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b}

O (4 W4) 6l weliede gtz S 24 W49 7A 7IEes, 50

A

» 1) EAE 2ROt LZAE TR FARSFHA G280 O] EXSk= alkaloid A& (1171 &)
o2t £0[stH EXfsHs HHSO|LIEZAOID I8 @/l &%)
* tobacco specific nitrosamine (TSNA) &

SYRUS(RB/SUNYEEE/FYES), I =X 7tse dH A 28 @170

v
@
O

H OoOT
%)
> 4) ZHOIL HIS0| AHBSHE R7ISTHEFILY Lt/ 47 B3
» 5) BakAE YOl HIHHE AFSOHD, BESE2 Hests mER0E 18 @ ¥S)

L B4 A% 29

0 YT o= (Alkaloid) : 117] F=

e HAEx L3E Y M YzE 2l
HE a5 1174 671
&5 FEE 10,580mg/L 20,051mg/L

A S EEECIE 11F2E, nornicotine, 4-(methylamino) -1 -

-butanone, anatabine, anabasine, methyl anabasine, 2,3 -

P
ge]
<
=
Q.
=
2o

dipyridyl, ethyl nornicotine, 3 -acetylpyridine, cotinine, —myosmine,
beta-nicotyrine®] 7 &<l

dLzolEe AAor EA8HEAM i dAE T e A7 AdFdES 4.
Az sell= 14;7’5 AREEEA YIRS F27F FARE 45 R0l =7
wol EAste, dx Ysad ddoA l"i‘jr = ds

g Aoz o=
24 Ay, g4 3" doo] i Role F AFFo] Ax UFE Hd gy
oF 198 EA A= ole, T4 URE dd A A EolEEo] HAERE [

£3], guSolUERZ2olRl F eHdel NNNo ZFA?l nornicotine<
dx Uszd A9 B oyt FAHAYIE ddoAE HEHJU, T
NNKe] A4 <l ethylamino)-1-(3-pyridyl)-1-butanone> < Y=®l

21 4-(m
At FA4 Ua" Aol 328 A AEH




A FHEoJYEZ20l7 (TSNAs) : 47 3=

+d HA=E YIE | BN L aEl 2o
NNN 0.03mg/L -
NNK 0.03mg/L 0.04mg/L
NAB - -
NAT 0.02mg/L -

&5 NFREF 0.08mg/L 0.04mg/L

- ) Eo] Y E Z 2ol (Tobacco-specific nitrosamines, TSNAs)< NNN, NNK,
NAB, NAT & 4/ YE=Zxolul& FA. ©°]F, NNN-NNK& =4
AJAFA BE JF 1F TIEA sﬂ%é}ﬂ NAB-NATE =4
HAFANA AAs= DA I Eo

- FESolUER 20Nl Az FgFE e AFAEC] ©@H Ut Es
4 FAGNA YEZIEH YAFEHE Zoz dEHAd o, A4 yzw
AN E nHEE AR d=

)

B Ak, 9x U=® d9e gMSolUERscky ¥ AFFES B
Uzgl 9o ol o o) £zo® uUehd ok, dz Uzd 9o
gEjSo U EZ ol ATAT] o Bol AR A0 Wiy

=

Ay %uﬂ%‘xr 59 FH(TSNAs= ?3501]/‘1 FZE3) Hi%oﬂﬂ& i:})
k] dhbd TSNAs Ml A, dx Uze dH

o} 2(0.06mg/L)°l A UIZE FdeolAe] NNN+NNKS 33(0.04mg/L)
Bty X0, F57F 0§ 2dornmg dHlwe] v FHE.

% NNN = 3-(I-nitrosopyrrolidin-2-yl)pyridine, NNK = N-methyl-N-(4-oxo4-pyridin-3-ylbutyl)nitrous amide,
NAT = 3-(1-nitroso-3,6-dihydro-2H-pyridin-2-yl)pyridine, NAB = 3-(1-nitrosopiperidin-2-yl)pyridine

© 4 FAE g A dAA : 21 5

w8 HAx HIE | SN YITE 2N
A& &85 147H 1574
& ARz 388 mg/L 1,728 mg/L

- A giAe AREAE 2 AA AR 2152 E, 1-methylpyrrolidine,
3—methylpyridine, 3-ethylpyridine, 2,4,6-trimethylpyridine, 5-ethyl-2-methylpyridine,
n-benzylidenemrethylamine, NN-dinethylaniling, 2-dimethylaminopyridine, 3-butylpyridine,
1-methyl-2—pyrrolidinone, 2,3—-dihydro—1-methyl-1H-indole, 1-ethyl-2-pyrrolidinone,




n-vinylpyrroli- done, 2-bromo-5-methylpyridine, 1-piperidinecarboxaldehyde, methyl
nicotinate, ethylnicotinate, 1-phenylethanol, 3,4-dihydro—1(2H)- naphthalenone,
benzamide, n-methyl nicotinamide®] 5% 2ol
- FAAFAES UEE FA4 AANA AMREHE ARSI E FAECIH,
A A= Bl AEo] UR'ES AP AAHANA AdEHE =428 97
- 24 A3, 4 YUE" dgy A FAHE 2 A dAA & REHES
Ax YId 9 oy <F 454 F& o, ¥4 U=IH
AbEEE 9BV O B, F4bEo] ¢ ol A4 iR dAdd
-FE F, dx Uzd o diF dA4 U=z"E d9elA EUS CMR
A& 4Q] NN-dimethyl aniline XH7%-2 %1 49, 1-methyl-2-pyrrolidinone
RS Wit 628 =4 AF, l-ethyl-2-pyrrolidinoned] Z-¢, % UZH
oA mAZHAUSY, I U ddoAe B 048mg/L H=H

« Olxl| 42 2 stHol| Relst AES o|xl= 3ter 222, ghebM(Carcinogenic) - =918
0|A(Mutagenic) - 44 Al =M (Reprotoxic) =& = L=
O 718 : 247) &
T3 HAE L IE ANM gd L3 El 2ok
A& &85 1474 1674
&5 NFREF 1,538mg/L 2,094mg/L

- ZAF e #7188 2159 =, ethanol, methanol, ACN, isopropanol,
methylene chloride, MTBE, hexane, chloroform, tetrahydrofuran, benzene,
1-butanol, toluene, ethylbenzene, m,p-Xylene, styrene, o-Xylene,
1,3 5-trimethylbenzene, 1,2,3-trimethylbenzene, 1-octanol, ethylacetate,
demethylformamide, dibenzylamine, formic acid, acetic acid®] Z+F= 2ol

- 7718 UE"EY dA4H AA FAHCAA o= AREEHT, dx 4"
4 ir] A4 Uz" Ao =3E fEA e € IRF o B2
2oz YEhd

B4 A, @4 U=" A9 f718v & ARge] Az Yz:e A9

ol &

el of 148 =4 A= ols, ¥4 UIEE A=-AA AAH 7718

2 = BAs. FAYATLE BF 2B
FEAQ o DulF(ethylbenzene)? &3} € & (methylene  chloride)




T4 d=z"E  ddeld  FFel ©  =:A  dEhd 540 w2
H &h&(methanol) > 4 UIE oA Ax Yz® A ofu] oF 1.2
EdE. A f718d ZEAOMEAS dx UId A ﬂ%ﬂl G4
U Aol 288 FA  H=E(260mg/L < 730mg/L)= i
=452 AR % 257 ASHE VHAER Fo He

@ ZEHIE : 9 &5
7 A= YIAE HH g HIE A
d4& g5 & 374 374
z MR 2.6mg/L 28.6mg/L

A e ZEYOlE 9F S =, dimethylphthalate, diethylphthalate,
dipropylphthalate, dibutylphthalate, dipentylphthalate, butylbenzylphthalate,
di(2-ethylhexyl)adipate, di(2-ethylhexyl)phthalate, dl(n-octyl)phthalate/] e g1l
ZgeolEx ZEtag Az A ANAR AMEEY, o] T DEHP: 294
B2 9 A5 =2E . Uz"E Ao =AY A5, Yz Xﬂ;"éxﬂ
WM 74F Zek2E &7 =T2HEH L9HY AFse A

4 23, 4 UEdE dde zEoE F IFHol dx UAE %"“
Bl of 118 =41 A< ols, 84 U=EZE Ax-AA o] A=

A AARRT ZeEolE 2 Aol &7 WEY

5 5, FALATE l"&:TEr ZBTT_L TdeEd 9o $HsE=EE

DEHP(di(2-ethylhexyl) phthalate) g Y

B oF 244 =4 Jebd

r[r
>~

0 T &4

- Az UId" Y T FIAER 69FY F IFFS vmstd oy
O Ze 9% UEE oAM= F 4578 FEolA 12,509mg/L (2
g5 g T4 FE) AE, FHAYUIE dHdME F 4l FEA
23,902 mg/L (4 F=E Hd It v5) AEH

- A28 UEE 99 S5 IARC AA #EdEH 9 EU CMR AAEH]
HE w55 vlustd ts 329 2. IARC 17 242 $4 U=d
AdAoll A 27) &FF, F 217 mg/L HAEHJL, AZUIE LA A 37H
&5, & 247 mg/L HEFHo A

. o] Z Yxd 490 114 Wi =
IARC 2B HEAL A4 UZE dHolA 37] 35, F 830.5 mg/L 74%,




HM = Foll=2 5FH
I OO m Alkaloid W TSMA
H Byproduct H Solvent
m Phthalate
20000
o
S
[y}
£ 15000
w
o
o
L
10000
SO0D
0
S shad
- AxU3" ddeAM = 37 FdE, F 8178 mg/L HEFH FAH U=H
Yo A o =A YERE. IARC HIER IFHF FFe FAAYUEZH
Hdo] 8522 mg/L, AxYAE YUHo] 8425 mg/LoE, FAYZH
dAANA o =4 YERG
- IARC A ZFEAL oy, EU CMR 559 e falede A4
Uzel oA 57 &5, F 7951 mg/L AZE, 9= YIE dAofA 57
&, F 741 mg/L AEH, 48 UZH AHA 108 ol =5
Toxicity Conc (mg/L)
No Compound CAS No IARC CMR Az 34
1 Benzene 71-43-2 1 C1A;M1B 24.6+3.9 21.7+34
2 NNN 80508-23-2 1 0.03+0.04 0
3 NNK 64091-91-4 1 0.03+£0.03 0.04+£0.03
4 Methylene chloride 75-09-2 2B C(2) 813+85 822+03
5 Ethylbenzene 100-41-4 2B 2.42+1.88 2.75+0.80
6 Di(2-ethylhexyl) phthalate 117-81-7 2B Rp(1B);Rf(2) 2.42+0.54 5.72+1.07
7 Toluene 108-83-3 R2 53.7+5.1 50.4£1.4
8 Tetrahydrofuran 109-99-9 C(2) 0.13+0.29 0
9 Hexane 110-54-3 R1(2) 8.11+8.45 551+3.72
10 N,N-Dimethylaniline 121-69-7 C2 0.17£0.11 0.68+1.52
11 1-Methyl-2-pyrrolidinone 872-50-4 Ro(1B) 12+9 7381110
12 1-Ethyl-2-pyrrolidinone 2687-91-4 Ro(1B) 0 0.48+0.89




5. 47 A8
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24 (Non-target analysis)
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