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C S

windy (FED ELTEREND T4 Y T7F T 2] (CAS B 6% 5 :78-81-9) |
[y 7aenLT ] (CAS BEkFE S : 75-31-0). [sec7F 7 2| (CAS &%
%5 0 13952-84-6), [ 7m /T I (CAS BEkE S : 107-10-8) , [~F 17 3
> ] (CAS B #kFE S : 111-26-2) ., [ F T 2] (CAS B &&= : 110-58-7) &
O[22 AF VT FNLT I (CAS BEE = 1 96-15-1) (LLT [HEEEREHE 7 4
HI 0 9,) IZoWT, IFRHZET 2 & MR 2 $) (2016 4F 5 H &4
BRFESRE, LT [FEHER v 9,) TS, FFEERE AV TR AR
SRR A 50 LT,

AEEEE LU TIE, HELORENZET 23 EUMEN S, e EEEE TmE %2 —
DICEEDOTHRIZENTED L ERXT,

AFEERE LTI, B OFMbGE £ 4. BEEFEEL 70 B ICILEEE
MEDRREIT 2 EHIT L 72,

AZERLE LTI HCEFETHHIIMEE Y 7 ATICEINnND EHl Lz,
Fo, BEEFEELR 7T RBEIX, Wb, BEEIBRENRVEMICRE NS &
TRTEXH LMWL, 61T, FHEZHEHE 7% B oHE— B BluEi, 0.02~
2pug/ NHTHY . Wy, MiEZ 7 2 1 0BRIFAM (1,800 ng/ A/H) % FHE
ST Z END FBEEFFEEE 70 BITZ 2B EN W & THRITE S Sl LT,

PLEG, AZESE L T, BEEGEEE 7 mBIL, FRHEEHI A S 7 L
TRER., BMOEEOHNTHERT 256, BEEICBREN TN ES 2T,



1.

Aot R B OBE
A&
wE (ZH 1)

2. &, BEX. P FARUSFE

x1 B, CASEHRES. BEX. » FARUSFE

Z2 i CAS B = | il oLy F&
MA AV TFALT I 78-81-9 M

4 Isobutylamine HSC/K/ N2
IUPAC % : 2-Methylpropan-1-amine CsHuN 73.14
Ms ATy v 75-31-0 ¢Ha

%4, : Isopropylamine HaC NH.

IUPAC 4 :Propan-2-amine CsHoN 59.11

4 : sec7FNT I v 13952-84-6 e

Ji4 1 secButylamine H3C)v “
IUPAC 4 :Butan-2-amine C«HuN 73.14
M4 - FeerrIys 107-10-8 HiG o~

4:4, . Propylamine NH;
IUPAC 4 : Propan-1-amine CsHoN 59.11
Mg ~FLT I 111-26-2 He™ " NH,
#4 . Hexylamine CsH1sN 101.19
IUPAC 4 :Hexan-1-amine

4« XU FALT I 110-58-7 Mo ™,
%4, . Pentylamine CsHisN 87.16
IUPAC 4 :Pentan-1-amine

i 2 AFATFAT I 96-15-1 GHs

4, @ 2-Methylbutylamine H3C\)\/NH2
IUPAC %4 :2-Methylbutan-1-amine CsHisN 87.16

3. EBRERXIEHRDEE

(ﬁlﬂ\g\ 2\ 3\ 4)

JEATBE IR EEFRER 7B ORI E L TORE KR O IEEDRE

ZEGE LA (U HEESH

HEEA ) &V o) Ik FREEREEE T A

X, WIRNBIEHESE 17T I THH ., TNETNE 2R LERLTPICIEE

T LEBHRESRTWD,

(21, 5)




x 2 Bmbd o DHEHH

44 PR GFHET 2 E2BHLOREE (ppm) *
1 A TFNLT IV X/ 2 (200, 227 (0.0566~2.793) . =
—t— (1)
2 AT LT I =V (7). bvErR=Y (23) | KA
(0.1)
3 sec7 FINT I v—, F—X aa7y
2 =0 ) Py N FLAS (20~29) ., T—K(2~8.7) . F /22 (3)
5 ANEINLT I Joad, B—), F—X L EZRG =l
—, NI
6 RUF LTI a—k— (2~15) . A"V IF A2 (69 .|
BV 77 T— (3.3)
7 2AFNTFATI | F—X, aary, JTKRKU, ULV

O BREWEF A SHREEED BAL3HIEZGREE L, BEICOWTHEEILINIZ ppm
THRRLE, B, BEBEENRIN TR Do =WEIZOW T B %
4 CHRFe L7,

4. EAERUVENEIZSITHERRKER
TRENZBWTIE, FEEEFHEER 7B OMEHIEER O 5TV,
FES (EU). KEH, A=A TV 7RO =2—Y =T FIZBW T,
FREZEFAL 7R WINBEHREO 5N TS, KETIIREEFE T,
TAT ATy RS F—=A, LB RN 5 O NI TR (A
ShTwWwsd, EH1, 4, 6, 7, 8)

5. ENERUVEBREEZFICHT SH5HE

(1) BAEIZHSIT 5L
B ZEEERIIBWT, HEEFEE 7 8 B2 OV TOFhII TN T
[AYASAN
72%. FAOIWHO A FRIBMEINYEMFESHE (JECFAL) K ORI 5%
2 (EFSA) X, fEEEEER 7 B2 80EEOFRHCONT, (2)
I (3) LBy EMIBEAOGFEHR DT IV EOT IR OTV—T7L
L TR 247> T, BmZEEFARIL. 47 V=TI ke
Do MBIFES 1#k T 2 2OV TIE, 2009 4E(2 [ VXU F LT 20,
2010 R T7F T ) 1T DWW, E7o, BMIRSE 1#k7 I LS OFE
IZOWTIE, 2000 EIC 72 F AT I ), TR AFAT I, TERY
VRO TERT DU IZonT, Wihb, [BREOEFEEO BRI THHT

L ARSTFATHWSRZIERIC DWW T, B 1 IC4 % 2R,
7



LA, BEMICEBREN L WEEBZ NS LFHME 2LTW5, (B 9.
10, 11, 12, 13, 14)

(2) JECFA [Z 8+ A%

2005 4=, JECFA I%, % 65 HI S A IZB W T, fEEEFER 7B 25 0HE
BOFEHNZOWT, TIEMBEAOGEBHREO T IV KT IR OoZr—7L 1L
TRkl L7z, JECFA 1%, f8EEFEEE T BOWTHIZOWTH, iy 7
AT &L, ZOEBGFEME (1,800 ug/ N/H) % FEIZ 720, BUKROBE L~
JZEBWTEEHIIBRSITRVWE L, (B 3)

2008 4F, JECFA (X, % 69 B2 A ICBWT, fRTEEEEL 7MHE 2818
B OFROBEBIREIZOW T, KEKROKMIZI T DEMAERERIZHESL
Maximized Survey-Derived Intake (MSDI) %I & W FHMEEITV., fREE
EEETHREOVWTICOWNTE, BUROBI L~ BN TEEMICERE
X7k Lz, 8| 15)

(3) EUIZHIT+ M
2008 4, EFSA 1T, feEEHEAE 7 i B 2 B EEOEFERHZOWT,
[JECFA (% 65 [0l 4) Tl i SN RN OFFR 3D T LV R OT 2
Nl o7V —7L LTl L., fEEEEEE 7 BIZ2OWTo JECFA DR
il e 22 SCRF9™ % & Lz, 2011 48 K O 2015 4212, EFSA 13 2 ORIl RIS
DOWVWTHMERL WD, (B3, 16, 17, 18)

6. i ZFDRBERVRINYEEDHRE

A, FREERE AL 7 80 B ICOWT, JBAEIT A ITHRIE R OB EHEORRE
DEFEN RSN, BRERPIRY L LO0NTZZ L6, B ZEIEARESR 24
RELHEE 1 5OREICESE, RnEEZBRIIH LT, BinFRZEN
DIEFHR RSN bDTH S,

JRAETBE T, BinK 2L B R ORMIEFECERALRE R O #2372 12,
REEFHER T BICHOWT, DEFOHBLSMIMEM LTI 6730w §oOfl
MERZHREL, KORKEZED, Fllimme LTHEET 2 Z &L aiatd
HELTWD, BHE1)

7. FEEICERINDSNEfEE
FREZERE AR T8 BIZOW T, EEORLSMIEH L TiEms v &
OFEREEORENHFT ESND Z b, AEHS L LTUIERHESHCESE

2 TEEBEMICILHES TV D BB OZ TGO IEIZ DWW T (REIE - BETER | CER 154 11 A 4
H) ICES&EME SN,
3 FGE.86 Tix. thil (FGE.86Rev2) 2LV, BIfE [H5FHE) X 7V — AT ¥ LEFINTVD,

8



AT 2k &L,

I. —HEIREDHE
RESFEFEE L. BEEHFEE 7THBEICOWT, MSDIEICESEHE IR
7=, JECFA (2009) K " EFSA (2011, 2015) (2 X % # & B ONC [E B
7 L—_"—TZWe IOFD) 12X 5 2010 4D K [E K OBMNIZ I 1T 2 4EHE A
BEOMENOHEF LIZEBIREEZER 3O L H Ik Lz, WAL 20i<7z
D, RKEEZZNETNOREEFEROHE -HERELE LTV, (BRIl
5. 17,18, 19)

K 3 FEXEFYVEOERERAERY MSDI ZIZ&LbitF—HIERE ¢+ ((FHE .
kg/FE., ERE : pg/ A/BH)

E2pi) Hit Ik RN p NS #eE—H
&% [JECFA |EFSA |IOFI> |JECFA |EFSA |IOFI5 B
(ng/ N/H)
AVTFIVIERE (0.1 0.1 0.6 0
T EIE [0.01 0.012 |0.01 0.07 0.09 0 0.09
A4V 7urlfff& (0.1 0 0.1 0
ATy |[EBEE (0.01 0.012 [0 0.01 0.02 0 0.02
sec7 FIVIIEHE (0.1 0 14 0
TV EHE [0.01 0.012 |0 2 2 0 2
e 7 A& (0.1 0 ND 0
Ve EHE 0.01 0.012 [0 ND 0.02 0 0.02
~FUATIEHE (0.2 0.1 ND 0
V% EIE (0.02 0.024 |0.01 ND 0.007 |0 0.024
RUFAT|ERE (0.3 0.1 ND 0
I EHE 0.03 0.037 [0.01 ND 0.2 0 0.2
2-AF VT fEHE (0.1 0 0.1 0
T TV [EIE 0.01 0.012 |0 0.01 0.02 0 0.02

3% ND 22\ Tlix, JECFA(2009) (23 C”ND, no intake data reported” X3 TV 5,

AZE=LLTL, BEEHER TN ZNE THRA/ETHEH STV

4 R [ng/ /B N (R Blkg/AE] X 109) /(T 22 A 0 LA X #liE4R%k x365[H]) 1o X vk & -, JECFA
(2009) TiXiE#E A O & L CTERM : 32,000,000, KI[E : 28,000,000, #fi EMREIZEK & H 0.8 B3 H STz,
EFSA (2011, 2015) TIEERIN T o 8 B R HE & i 2 A 0 87,500,000, i E£2%%k 0.6 MMl Sz, 72,
HWEANDIZZoMIEO Ao 110 & S, B, MEREITRESNL TR WEHEZHET 2H0TH
HLEhTwna,
5B 9 IIIHERBIEDOTEHITZ W L2026, FREHEEFEFH 2 JECFA (2009) LR UFHEX, T A—F
ERV, HEEBIURS FHE,



Mol Z & aEE 2T, HE SN TV AEINEOKEICBIT H2EBIED O 6
HRREEZHNTH, BAEICBIT2BIEOHE SRR D Z EidhneES
R T, S HIT, IEMICIXTEER OBHEIZ L 50MRPKHELZ X B DD,
BRI R E éﬂﬂ%ﬁﬂ% O ENE EBRKICB T 2 HEEBEENFRE & 0
BN dsZ L bE 2, HEFTHEEN, BEEBEEE 7 HEHOEPEICK
JFAOREE—BEIEEZ, 3 OLBVHFH LI TR Y LB L, (B
20)

B, R2TEHP TCORENRRESINTWDILAEMIIONT, REMNE
fi 1 6°C DR FE KON A R TR LT R R OB I EHERH 21T o 7o, E DRGSR,
A TFNATIT320pg/ANH (F/ afisk) . A Y7Ly 2T 138.6
peg/ N/H (=P rHk) . a7 2 T48.0pg/ N/H (37 2lsk) KO
NRUFNT I 8T 266.6 ng/ N/H (m—k —Hk?) &0, FELLTOE
BEX. Wb ANHROEBRED 1,000 5D 1T THhoT-, (BH 2 1)

EEHEE 2 E A REFICTOWTHEIL T,

FH1HRT I CORMCET AL E 2 —ZO~@D LB THD, E. 7
FEBEERTHEDY S, 7ub AT I, XUFAT I UKW sec7 FIL
7 X SR K ET ARNBEISTHEZ 1T o 7o kB E e OMOK
1T 2 I2ONTOEMOH RIZO~DD LB 0 Th D,

O TIoAFIHI—EICHATSHLE1— (Blaschko (1952))

2L OIRIET 2 103, 7TIvAF v X—PoEE LR, REBEE N
U CERAL T & BB AT R 72 %, T30 AX T X —BEIATFAT IV %
ﬁéﬂ:lﬂiﬁb\ﬁ TFIIT 2 DO E TN RN BAREE L IRFBHE S EIN

(ZOE W LR I3 R 35, IRFBIHORFBIRTEA 5 1T 6 T LR IX

Hﬁjt LY RFEHENLEITHEMT 5 &, BLEEIMETT 5, 2B, £V
Ey MFBHBARKT I VA —BlX, 7TFAT IV WEF TRV TT
NT I UL T DM, sec7 FAT I UERBRIE LR, £, TI A F T

I. R2HICRIMEOHBE
1. RE%H
(1) R#ZEIZET IR
6 %

2OWENPLEBOREMIH L THETE 56, BRENKRLZ R RBMERALL,

T SRR 28 A E R AREE - ﬁ%nﬁﬁ (PRl 2945 12 H) o/ HBREREICESE, BAREE X/ 2 16.0g/ N/

H.

8 &

=Y 198g/AN/H, =—k —1333g/A/H & LTHH L,
2T —b —HOREEN 2~15ppm & SN TWVDH A, BRARMEY &2 520WE 9 2ppm & L THEH

L7,
9 Rk 28 AE[E LM HE - eI A (ERK 294 12 ) T la—b—-aa7 ] L&A TW5D,

10 i

# TI¥ n-butylamine & &S T\ 5

10



H =PI DE /) TIVEBILTIN, U7 IEBRIET S LR,
T U A XX —BOEERIEET., WELEY TR TR L eV, (&
B 2 2)

@ E/TIoAFIVH—E (MAO) IZEHT B L E 22— (Benedetti (2001))

SRPEAL I E OB D 2B LBERICIE, 7l P450 77 3 Y
—DWE#E (P450) ICBTHE / AF LA F—BLUSMT, 7T EHE /A4
X7t —8 (FMO), 7 v A XX —BENRNH D, TIvAF ¥ —EIZ
DEENDH 7T TTF=r X7 LAF R (FAD) 6H7 I A% —
Yk, HERERMEND MAO KOVR U 7 I v AU —BIcpESh, i
MAO |3 28 R B R OB EME ~ DREZ M S MAO-A KX MAO-B 124y
Db,

HEWIIE T X D MAO 1T XA b ROGTlE, BRI FICHET 5 o iR
TR NN LTA I UNAER L, E U A 2 I IERERINTIK R S
TT7NAT e REOT =T XIETAT e REOT 2 UNE/RT 5, 2.
IO afLRFBIFAICA T AENEANIND &, MAO 12X B {LE %172 <
2%, P40 =aF T I R-TT =V X7 UAT R R (NADPH)
DIFEE T TEMET S v &2 a-7 3 7 T a— LI ET 5 RS2+ 5
(@),

bt b & & oL E Tl MAO-A K OY MAO-B O3B 13 i O FELGRRr FL A3
HbH, MERITE BT, THRMRERE OIFRICZ FET S, B hOL
5 Tk MAO-A £V MAO-B OREENZ VA, T v b OLIETIE MAO-A
DFRBENEL < MAO-B XIFIFHILL T, 7z, FFIRE Oz 5
MAO-A & MAO-B ORBLEL LK ORBREIL, B hE Ty FTREETH
5, ZDX 1T, MAO-A (X MAO-B ORHEICIIHEAENFET D, (B
2 3)

Q@ F7IVvORBICETZLEL— (EWMKRBEIFE (2010))

NENGIRT 2 v DB ITHEEE T 27 XV EED o MRFEF T K OUKFER
T ORE B — AN EUCED = < 3B 1 #k T < d P450 (2 L 0 okiefk &
N, REERFEEKRD -7 )7 a—) (BAE ) —LT V) BAEKRT
Do T D%RIEBERINTT JVPIEHEL, 7T & RXUI7 b BNERT S (B
T X OSXAE NIRRT VR VEOR) . 7Rds, P450 (Bf) 12 K A AR I3k
BRFRMEMES . FH 1k, FH2HMEOEIHET I ONTNLREEICRD
5%, —H T, FMO X MAO (T X 2 filfifE I3 G REN M SN TR
D, I FMO I3 EMEOR AW 37 2 v, B2k T I % E, MAO
WIHREMEHET S VKO T a— 7 2 BN T 2 k7T 5,

TrT7 2 IV (B-AFNT =X F AT V) L, VX TE CYP2EED

11



P450 IZ K VBB &, 7= =T b ROT BT WNAERT D08, T v
N TIEZ OFERBFEOTEENMELS . FIZHFFERD pdKBEbInc pe Fe
X T T2 X IURNEREND, 2D XK DT, CYP2 BED P450 DiEMEIC
FHEAEDNFET D, (M2 4)

@ RERAET = UORBICEATSHLEa— (JECFA (2006))
fEWilE 7 2 > T, EICFMO, MAO 37 2 v AF v A —Hic kv EH
JR AT D o MORBIR DKL S I, A I IR ZRE T, BRE
B7 I 7fbick v 7T e K UEQRT U 2=T NAEKRT D, 778 RidHE
BRI SN TAONR U 0D, ECTEIVR VLT 2 AT O AR
NE O RBHRIEIZAY | ToE =T I3 REL LCRFICHE SRS,
Fo. BUIES 17T I Ta-BHKFELZET HIEWIE, P450 128D
= b b EMERTA I L ERDAIEEND DN, X LMIARLET
O NIMAKSREI D,
UUED ., ROBBRSNIZIENGET 2 i, bR TE00NTRI S 1,
BE 20 DA TREMEGIIC B S izt IR D LHESCMHICERT S &
Eibnbd, (ZH3)

® ITFILTEIY, TRAELTIV, RUFLTIVRUAIYRVFILTIY

(Williams (1959)) (JECFA (2006) T3|H)

AFNT I e MZBWTESGICRH SN DD, =F AT I IEFATF v
TIVIEERGICREENR, B FTEBEEN =TT 2 U ORERSY
IFIRFBICEHBINDN, = F AT I UHERE (2g) &5 L7EHE, RPIC
PElE S T REARIRIL 32% T dh - 7,

Ta LT IUTE MZBWTIEZF AT I L REEned <, e b
e LT R UHERE (6g) ARG LEHEA . RPICHEE S i R IR
£ 9.5%Tdh -7,

RUFATIV 27 by, FEBEOREZIC, A VRXUFAT I 18
A Y EEBEOVIREBICENENES SL, EAVE Y MNFIBA 7 A4 AT,
SIS T DT NT B RICEBINDIEN, £ XUF AT IO, A4 Y
RYUF AT a—) BOREWRRH S, (B3, 25)

® TFILTIU RUFILTEV, AYRVFILTIV, JRFILTIY
(JECFA (2006). Pugh & Quastel (1937), McEwen (1965). Bernheim

U HEEHFER THMEOI BOA Y TR LT I, sec7FAT IVE, T EBE 2MRFICHELSL T
WABBLDIZOWTIET hBERT HEEZ LR,

12 JH 2 Ci% amylamine & &S TW 5,

13 JfiZ Tl isoamylamine & &L CTW 5,

14 JfZ Tl isoamylalcohol & STV 5,

12



& Bernheim (1937) (JECFA (2006) T5|A) XU Richter (1938))
TFNLT I UDENLEY MFEA T A AP TCORFHMO—o2L LT, T
FEERE AR STz, NUTFAT I AN FAT IR NB-T 2 F
AT U, HEfShTeEALEy MFT I AF A —BIT L 0 BRI T
Ifbsh sz eEnBlganiz, EfEmeE LT, RLALTATe R A
VYNRLILTATE REON 7 2=V T N7 /LT b REKRH I,

TIFNTIVEORT 232 F T I 5%, v MO HBESZE T
AR UF—BIZK Y BB T X b &z,

AYNXFATIB (1.0mg) U FHERESR— N ERICSED
&L RN Y X b S AL, BOSIE 30 S RICER IR E oo, T
=X FAT I (1.0mg) 2V IHEAEY R —MERIGEED & 30
R D 80% 73 | 4 BRI % IC 2B B LT 2 /fbaindz, £,
WTHNOBEL T ' TN ER LT,

AV XRUFAT I3 (100mg) KTVT = 2F /LT 15 (300mg) # t
MZRROBREGLEEE, RPIZBWTET I VORED EHIZR N -
e, (ZH3, 26, 27, 28, 29)

@ sec7FILT 2 (FAO/WHO ERIZEBEREEMRKE (JMPR) (1976)
& U Yamazoe 5 (2011))

secT FIVT I hED INREEHRE (10 XX 100ppm) L. EBHMHE.
I M OHE O THE S -, #EE 3 B ORI I sec7 FILT
U EINTZZ EnDG, sec T TINT I FRINEND Z ENRE T,
sec-7 FIVT I 0% 28 H MIIREES G4 T E&, A, FFlR, AR K OVE B Hp
BT L T\, REOEFEF O sec-7 FIL T 2 ORIERFE LY | secT F
T X UBESTIMHICRIR S v, FEIZRFICHEE SN D Z ERNRIBE T
WD,

sec7 FNT I UhA X (200) 1T (% 5REIXAH, 5,000 X% 10,000
ppm) L7z & &, MBS T CAB IR PIZEWT, BbrbiT 2 /b
WWEDAER LI TFAAFATY R T7 =)L RIV L THREBEN
oo £T2. sec7 T NT I U DOERIT, EMTFRIT— VICEVIAEIVEER LT
EInTVb, (8 30)

F72. P450 0y D 1 > TH D CYP2EL O TFHIET AR INT
BY . sec-TFNT I EZOETIVZEATHE, 7 KoL TR
JA AR D a LR FBIRFORIENE Z 5 &Pl SN 5, 728, CYP2EL
IIFIgICEREBL, =% J—n, T b, 7=V VEOWREOH D180 1

15 /3% CI¥ B -phenylethylamine & & T\ 5%,

13



b &M DAL S Z i35, (B 3 1)

(2) £&EH

AEBEE LTI RO EHIITERT

REWIIEEE 1% 7 I ik, B ITERIZEININLIZH%, MAO 07 I 7
¥ U H—F, FMO XIE P450 (2 X > TEALIWIL T 2 /7 AbG 23200 T, X
THTIT b RXI7 b s s, 747 b RIZEICH VR BRI
fb&, RPICHEE S D, 7ok, T D OEEEOBBLEK ONEEICIX, —
TR AENRE STV,

Blaschko (1952) #E 2, HEEEFHEA/RTHHEHD S B sec7FNT I v
ZFR< 6 M HIZOWTIE, FI2 MAO (kv s, Jet s s Ll L
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