01~104 pg/ N/H) Z{RHE 50 kg THIZ Z & TR SN HHEERE
H & (0.0000002~0.002 mg/kg {KHEH/H) L, Z&~— 2 9,000~
90,000,000 235 5415,

8. #BEY S RICEDCEHM

AWE IIEE 7 T A TICHEEN D,

APEIL, HEFIZBOTHESHIIZRIE N, EIC7 I8 E/E/ 4% 7
F—Y, E)T I A A —BXIET I AT —BICL BT 2 1k
ELTHLNDRIEIZI 0 VR VBRI S hu, IRAPICES M ICHER S LD &
WESND, AMEIL, 7y NFE/ T IVAF U X —EBICIL>TREISND
ZenHmEINTWD,

Fo. RWENENLE Y MFOIRICEB O THESHCT & MEERRICRE S &
TLOHRENDHL, BZFR12, 14, 15)

9. JECFA IZ& 1T % & 1



JECFA (3. AWE Z B K OB EFROT 2 VEEORT 2 REO 7 V—T74 L
TR L, HEEEREIT, &7 7 2 1 OBBREFAME (1,800 pg /AN/H) % FE
Lo, AWEIL, BUROBER LB WTZeE EOBEEZ L7207 10T
XN E LTS, (B 2)

. BEmAEEEZEFMm
AWEIZE, D ELFERE LTHY O D IKARER T, EWRIC & - TRE:
MEE e b@m Tt tE2bND, £, BMEEEZES L LT, EHEMIZ
ﬂ%émfuéﬁﬂ@&ml BT D REMFNE (ZR3) 2k, &y 7 A
IS, e~ —Y ) (9,000~90,000,000) 1% 90 H FFE & 55 Br
%@@ﬂév—V/kéhéLmo%LED\#O\ﬁﬁéhéﬁﬁﬁﬁi(am
~104 ug/ N/H) 23HEIE 7 7 2 1T OEBEGEFEME (1,800 ug/N/H) 2 FEIS Z & %
LT,
TFAT INE, BEOEFOHTHERT 256, ZeMEICBEN VW EE X
H5b,



BEHBEI SASTE (FFLTEY)
YES : —>
START _
| 1 £ES. NIZORZERRTHED "M 2 LiFoEsEEEE
) RERARES 2487 S > & FD1E, cyano, N-nitroso,
o** | diazo, triazeno, 5 4 $RE=H Bt Y)

L

*
3. &I CHON, 2o S List
DEZNBHDHH

\ 4
5. BTk L. JERREE
IhieiAb k=D KL A L, WL_7._heterocyclic #&iETHS |
T .
A 4 ** 4
6. N VIROUT OEMEENEN 16. EED
a. RIBKFRFEZEZD 1-hydroxy or terpene-hydrocarbon.  -alcohol.
hydroxy ester f& 52 -aldehyde . & = [ -carboxylic
b. —DXRIIHTHOD alkoxy HEhbY. acid (not a ketone) T&HHH
D3 5—DlF a DIRILKFED ST v

17. E@® terpene. -alcohol,
-aldehyde X I&-carboxylic acid
[SBBITIKAESN DD

I 19. open chain H» I(llllllllllllllll

20. ROWVWIThHADEREZETEE
RIFEGI 2o U f=. fRBARAL & 9h
a, alcohol, aldehyde, carboxylic acid or
ester 534 DLITF

b. UTOEREEN—DUET—DF D

18. LD THBHH

a. diketone AYEHE ; KinD vinyl E(
ketone ketal /¥

b. KiHD vinyl EIZ2E7ILT—ILAE
DI AT ILHER:

acetal, ketone or ketal, mercaptan,
sulphide, thioester, polyethylene(n<4),

c. allyl alcohol X & acetral. ketal X[&ester
ZEK

18X 3 #& amine d. allyl mercaptan, allyl sulphide, allyl
thioester, allyl amine
¥ e. acrolein, methacrolein XI%%Z® acetal
21. methoxy %< 3T8EELIED RN f. acrylic or methacrylic acid
BELLEREZETH g. acetylenic compound

h. acyclic g B 1& ketone, ketal,
ketoalcohol MAEERERE L. 4 DLILE
DixE% keto QLT A DEIZED

i. EREEAM sterically hindered

=
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RIFM (Research Institute for Fragrance Materials, Inc.)-FEMA (Flavor and
Extract Manufacturers’ Association) database (website accessed in Sep.

2009) (GRAFR)

Nijssen LM, van Ingen-Visscher CA and Donders JJH (ed.), VCF volatile
compounds in food, database version 11.1.1, TNO (Nederlandse Organisatie
voor Toegepast Naturwestenschappelijk Onderzoek), the Netherlands
(website accessed in Sep. 2009) (CR/AFR)

FRVE M RMIER TS« EEICILE STV A EFRI O L MRt 0 55
DOWNWT (e&RE - BRTIEM)  CERk154E 11 H 4 H)

(BB 2 v 2 —RBFEdgr: 7F LTI 00T v MBI 5 90 B
AR O e G- EiRbr (B4 7@ Z5titiR) . 2006

Sigma-Aldrich Japan KK: Certificate of analysis (PO NBR:
4500453193SAFC, product number W313009-SPEC, product name
butylamine 99+%, lot number 12322BD)

WBRIE 7 FvT I OMERRR  (ZREA TR B

Gamer AO, Heliwig J and van Ravenzwaay B: Developmental toxicity of
oral n-butylamine hydrochloride and inhaled n-butylamine in rats. Food
and Chemical Toxicology 2002; 40: 1833-42

Zeiger E, Anderson B, Haworth S, Lawlor T, Mortelmans K and Speck W:
Salmonella mutagenicity tests: III. Results from the testing of 255
chemicals. Environmental Mutagenesis 1987; 9(supplement 9): 1-110

National Toxicology Program website (accessed in Sep. 2009)

2% . http!//ntp-apps.niehs.nih.gov/ntp_tox/index.cfm?fuseaction=
salmonella.salmonellaData&endpointlist=SA&study%5Fno=382511&cas
%5Fno=109%2D73%2D9&activetab=detail

(BRI o B =BT 7FAT I DF v A =—X « NAZK
X — IR & O D Yt R BE 5B (B4R 9788 ZitakBh) . 2006

I EERL 22t o ¥ —RBRRT : 7F AT 2 oD~ 2% WL/ R
BRI B9 258 (A 978 Z5tilB) . 2007

WHO: Food additives series: 56, safety evaluation of certain food additives,
aliphatic and aromatic amines and amides (report of 65th JECFA meeting
(2006))

%% : http!//www.inchem.org/documents/jecfa/jecmono/v56jel3.pdf
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BRI (FARTRITER) © Tl 14 EE RS MRRET e B (RS
FE R DR RTRM DAL 2 A ERE R BT B 575 (B RIS B A dh B RHE

BV EEERAE) | RS
TFNT IOWET T A (EAEETERE R

Yu PH: Deamination of aliphatic amines of different chain lengths by rat
liver monoamine oxidase A and B. J Pharm Pharmacol 1989; 41: 205-8
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