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ZSUAA B4 48412 o4 ) 109744 Ngetol Keke & AFgC) (2 BAY A
Apguft Zler RAule] 9 2y geje udstn 24 AW hgotel Ags g %
AR AL 715 )

(4) =4

Ch 24 Bl oESe 18 ZYsH 2

() EA AL 9522 13 WolSolt A7

(ch =4 £7): ¥52E WolSolt 23t 17

(eh 24 m2n: 022 279 A 539 42 AU P42 Uepd Tgn

2) A

(1) 8152 mRAA]: 1SO 20778, ISO 5501-1 ¢ ISO 5501-2 52 wHEA|Z 4 9t o] HSE =
A

(2) AAgE ) AAEE NEEe FYT 4 JES UZY §olol} A 1Y S8 s
AR
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'_'Z(HJ

8mi

BoE B
[iZa R 2 2 )

7]:

Bk ¥al
207178)
m]: (55.04£0.6) mLE {X[sljof &t

7k (2.00£0.02)% 9t mAG|of gt}

ArFu(Lerd) = (ISO 5501-1)
2o (55.0+0.6
7t (2.00£0.02)% %

(30.0£0.5)% ot} 18] A 5] o
zamy: 0.8%9 1.2% AolollA] A|tigtg 71xof 5id,
HZgo] ¢l & 2o (bell shape)S S-Alslof &tk
ol-&sto] WEE 23 LAsfof gt

) mLE gAlslof gk

oF mAlS| ok

ofct 18] ZAlsfof

22 Aolol AL sHof st
e

gt

she}.

et

zzujole] 571 0 244 H9llA

(3) 71e} 49 HAIul(stolBe]edy) 27 (ISO 5501-2)
O =3} Fo: (55.0£0.6) mLE FAIsHoF gt
@ =7A AIZE (3.0+£0.1)% =9t EX%HOF 3
® 23 #7]: (30.0+0.5)% ojct 13] 27 EJEF-
@ nA mantel: AARZFE @oKrectangular shape)g -S-A|slof 3tct.
® %9 Hol& 5& 0]-9-0}01 TEE 3 mAsHof St
¥ ZANGH] 7= viEe ZA A 9N 3R ZEHE ARgSlof st AlEE ©E7] AR oL
ArQfol] ghZo] mAJFHCE
213 A Koy
2w . _ HHE AAEH ; _
bl 7|El(3to| B2] E])
a7 A EF37]#(1SO) A #E317] H(1S0)
- 20778 5501-1 5501-2
2 (22+1) °C (22£1) °C (22+1) °C
55 (60+3) % (60£3) % (60+3) %
B 48A17F ~ 109 48A17F ~ 10Y
3} u 48A17F ~ 10U TE AEE 23 TS Ts AEE B 7ls.
= 7hE AdEE 2 ARE AR N S AME A e
ANIPIR] ALE 7Fs- INIVIIR] ALK 7Fs-
o] 55 m 55 mL 55 mL
b 7] 30 33 30 & 30 &
= AR 2% 2 = 3 %
nL2oy 23 33 A2
e Ao 100% 100% 100%
ARG A ©E7] AR A YT
- i obxl £Al od A

B ALg R0l
Aol ol T

- 15 -

3. 8¢ 3 Add g wiEge T FAdE AEN

3-1-1 Y=8a A1)
ZR|EFS7)H(1S0)] £A7]F 22253 £+ WHO TobLabNet SOP10-2 whach.

£ AgEe ¥Y % 4UY WAL 9EE 5 U icotine) AP £ A APYoR
i3 TUPAE olgalo] MBEE RAUY & slrIzolETe|n/ gl 2etUENIE ol Bl
UzEg gyt

2. ulgt AR
2.1 7]

2.1.1 &2 ZAAK|

2.1.2 7t1A~3 2utE 2 u /820|257 & 7| (GC/FID)
2.1.3 248 *-g(Analytical balance)

2.1.4 %1&}7](Shaker)

P~
to
ot

250 mL)
50 mL, 100 mL, 2 L)

B oz

N
N
N
Jo ok HT my¥
N
ox wf o

!

2.2.5 PTFE %A ]- ] "JE'](Syrmge fllter) 0.45 pm ©]3}, HZ2 xjAo] g7|&u] AL TE
2.2.6 2. CP WAX-51 capillary column (0.2~0.53 mm ID, 1 ym) F& 0]} =535t 7

=% (-)-4UZ®((-)-Nicotine)
SHAl: CioHuaN,, 3F8FAl2E: 162.2, CAS No.: 54-11-5
3.1.2 YHEEEE4: n-FEHAQ(n-heptadecane)

S}ETAlL CyyHge, 3FHAIRE: 240.5, CAS No.: 629-78-7

3.2 dRtAloF

3.2.1 ofo]A = 22 ([sopropanol, IPA), 8 &t=F 2t 1.0 mg/mL
4. AEA
4.1 &8 =
4.1.1 YR EEEN(40 mg/mL): n-FEHHAIQN 10 g FAIE 9431 0.01 g7hA] Aol 250 mL
A BuZetAdo] Y ofolAn2HE R wg/hA At
- ’|6 -



4.1.2 32&80(0.40 mg/mL): YR EFEN 20 mLE 2 L RojZetAdo] Ei ofojAn2m e

4.1.3 BEYH(10 mg/mL): Y=
=

4.

271x] &j-ect.
© 1000 mg © PAAE gas| Yol 100 mL HalEetado] Pa
Sule i AeT
5.

j'<_
1.4 &8 g&dd AXM=K5.0, 2.5, 1.0, 0.50, 0.10 mL)E ZtzH 50 mL Hu]ZetA o]
93 25802 w37 Aect

4.2 A|F8A A

421 QY SWEIS Boio] 21 W1EE TP AR
S

4.2.2 Ki]'E] DPHHE ;\].33],0:‘ 751‘"5_" Eﬁ
4.2.3 H|5 % ZAXNX]ZHE SAdom

20 mL, 92 mm §2]d-52E= 50 mL)E 100 mL E&= 25
g FE30.

4.2.4 PTFE AHX] D2 outsto] Alggaloz it

24 9 A

SRSELE-ERE!

5.1.1 7IAZ20lE Qoo /220|281 A%7] BA
HANRS BERY, APENL offo] x7oR AP WER e WHoz FARS
st

2. 717184 24(00)

Nl 7| JtrdentE 1en/2 2ol eeta 27 (GC/FID)
. = . CP WAX-51 capillary column (0.2~0.53 mm ID, 1 um)
= S EE ol 55§ A
s ¥t A dE
e QA e 250 °C
e X Q w Tt split(20:1)
e X A4 2.0 pL
- 9 & 25 cm/s
Rate Temperature Hold time
e A 9 o (*C/min) (°C) (min)
== 160 4.5
30 200 1.5
- 4 F 7 250 °C

_‘|7_

5.1.2. BFE0o I R0IEIH

pA] ls 177 - n-Heptadecane

80 “
}6.205- Nicotine

5.1.3 Al@gox AEH mF(peak)’t BEEFEZHY 22 0| E5AIIHRetention time)S ZHA] o
AY FFetAl(limit of quantitation, LOQ) 0]l &= "EH&"2 sta, A ol

o] M3g e 5.2 FFAFe LA

5.2.1 AM: FHAE 5.1 o4 2L APEAY MAUHo 2R oyH: AEFS Eashe
4 37 ol b 02 EEUNS sl APHS YA
522 A 42 9 APEAL ASUCL BAF S, AFEAS 34slo] A8t

5.3 A
AN 24 ol gstel The AN wet AIFE F Y FE 5= pAT
5.3.1 ZFapd 22

Uz =]
Bl

o A

FU ol

24 & o
= RN

!
cl Y

AlPEd F Yad
5 %(mg/mL)

gl 7iY] 5x(cig)

_‘|8_



3—2 E}Z(NFDPM) 4.1.4 TZF GO 13} BELN AMK0.1, 0.5, 1.0, 2.0, 2.5 mL)S zI7Z+ 10 mL HujZatA 30
21 F58UIR E37A Aech

o od -
_ - Al QoHo] =X
B2 Adwe 43 o 428 AAGu] wjE2 % EF2(NFDPM, Nicotine-free dry particulate 432];2 _':jomﬂ ) o ,
= = _ - . — - _ BH & = =3 3l © S
matter) Al@ZA 30 A% APHO R UES BAPAE ol ste] MEEL AT F tA3 A “SOM Tl [ Ee s § Teed
20lE Tl n/AHEE A S ol8stol BAF 28I URW kS ola) B2 gt Pt 422 Aol 89 22 Axbe 7@ QA 105 CAlA 1 ARE ol AR & HAAlE

of watstol 288 AT F ALY,

2 AUt Ale 423 2R RS A SN SLES Eoo] 21 AZ 0.1 mertx ST oS I
2.1 A AR O] AR
2.1.1 W& =2 AR 4.2.4 23" GuilE Aot AASH xR0 miet viEEE ZASC
2.1.2 7tA3.20bE Jo)2/9 M & 5 75 7](GC/TCD) 4.2.5 2ol B HA. RRAMREHES LY 20 08 0.1 meZA] BT
2.1.3 248 52 (Analytical balance) 4.2.6 24oA Sl dqdEE Y 2etaFo) et
2.1.4 =21}t x]2]7](Sonicator) 4.2.7 &80(44 mm {28888+ 20 mL, 92 mme! FHFEEHE 50 mL)E AFEetA
2.1.5 7122 E(Dry oven) ol F 20 2 AY FE3UH
2.1.6 %IEr7|(Shaker) 4.2.8 PTFE AYA] e oflslo] AP goqo s}
429 ¥ SAMOTE 2% 54 28 34 A S 9EEl a%0] 2Be gty vl U
22 AEA ADE 2o W eldemEo] £2g A4slol gt ety vl gelHSWHE A AAe] £
2.2.1 BA]A o] €l (desiccator) o e} FAdstA FESH H Aot
2.2.2 Bm=atA3(10 mL, 1 L)
2.2.3 A7 Ea}A3(100 mL £ 250 ml) 5 2 %A
2.2.4 el dRHE((XE 44 mm E& 92 mm) 5.1 22 HAAE
2.2.5 PTFE A& X] TE(Syringe filter): 0.45 pm o5}, HZ2 xjAeo] S7|8u) &AL TLE 5.1.1 7|4 Z20lEQejn /AR A%7] BA
2.2.6 Z3: Poraplot Q(10 m X 0.53 mm ID, 20 ym) £+ o]¢} E53t 7 BANTE BEEN, AFEAS offe] ArloR AT B ZE PYoR FAFS ditt
3. EFESE Y LYY B 2. 71184 24(E)
3.1 Bx2x e 71 71 ¥ prIRutEndm/IdAs=dE7] (GC/TCD)
3.1.1 BEE4: 225 - 7 2 Poraplot Q10 m X 0.53 mm ID, 20 ym) £= o]} =55t A
slsHAl: H,0, 318HA12F: 18.0, CAS No.: 7732-18-5 s WA dAF
3.1.2 YR EF24: oek&(Ethanol) 99 % ol4t e 2 AR E 250°C
s}slAl: C,H;OH, aFstAlak: 46.1, CAS No.: 64-17-5 c FY e split 200)
e & 4 ¥ 10yl
3.2 QubAer Lo smi/mhn
3.2.1 ofo]AZ 2 w-&(Isopropanol, IPA), £ &2k 2|0 1.0 mg/mL . 73 %L 7] 250 °C eehermal
4. A
4.1 BE LM =A| 5.1.2 E&golo] 3 2utE T4
4.1.1 2Z80)(3.156 mg/mL): OEFS 4 mLE 1 Lo] HujZajATo] 93 ofo] AL 2SR w2 maml
7R Ak o] gole BRI U BEGAXEGUI) Fulg " W“
olel ArgHICH ] ‘l
4.1.2 BFHAA(100 mg/mL): &% BEFEA 1 g2 10 mL Roj3efAdo] Yy 2F8UE w5 ]
77 At ] L\
4.1.3 17} EE89(10 mg/mL): 2FHEY 1 mLE 10 mL HojZefAdo] Yy 2F8UE &5 ° ; ;

A ALt

-19 - -0 -



3—3 dAatsbera
5.1.3 AldgAoN e nd(peak)’t BESAN £2 HFFA U (Retention time)g ZHA] &
Ay FFEA(limit of quantitation, LOQ) UIRHYl A "B E"2 ofiL, FZIH o]t _
e 3-3-1 QksErA (A1)
—= o — i o o a= = “ .
2R B &3] (1S0)9] £747]& 22947 == WHO TobLabNet SOP10& w2t}
5.2 22 FYAY
52.1 AFM: FHAIY 5.1 o de APLH HIAUNo2VE oys AEYS Tetshe 3—3-2 dAiksteA(A12H)
44/\ 3 7H O]APJ ‘l':E ﬁgi E?f‘?_%]% 6}\46]’04 ﬁ%ﬁ% Q}gi}q 1 ;\];\:ﬂ»\ﬂio OF
. ood =
o Alf?ﬁi R Am&i;fw B AEESE Ad s B oAgue 93 2 AUY WA RS 5 WS AFAA 2L A% AFYoR vjEE
52.3 AlYEG: AIFENRES 5.1 o v MU 2GRS olgelol HIEES BT T YAlsjRtro) ALY P
5.3 A4t 2. Aot A&
YAl 242 g3l kg AAlel wet A@EY F Y B SE2 Talch 2.1 &by
o
H2EA] AA] _
5.3.1 ZAA 54 ) 2.1.1 &5 2R
y =ax+ b (R">0.99)
x = NP8 5 ULEZEZE 5= (] 22 s 3. EFSW U QubAle
y = A88Y 5 ULEZE2E 03 98 gu] 22 Ay 31 pEea
5.3.2 AAH 3.1.1 2F84: & CO 7t~
ELZ(NFDPM)O] @32 SUAPFEON U 22 432 WA st St8HAl: CO, 8F8MAlaF: 28.0, CAS No.: 630-08-0
AP 5 LR 4 AP
o slap ( ST T - 2 T ) x 2280 £ui(mL) 4.1 NDIR £47]9} 24
Fa S
Tm“é/c“}g? (mg/mL) (mg/mL) 4.1.1 NDIR £47]et @A x8|Ate] AAIAo] Thal 71715 7HEAIZ1 GAIAIZD oS 3715 o]
HHIES B 29 ooz grx
I golol 71718 RSP ot w3E Jow wE
412 v]3] BYE F714 =Y 87100 5 % LateHEra E% =Y J1AS AL ve Oe §
Gt bAoA ALk 8710] YA S0 Seot GRS A9l L& U st Yol
of gt} AlAEle] A2 A5 WZES Aol 1@ 8719 712g £ o2 FYsty
EQxpApE A 24 £ HUiEs d9(me) - 24 A HiEE A (me) 24719 grzjo] PP o]RE=T 5410 & I JAACEL A ol Aol wf 2]
(me/cig) ol 7Re] 2(cig) S SRV RS e VIS BRIt 71719 £32 Wxol BE 7lao] AR
ol YxIAIZICE
+ TPM(total particulate matter)}e A EF817] 2(1S0)e] £7471F 20779 &2 413 Holx % 7} o]y b2 BFE EY shAc] thshAl 53.2 o] PAIE WAS v=aich grop
WAt 7|oizE Atolo] QAtslEra & &o|7} 0.2 %ETH 2 A 7]7]9) AL CfAl
A2stof et
(mE*/Eci o i(i‘*/*c*f)‘e‘ ; L‘(ijcj* - /Cﬁ 414 BF 712% olgsto] Aol AxAo| I W s171S M@ At AgHe Axd
e/cie e/cie B/els Bres 5529 WSl GoIH UL Lehholor sk
4.2 motgl Ul A1gstol M TP ue} vjETe TR
43 7 AAEEE dolF F 5 45 W P49 2RY F29 2 J1SA
5 24 8l Akt
5.1 YBErL BA
5.1.1 8l24d Held E47](NDIR)
24719 ZYgAe oAl Mgtk F9lo) Y £w $UsH £ 2ol st
SO ALGE AT SYT JtA 9402 FUINS BAVIS S0 FUdc BTN
- 21 - - 22 -



WA 718 e (1,3- 5B <l & 57H)

o

£9] 5E(C)2 At 3—4
k 7

3—4-1 324 F7IsHERF(ALTYE)
o FALEL|FISO) 57871F 239238 wpEch
Yo Quroz thg Al wet Ak

e 3—4-2 3A F7)shgr=F(A2H)
v = CX VX NXpX T 1. A|3lapio] gof
"SI0 Xt L) 2 AgEe 39 9 wuR AN NEE F AUH /INTERY NUAA 2L A
guice vigs ZAFAE ol&std wiEEs AT & VAT RUEIYL/AIFEAVE ol &
Ve © G 78] F Labeteao] P4 £uj(ml) sto] slury 97|slerego] shkg ettt
C o EYE AMeRA] Bl J|F URS(AL1 5F )
Voo mF Hiaj(ml) 2. A9} A=
N : AR Aol 2R S4(3RY 1Y) 2.1 ]
p &Y L (kPa) 2.1.1 WEg 2AAA
po ¢ BE 7] L(kPa) 2.1.2 7FA3 20bE 22 2 /A3FEA 7] (GC/MS)
S TXlst o] 4 2.1.3 248 %-2(Analytical balance)
To @ 29 43 25(K)
t 3y 2E(0) 22 4PN 49 E

2.2.1 Egtojoto]A(Dry ice)

2.2.2 Bu]Z2}A3(10 mL, 25 mL, 100 mL)

2.2.3 PTFE A™X] DE|(Syringe filter): 0.45 ym oJs}, BlZEg x| {780 -8 TE

2.2.4 70 mL {2] UHA (Impinger)

2.2.5 JHA AZ FE(Tubing)

2.2.6 2% 7|(Thermometer)

2.2.7 733 DB-624 capillary column(60 m X 0.2~0.32 mm ID, 1.4 pm) ¥ o]9} =53t 7]

my, - GEl i8] F dArErEA0] Pd A7 mg) 2 mrex
_ L RBEE
Myo  QASHERA9] & AR (g/mol) =%

Vi, ol 7IA9 & Fo

a2
ne
=
>
15

F

~

3

o,
> 1
Pa}

: 1,3-%Erd]dl(1,3-Butadiene)

: CqHe, SFsHAIEF: 54,1, CAS No.: 106-99-0
: o]~ (Isoprene)

: CsHg, 3}stAlaF: 68.1, CAS No.: 78-79-5
: o3 ™ 21}o] E(Acrylonitrile)

: CgH3N, ststalgk: 53,1, CAS No.: 107-13-1
. WAl(Benzene)

: CgHg, 3}stAl2F: 78.1, CAS No.: 71-43-2
: E29(Toluene)

sHg, 3}stAlak: 92.1, CAS No.: 108-88-3
: ¥I&-Dg (Benzene-Dg)

6
© CeDs, 3FeTAIRF: 84.2, CAS No.: 1076-43-3

o8

fo

-]
o fPop

SRS AT M(28 g/mol)St V,,(22.4 L/mol)o] 19] AlAte] AT 15

w
w
o B
o M jor M
> Mo > omoo > omo o
s} iPa)

fol,

w
S
-]
o M
Pa}

o
Pa}

o M

Q

I
B> Mo
EN

Ho

w2

w
>
B Lo

1%
it
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3.2.1 ofo] A 2 @& (Isopropanol, IPA)
3.2.2 teh-2(Methanol)

411 YR EFEY(100 mg/mL): 10 mL RuZetAFo] WAI-Dg 1 g2 Y1 HEHe2 £37HA
A2t
412 YR BFEY(4 mg/mL): 100 mL HujZetATo] WYEEFAN 4 mLE Y1 HEE=E 2
7R R
4.1.3 BFYN(10 mg/mL): 10 mL FmZatA o] 1,

ol w

-HElC]Qll, o]Amal, ofFYRLto]EY WA,
I ek

24 o 0.1 g2 77 Y1 NREe £ Aot
414 12 BEQO) 25 mL BmSetado] 7 BEUY YPBS A2 91 vgee 2

A2t
415 BELO 10 mL LHZetado] 1x BERNS YHY P, YREERN(4.1.2) 100 yLE
i

212 Aok B olghe e w3vba Al

-

4.2 NF&AY =A
4.2.1 YUl HEE 20 mLg F7I5E § Egfojoto]A/ofo|am g HX|o] JUAE 2T
(@3t 70 °C ols}).
4.2.2 WiEe ZAGAY RAERTE 2
4.2.3 motg QHlE ARgStol A YR Tt wiEES mRICH
4.2.4 mRo] Bt 5 YHLEZEQH(4.1.
E

1 gy R71SEEE HHAY
5.1.1 7|M 3200 D) /RN 7] £
WIARS BEGO, AREUL of2fle] A0 AP Wee 2o Yo INPS

Z

o
&

1. 7171284 =23(00)

71 71 9 7N 22 0pE T2 /AR A7) (GC/MS)
DB-624 capillary column (60 m X 0.2~0.32 mm ID, 1.4 pm)

b
N
o
rfo
£2
)

e 3ol 3740l
1,3-2eo 54 53
ol Amal 67 68
oladzUo|EY 52 53
Al 78 77
E20 91 92
170 - Dy 84 83
i
i
] . |

52 34 S92 R 4
5.2.1 AFM: JAHAE 5

o

24370
5.2.2 A|g8: 4.2 o] A
5.2.3 A|@AZ: A|@&AS 5.1 o] we} BAgT

5.1.3 A|F &N HEH mI(peak)’t BFESAL 22 HEFAIHRetention time),
oy Figole M3 9 3% A

ZF5HA|(limit of quantitation, LOQ) 0O

, o
A5 ool mMag fgow 52 FFARS Al

AaFo|

o %
19kl 4

. A 2 ;
© b olgt £S5 A

- gt a  Ag

e QY e 150 °C

e X Q4 W T split(30:1)

e 32 3.0 pL

. 9 & 1.5 mL/min
Rate Temperature Hold time

- (*C/min) (;(é) (mGin)
20 °C 225 6

» o] &gl 240°C

e AA 2T 240 °C

(ng/cig)

5.3 At
Aepe] 241g ol gatol the A nE AlRE F oY Ao HEE Pact
5.3.1 24 24
=ax+ b (R*20.99)
- R85 7 UREEEY BE Oy A 424 f718UE SE
- AEel § 7 UpneEd U3 WA ol AT fed gl axy
5.32 A
31 Q00 = 3
s #ey B BASE S /L) FE 80 wumL)

gl 7iY] 2(cig)

_25_
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—

3-5 T3 3¢ fristdER(ed, Asd, 2E)

o

3-5-1 F3F A /71 FE=F AR
Uttt B 7% (Health Canada)9] £%7|& T-1128 o2}

B ogde 93 2 ¥AY AAd) BEE 5 37 99y S/l ERY A
3 Ao 222 TAY 3 7kx

2. 7gulet Mg
2.1 A]
2.1.1 viEE ZPRXR|
2.1.2 7}A3 20t 2 /A8 7)(GC/MS)
2.1.3 248 *-g(Analytical balance)
2.1.4 X1&7](Shaker)

2.2 AFA Anz
2.2.1 £2}oloto]A(Dry ice)
2.2.2 BoE2tA3(10 mL, 25 mL, 50 mL, 100 mL)
2.2.3 ”7*‘*11}’\3(125 mL, 238 8 ®£L= o|et GAFSH 71 m3h)
2.2.4 So]=Z2tA 3 (Dewar flask) £+ o]et =S=st A
2.2.5 WEAI*D*%”EJ E(X]Z 44 mm F= 92 mm)
2.2.6 PTFE A™X] =E(Syringe filter): 0.45 ym ©]3}
2.2.7 70 mL &2] dHA(Impinger)
2.2.8 dHA A7A EY(Tubing=Tygon tube)
2.2.9 2= 7|(Thermometer)

rO

2.2.10 23 DB-624 capillary column (60 m X 0.2~0.32 mm ID, 1.4 um) %

2 X 2 u -
1 2EEd
3.1.1 2224 12]d(Pyridine)

ststAll CsH:N, ststAleF: 79.1, CAS No.: 110-86-1
3.1.2 22274 H=H(Quinoline)

g}stAl: CoHyN, sFshAled: 129.2, CAS No.: 91-22-5
3.1.3 22274 AE](Styrene)

ststAll CgHg, SFsHAlEF: 104.2, CAS No.: 100-42-5
3.1.4 YEB&E4: Ds-1o2]d(Ds-Pyridine)

ghshAl CsDsN, shstalak: 84.1, CAS No.: 7291-22-7

3.1.5 YR EZFEA: D;-H=H(Ds-Quinoline)
ststAll CoDoN, shstAlaf: 136.2, CAS No.: 34071-94-8

_27_

3.2 QukAler

3.2.1 ofo]la 2 W& (Isopropanol, IPA)
3.2.2 tgr&(Methanol)

N
=
iC)
0
]

4.1.2 A= BFYU(1 mg/mL): 100 mL HojZetado] HsA

Ps|

o
4.1 ji—fr o o]
4.1 B89

=

PPt

=

Z91(10 mg/mL): 10 mL PujZetAado] mjjd

oF o

o 2

Aol Pn vEge w3MA AL 3 B ETAC
oF 10 o
- =2

Aol Yi ngtE 2 w37 AT
AEE BEAN(10 mg/mL): 10 mL FojZetA o] AR oF 100 mgE FEs| FAE
Aol Y1 oeE g w37 A2
1A} £&800: 50 mL BojZatado] b 2FEFWS 100 plA B HghEe wa7hk] ARk
majd: 20 pg/mL, #H&™: 2 ug/mL, AEF: 20 pg/mL)
Ds-mj2]d UHEZL(10 mg/mL): 10 mL mEefA30] De-m2jd oF 100 mgS %
SAE Aol B tEeR FIVA] Al
Dr-#A=d WEEELN(1 mg/mL): 25 mL M—E}"qoﬂ Dr-#=d 25 mgE FEs| AE
o et 2 E37HA Aot
YREF8o: 100 mL BujZetazo)] 7} EEANS 2 mLA 23 HEHEE IV
Aot YEEEGNHo] g ﬂE A 78g 7H 25 mL vfo]do] @i
gst 20 *Coll &|7gstct. Da-ulEJ‘:li 200 pg/mL, D7-H&’: 20 pg/mlL)
EFEEW AaK2, 1. 05, 0.25 0.1 mL)& 27} 10 mL $ojZatsdo] du
F89 100 uLE 2424 A7igt & oehE2 w27H A
o] &g 2f#lste] GC& ufoldol F7 AR wizbA] Fst 20 “Col Agste EHEE
T

i\v‘

‘m :rn oluﬁ

4.2 AlF8o] 1A

QuA kg 20 mL & H7HE & Eefolojolx/oto AL e uhxlo] AWAE T
cHGat 70 °C olah).
e ZAPA) S eRE Suio] S0 AWAE A2 AR

xoid Gulg ALgstol NP ARG wef ujETS BYIIH

a2 BYAE 1Eolol MEEE BYY FYNQWAS AABAAIR UL Uy
BE§9 400 yLE Fopado] FUFh

YAEeaaz A WA QEAY 8BS $7 ¥ 5 WA YBAS YgEe A WA o
RS PP O YzhEetaa §ch

EelA3 91 30 ¥ 5% AYle BeAIE AY £5% 5 4 mlE AU ez
ofstel A@ERoz St

Ak

3|ury 0 7|5leHe

T
i)
A
N
i
>
o
=
£+
my
rlo
o
of
i
of
x
oot
o
2
i)
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5.1.2 & {00l 3 20tE Tl

(i)

|

7

zr
I

S

® 3. 717]

I Zz0tE 22 /AFEAM 7] (GC/MS)

71 93

71

™
ol
ulo

1o

ol¢}

DB-624 capillary column (0.2~0.32 mm [.d. X 60 m)

T

2]
=]

W

o

el

|

o)

op

220 °C

split(5:1)

=S

™
50

K-

Hold time
(min)
2

Temperature

Rate
(°C/min)

1.0 mL/min

=

C
40
240

o}
e

W

20

250 °C

o 5 o ¢

ggole

(Retention time),

A &FSHA(limit of quantitation, LOQ) 0]

1

gre

A,

ok
s

250 °C

A=)

<]
<

pal

42 o NBEAL A18E

OH:

l

2
[e]

o
a

5

5.2.3 Al¥z7:

5.2.2 A
5.3 Akt

84
136
79
129
104

Ds-mj2]d
m2d

# 4. o2 ()

=

?_

L

ST

2ol

J
be}

X

Rk

=
5

Antalo] et A8 g

stol og

Q.
o

o 442 of

!

N\

ECE N

HA=d,

gl 7Hy] $(cig)

L o] mj2id,
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y = ax + b (R*>0.99)

5.3.2 AA
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3-6 TEEHFT(UA, F, 7h=w, A%, va, Adw)

3-6-1 TF&5FAH)
hyct B8 (Health Canada)?] £A7|%& T-1092 &t}

2 oAgEe 33 2 AP AAY NEE 5 3I4R9 NG 292 AT AgHe=
52 TPAE olgolol MERS EHY § AEAYBAA0/AFRA/IE olgsiel 54
Q =)

2. Aot Az
2.1 ZH]
2.1.1 HiEE ZAA
2.1.2 =AY EtA0/AZFEAM7]|(ICP/MS)
2.1.3 248 %-2(Analytical balance)
2.1.4 o] Z 2ol A]AHEl(Microwave digestion system)

2.2.1 nfo] A 29oj ¥ F5f|-87](vessel, o]s} H]Al)

2.2.2 Bo]=Z2}A3(10 mL, 100 mL, 1 L)

2.2.3 70 mL 2] AHA|(Impinger)

2.2.4 1/4R17] o 2B 2 55 Eolx FY(Tygon tube) £ oJ°} 553 A

2.2.5 1/4%17] ¥xI(Nalgene) AYE] £ o]e} &5 A

2.2.6 Blm2 oot g2l BjUBc

2.2.7 125 mLo] 1Y & Z2|o&(HDPE) AAL7]

2.2.8 XA AY7](High voltage generator)

2.2.9 §AHE AMZo] AdZAH A7) ZA U (Electrostatic precipitation tube, EP tube)

Ayralop

-

for

24 Y7 (Nickel)
TALL Ni, ¥R 58.7, CAS No.: 7440-02-0
274 g(Lead)

VS
=

1: Pb, ¥AFgF: 207.2, CAS No.: 7439-92-1
=

VS

o Mo ¥e

w
N
o

w

w

-]
o

Al: 7= B(Cadmium)

FAlL Cd, @AM 112.4, CAS No.: 7440-43-9

=74 2 (Chromium)

TAlL Cr, 9AteF: 52.0, CAS No.: 7440-47-3
274 ] 4 (Arsenic)

Al As, YA 74.9, CAS No.: 7440-38-2

w
s
o

Al
=1
=1
=1

A
A
A
Al:
A

I
o Mo MY :1%" Moo Mg

o
A2

_3"_

3.2.1 Al
3.22 %
3.2.3 &
3.2.4 o
324 =5

4. A

4.1 Ag715 AR 2E R 7179t HA2L2 Zato] IF
S 3

=7 A2 5 (Selenium)

Al Se, ¥R 79.0, CAS No.: 7782-49-2
274 £2(Mercury)

StAl: Hg, ¥AFF: 200.6, CAS No.: 7439-97-6

BAHHCI)
ZAAHHNOs)
Ultrapure water)
Methanol)

PN

(
(

A
T
2
=
R
o

olxIA] @A s s AR A

2
=

10% 2oz A

42 BELNO] %A

42.1 BIEFEA(10 % AAv/v): 1 L $mEtado] £a4 o 500 mLE 9 & Ag A
ul

100 mLE 93 Fe42 w370 At 39 sest
ng/mL7} El=% & BEFZ7(1000 pg/mL) & 200 pL F7}sto]

A AolEh

4.2.2 BEANE 4, AE 100 pg/mL): 10 mL BujZefA3o] vjaet Aoy &34 1 mL

2 21 sggoloR $37ial Ao

4.2.3 BEEY: 100 mL RmEetao] ¢ YA, 7tEE, £ BESH 100 ul, 1F BEEY
25 L, BFEAN 100 uLE 2 & uigHo 2 g7 Aot
(g, UA, 7I=§, &2 =1 pg/mL, & = 0.25 pg/mlL, v]A&, A2E = 0.1
ug/mL)

4.3 A|Z8A] A

4.3.1 Hj&E 2

43.1.1
43.1.2
43.1.3
43.1.4
43.1.5

g gEAE aAg
4316 YR ZHVT YWAZL AZE YA HE 2ES FHAE
4317 ARNBHWS FRNTHY Gyl AUt FR/IEPU gL mA 79 Hc

43.1.8



43111 xatel wuj= Apest
AR 2 RE A §

4.3.1.12 K*Kiﬂgyﬂm-g

1, grEeolent RallolA oA st
2 Apgstol ArEshAITE

=

=

4.33.2 2 mLo| Agt AALS A7kt Ae § o o] ZMolut QKM wjE-Eo] WA (NOx

MAAVEHA] OFS W7t A R|SH
4.3.3.3 TtE3t 7] Z7F WA
4.3.3.4 A =o0] 7}2}ore wirtx] ok
4.3.3.5 JuUA AL vl Arigteh
4336 YUAS Bkt 5 mLz 28] AAstL 1 golg wAlo] A7l
433.7 Aol Jtetere bl o 10 ¥ H= gobect
4.3.3.8 wAo] =7g < olo]a g oy QB AT},

}
% BAsta4 8 mLE 5977 Aok,
10 %

4339 713 2 TPMOIY W8 9t 4S9 MEe 258 AR A 1Eee HFstn
Bl &8 gW 25 YA AL §o= Mg

4.3.3.10 Ofo] 22908 @ 25 o] &sto Rafigtct
B 2. ofo]F2¢ojd Bl m=2 I3H(o)
Stage: 1 2 3 4 5
Power(%): 70 70 70 0 100
Pressure (psi): 45 125 175 20 150
Run Time (min): 20 10 30 20 20
Time at Parameter: 8 8 25 20 10
Temperature(°C): 95 135 190 25 190
Fan Speed: 50% 50% 50% 50% 80%

4.3.3.11 2ol galg gfelghct. gref Zai7t SLdstA UeRd
7

100 mL RuEtA30] F7]1 HAS P+ 2202 &
00 ng/mL7} H=% & BEFZ7A(1000 pg/mL) & 20 u

el
v ol

A At 29
ststel & Alofrt.

4.3.3.13 Ro=2tA39] Y&5S 126 mLo] n¥E =24
dgooz g,

F(HDPE) Ag871=2 &7 & Al

24 92 AN
51 5345 344
5.1.1 fEATSAAU/YEAT] £
WYAPe BEGY, ABEAL olfe] A0 AP 2L Yoz BAPE A

_33_

= 3. 77184 =3(00)

WEE SEAYEAA0L/AFEA] (ICP/MS)
e ZgtAnl G4 (plasma flow) 16.5 L/min

e ZatA0f XMH(plasma forward power) 1.35 kW

o HZ7|A §&(auxiliary flow) 0.6 L/min

¢ EARS & (nebulizer flow) 0.78 L/min

e 8o =402 (golution uptake rate) 0.6 mL/min

o EAM} -2%(spray chamber temperature) 15 °C

e 7%7] WE(detector mode) Pulse

e HHEA H(replicate integrations) 5

o A2k HOl(mass range) 8 amu - 240 amu
o AFAIZHdwell time) 320 ps

e A0 Z(number of scan sweeps) 85

Eg(dL) ol 2(m/z)
U= 58, 60
g 206, 207, 208
7IE& 111, 114
ENICH 202
3aF 53, 52
EIEN 75
A2 82

5.1.2 A|@&Mox HAEE 54 4o ot 7]1718Eg3ko]l FZetA(limit of quantitation, LOQ)
09 39 "EPE"2 ot FYA oY HE o= 5.2 FHAIH S HAIsY
52 3245 BZAE
5.2.1 AZA: BAAIE 5.1 oA A2 A|FLA] 7|7|9tg o2 RE ARl HEFS Zdst

5.2.2 A|3180: 43 0] A|3LONS A} LSt} =

5.2.3 A|@AZ: A|@&AS 5.1 o e} BA

5.3 Akt
7“\1}5

ol 2412 olgstol ot

fud - =

HJ\

53.1 43 &4

a
A
A

|
|

(R

o
N

9
v
T o
©
L

2 8 o
opi o

+

2
[e]

2
[e]

o% o
N
olr

==

¢
2
il
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5.3.2 AtA

a4 &Y
(ng/cig)

9l faldfgE
o457 v )
(ng/mL)

gl 7iY] 2(cig)
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3-7 5&

3=7-1 F&(A1H)
Nyt B8 (Health Canada)?] £47]%& T-1082 w2t}

2. Rulet Ala
2.1 7]

YA
2.1.2 ¥37] A& 2L =A(CVAAS)
2.1.3 248 x2(Analytical balance)

2.1.4 oto]Z 2 ojB. A|AE(Microwave digestion system)

2.2 A An=
2.2.1 ufo]Zg2gol 8 F3l & 7](vessel, 0|5} H]|Al)
2.2.2 Bo]Z2}A3(100 mL, 500 mL, 1 L)
2.2.3 70 mL §2] dHX(Impinger)
2.2.4 1/4%0%] o|AH| 2 55 Elo] FE(Tygon tube) £+ 0]}
2.2.5 1/4%0%] ‘d%(Nalgene) 9E E+ o]} 558 7
2.2.6 44 mm S2]A481H
2.2.7 20 mm X 150 mm ¥3& B A AJFT
2.2.8 125 mLo] 11U = ZI|o=(HDPE) A% L7
2.2.9 Y=7] A4 AX|(Cold Vapour Generation Assembly) £ o]t =S5t 71

o
oln
!
>

(Mercury)
ghsthAl: Hg ARt 200.6, CAS No.: 7439-97-6

]
SR
o
iha)
r\o

F

3.2 Qukxof

3.2.1 Zgt JAHHCL)

3.2.2 X1&F &4HH2S04)

3.2.3 Z1gt AAHHNO;)

3.2.4 2% (Ultrapure water)

3.2.5 W 7HAEEE (Potassium permanganate)

3.2.6 AR A (H20,, 30~32 %)

3.2.7 GstA|¥ZA(Stannous chloride)

3.2.8 FJAlsto] =& Aolgl(Hydroxylamine hydrochloride)
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3-8 Alghshga 4. NP
41 BEgA9 %A

_ 411 vFEH0.1 N 2ASEER): 2 LY 1aF &40] 8 g2 $AIBHIERS Yu ¢HHls] &
3-8—1 Al¢tala (A1) - °

sfiA1 .

it 2% (Health Canada)e] 5771 T-1078 et 4.1.2 BEYOY500 ppm): 50 ml PHZatado] AlELE 60.2 mgg P viHEACR
71 Alert

3-8—2 Aotals=A(A2H) 4.1.3 50 mL RujEata3d] BEUY YPFS YT vgEeR waiA Aect BEgAe

| Ajaapgoe] Qor L ESRVERES 18

2 A 4 3 A QR0 ARl 23S 23t Al o HiE=
- % = oo wxISL & = = = = = 4.2 A|g-gool xA|
TRHAE ol8slo] ETS TUT ¢ AL BFEAIE ol8stol AdsiRa0] dg pact a8l
421 222AR-T S £&4 500 mLo] 22249 2 g% 9 T ETUT o B U A
2. Aulet A2 = AETI
21 Al 422 E3} WolFAEE $: 2 Lo Aasol 5 go] -0g-1-Hd-2-Ho|}EU-5-22 Y
N, .
NPT 10 A1ZF o4 75 “ColA Dl uE @¥IS A1Bstel Wt
217 Asasi] 423 Tolely-molatEE §: 241 vjclo} Hol 80 mLe] Toleltlo 2 ulAmtolkEE 0.08
U2 aT™ o L= % Bl J QoS oo
2.1.3 A48 &< (Analytical balance) ge ol1 30 ¥ F¢ nfoyHE wRy|2 At 89S d2
s o] m sl o x=2 Qono AMilsly Ae
2.1.4 XIE}7](Shaker) Fo 400 mLe] TE{E =3} mpo]2tEE 8AS ATt A+

ok 89S AMG Aokt Fulatch.

22 NHA ARE 4.2.4 ¥ &M 1 L Rg4o)] 13.6 g9 Qito]&4ZET 0.28 g AA4LAUHERES K0 &
. 2o =2
13— =2 S35
2.2.1 2j"E] Zw7|(Glass filter funnel) 05 mL Brij-365 '3 udlct.
2.2.2 3mZ2a}A3(50 mL) 4.2.5 A HiEE Atetra RS FF vl RS 30 mL et
2. ZatAs o _ . _ o
2.2.3 AZF=a1A3(125 mL, A58 7 E1 o} SAlet A m3h) 4.2.6 HiEE ZRALAY HE o dUAE zobeth YHA F749 45 o] fdRIy
2.3 278 A3 , 23 = St i i o - _
2.2.4 70 mL ©2] @A (Impinger) o2 AZE Y AWUA F749] dF #2 HiEs AR AHA] Koz AT
2.2.5 olmA AR Eu 4.2.7 235l JulE ARgsto] AASH gz o] oet iz ES ZASHY 125 mL MZPEetAs
b a v ua IT—
Ol OoOTmE=2 JdL
2.2.6 PTFE Al&] =E|(Syringe filter): 0.45 pm ©|3} o “_a HRASE ot i .
2.2.7 SaldOME (A2 44 mm T 92 mm) 4.2.8 NZEefA 0] uig8d 40 mLE A7t & 302 &QF AE3
2.2.8 At=8A7] A|27i(Sample cups for auto analyzer) 429 A7ol BUA RIUFYHE Ashl AV BHES AESH ReldRES 22 A
FEAM7] Al' Zol BfR ojulsto] A|FgooR ot
5 ma2A 9 ouior 4.2.10 HiEF % AUetRAE ZAGH dHA FE8002 AZAH FHOF JHA HHZS NAE
- L = jud =
3.1 E=2A S 2AS Yol M2 AbswA7] AR FoR F7|1 Ald8dor stk
. L =
3.1.1 B& 274 A|sk&(Potassium cyanide)
L L 5 24 9 At
81514l KCN, 8}stAlek: 65.1, CAS No.: 151-50-8 e
5.1 AlQtetaa AR
5.2 QurAler 51.1 A&355W¥A7] 24
. S =
3.2.1 222191-T(Chloramine T) BN FL BR8N, AFEAS ofgfle] myior APt} EAL ok Qo] YEE|ojof s,
2.1 2 !
22 o r FAPS st

3.2.2 mjo|2]d(Pyridine)

3.2.3 $ASHYE & (Sodium Hydroxide, NaOH)

3.2.4 3-t&-1-1|'2-2-1}o]2}&£ A -5--2(3-methyl-1-phenyl-2-pyrazolin-5-one)
3.2.5 v]Am}o]2}E 2 (Bispyrazolone)

3.2.6 QAto] A ZF&E(Potassium dihydrogen phosphate)

3.2.7 QA4 oL E &(Disodium hydrogen phosphate)

3.2.8 Brij-35 &% 30 %(Brij-35 solution) £+ 0|9} =535t 7]

3.2.9 %4 (Ultrapure water)

-39 - - 40 -



o ¥l 40 °C
< Fzo L 600 nm 3-9—1 FFERYE(A1)
o A 7l0] 30 mm =X
B=s o] = = = =
o ﬁ}olag_ﬁ_}ola}g% %Oﬂ 042 HlL/HliI’l %7{1]-“1"-1'9}7]?‘(180)4 = 07]‘\': 23922‘2 U:]'L‘:]'
¢« Z=22}0l-T 80K 0.42 mL/min
e Hm ol 0.60 mL/min 3-9-2 FtERIF(A2H)
o« HA goi 0.23 mL/min 1. A|&upsio] QoF
. ood =
2 AIEYS 9 ¥ 29 AR siEE 5 7IEEE R0 AFAA S Hst Al
512 ZE OS] A 2t 2R YRS olgsto] RS EAY & AxARute1m/Aol MY BT S ol &oto] Tt2w
e Los T e
) i STD 5
ac STD 4 \‘“ QC 2. Ju|et A5
| | 2.1 Ay
i STD 3 -
' \ f) 2.1.1 BiEE 2R
I P 2.1.2 WA I Z0tEDm/Cho] © E ofo] 73&7|(LC/DAD)
|| sor [\ ] | 2.1.3 BA48 x2(Analytical balance)
Pedash o] U prevash | pre-uash g 2.1.4 grE3o]E/wt7|(Hot plate/stirrer)
Azt
151 A1 =
R S ELLLEE 22 Ams SRS
2.1.1 Z2A(1 L, 4 L)
5.1.3 A|@gAox HEE 54 diol thgt 717]9tggko] F&StA(limit of quantitation, LOQ) 2.1.2 2B M ZatA3(10 mL, 25 mL, 200 mL, 1 L, 2 L)
oetd A "2AE"R St A oldY FEE Ui eR 5.2 ATAIFE AR 2.1.3 PVDF ZAP| =E|(Syringe filter): 0.45 um o]3} E= ofu}-g mlugol =g
2.1.4 82 JdWA= Aatst 12 7§ S2] Drechsel Ejo] E3H (&3F 250 mL)
5.2 AQtatai HYAY 2.1.5 27 (Nalgene) HE 1/4"IDx3/8"0D
5.2.1 A& AEAIE 5.1 oA A2 AP & 77utggto 2 RE odH = AEHS LSt 2.1.3 #A3: C18 column (250 mm X 4.6 mm ID, 5 ym) E= o[} Z53t 7
= A4 37 o]d9 v= ptoR BEAWNS Mot FFAS APt
5.2.2 AN &N 4.2 o A|FEAZ AT Bt Fe, AP E8HS §Alsto] A&3tct 3. BEEA U Jubr]oF
523 AJEZ2: AlF &AL 5.1 of what A} 3.1 a&E4
3.1.1 #5274 22945 =-DNPH(Formaldehyde-Dinitrophenylhydrazine)
5.3 Akt 3FstAlr CyHgN4O4, SFeHAIEE 210.2, CAS No.: 1081-15-8
Adel A5 ol&sto] Oh-g Al whet A|FEH F oy Hi9 sEE 7T 3.1.2 EF 274! of§ EYT|5] = -DNPH(Acetaldehyde-Dinitrophenylhydrazine)
5.3.1 A3 24 gFstAl: CgHgN4O4, 3FsHAlEF: 224.2, CAS No.: 1019-57-4
y =ax+b (R*>0.99) 3.1.3 X 24 o328 91-DNPH(Acrolein-Dinitrophenylhydrazine)
X = A@LA F Aos}a40] 8}8LAl: CoHaN,Os, 81314125 236.2, CAS No.: 888-54-0
y = A|d8A F ZF AlQtefaAa0] 7|79k 3.1.4 EZF 2% ofN|E-DNPH(Acetone-Dinitrophenylhydrazine)
5.3.2 A S}SPAl CoHioNsOs, EF8HAIZE 238.2, CAS No.: 1567-89-1
Omy 2E80 X Az g0) cajMo E1 Azgol Az g0y 3.1.5 2524 n 212245 =-DNPH(Propionaldehyde-Dinitrophenylhydrazine)
Alotata A AlteeAa B& X RO % Adepa #AsE X R sFatAl CoHioN4Oy, EF8HAIRE: 238.2, CAS No.: 725-00-8
]Lai;'u‘ (ug/mL) (mL) . (ng/mL) (mL) 3.1.6 EX 24 32 E2Ms]E-DNPH(Crotonaldehyde-Dinitrophenylhydrazine)
= Ne) =] = . =5 . .
(ne/cig) G ] 2 o ] 2 &HAl: CioHiN,Os, BFaPAlE: 250.2, CAS No.: 1527-96-4
(cig) (cig) 3.1.7 & 274 Y845 =-DNPH(Butyraldehyde-Dinitrophenylhydrazine)
SFstAl: CioH1aNgOy, SHsTAIRF: 252.2, CAS No.: 1527-98-6
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3.1.8 & 274 HEogdAE-DNPH(Methyl Ethyl Ketone-Dinitrophenylhydrazine),
}shAl CioHioN4Oy, 3FstAlEF 0 252.2, CAS No.: 958-60-1

3.2 olH]—A]Ok
3.2.1 ofo] A= 2m&([sopropanol), $% &=k 2|tf 1.0 mg/mL
3.2.2 ofN|EUto] E & (Acetonitrile)
3.2.3 o2 olAJE|o] E(Ethyl acetate)
3.2.4 E|E2}s}o] & & £ Tetrahydrofuran, THF)
3.2.5 of&-Z(Ethanol) - HPLC 5&
3.2.6 QlAHPhosphoric acid)-&% 85%
3.2.7 E@]=u} A(Trizma Base)
3.2.8 2,4-tJy E 2 5j|'ds}o] = 2}X1(2,4-dinitrophenylhydrazine, 2,4-DNPH, ©o]3} DNPH),
3.2.9 Z%&4(Ultrapure water)

4. }\IEJIL}H
41 BF g £A|

411 BEQOY 25 mLo] Y Eatado] Qo] AW stolsetEe] S 77 Aol Y
owih}o]zai EINA A
412 17 BEEY 25 mL MmEetado] 77e] EEUOLS YT oEUOIEYE EBA]
Aect.
413 BEEOY 10 mL BuE2tado] a4 BEgoe] ARAS Y o ELERR L ItR|
A2t

4.2 AFLAY zA|
4.2.1 DNPH &9%0] A&
4.2.1.1 148 200 mLoj THJ Zetado] oF 150 mu Z559 85 % QA 28 mLE ¥1
42.1.2 2 L 24 SujZepA30 O}AﬂEUrOIEEJ 1 L& 23 DNPH 6.792 g (24 mmolo|| 31%)
o] 2AS & 2L & FSYolE/uyy|2 At wutat FAjo] RuoZeta3 s whE
57 uk=o] DNPHS 834171t AR o] ol x] QFolof st}
4.2.1.3 DNPHZ 8354171 & Qlitgol 58 mL2 @1 ofslA| wytstc}, gole o] AJAoA]
e}/\ﬂoi W5t}
4214 2552 27K AL o] ¥ xes AV S 92 QXMoo R Wl
4.2.1.5 DNPH &AL Zo|7] 9Jaix Aeo] ojme oy 4
4.2.2 E2]=0} @(Trizma base) &9%: =

4.2.3 7t QWAo| DNPH 894(4.2.1)2 35 mL 91 xstel Qujs Algsto] Aga £

e} HiEee T
HE

-

42.4 733 DNPH 8913 %] %Eﬁ ofE F 4 mLE F3) E2x0p § o] 5 mL 5
o9l 10 mL ¥mFetado] Yu B AL & E2x0l o §Ro2 w3A AY Al

g0z g
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A3 2obe 12 /ol o C of2fo] 2i%7|(LC/DAD) £4
Age BEGY, ANPEUS ofgle] 702 At WER 2o WHo2 FAHS

o
e

= 1. 717124 =21(00)

c 71 71 ¥ AN ARutEdsjm/golecE ojo] HE7|(LC/DAD) w4
- Z ] C18 column (250 mm X 4.6 mm ID, 5 pm)E+& o]e} 553t A
e ABZAHF 10 ~ 20 uL
s R ERE 30 °C
c & = 0.8 mL/min
o I} A+ 365 nm
A: 30 % Acetonitrile, 10 % THF, 1 % IPA
e o] & A B: 65 % Acetonitrile, 1 % THF, 1 % IPA

C: Acetonitrile

Time A B C

0.0 100 0 0

8.00 70 30 0

20.00 47 53 0

e O = A 27.00 0 100 0
B Kl 30.00 0 0 100
32.00 0 0 100

34.00 95 5 0

Method end - - -

10259 5 100 0 0

5.1.2 &80 320t 734

= vADT A Siose0a e e TI525TA 67

11032+ Fomaldehyde

F2

20810+ Butyaidenyde

0138 - MEK

2108

a0 a2 BV S 1B 20

B

(peak)?t BZ& 2R 7He ]2 A|7HRetention time)d};

=] SRl AHE
de A Y, ZFEAimit of quantitation, LOQ) 0]gHel AL+ "EHE"2 ol
B olde] WA tidor 52 FFAIES AAls

5.2 7t2Rd FAFAIE

5.2.1 AP BEAE 5.1 oA d2 AlE 8o mIusozRE odes dE¥s Zcte



Ha 3] ool & 702 BEAAL 3
520 A|8QM: 49 o] A|HLMS Arastch Wast Ao A
5.2.3 A@R: AP &N 5.1 o map FAg

sto] dFAle Aded 3-10 FH| 5ol EZARR{(NNN, NNK, NAT, NAB)
ho

3-10—1 ©lEJYEZAIIF (A1)

5.3 A4 TR BF7]H(IS0)] £77]%F 23921 E+= WHO TobLabNet SOP03& wh2rh.
AYAo| 24 olgstol Thg Aol mat Aggo & oY drel sES it
531 434 24 3-10-2 S SOl ERAMIF(A2)
y = ax+b (R*>0.99) 1. A]3lutwio] gof
x = Alg8 5 7 7l2RdR BE 2 AEYe ¥ 9 2P HA) NEE 5 PulSolUE AR NP e olst
y = ABEN A 7teRdR U AEgoR uiaE TYPAS olgslol MBS TAY F WM IRuIE I/ AYRAI|E
5.3.2 At olgsl TujSollERARIRY HFe AT}
. .. 2. 7gulet Ala
(A3 LM = law T - TA=Z t2vd &)  FE80] 24 2.1 &hu]
slends (ug/mL) (mL) DA
oot ) 2.1.1 122 TRFA|
a o -
(ug/cig) 2.1.2 x| 220tE T n /AR AH7] (LC/MS/MS)
gl 78] Z(cig) 2 :
= (cig 2.1.3 BA48 x2(Analytical balance)
2.1.4 7197](Shaker)
2.2 YA r02
1=

2.2.1 BajZefA3(10, 100, 200, 500, 1000, 2000 mL)
2.2.2 A7}Z2tA3(100 mL F= 250 mL)
2.2.3 R ZE(RE 44 mm £+ 92 mm)

2.2.4 o318 WEelel WH U Ay Auelel e
2.2.5 &g «
At 18 FAl7|(gas-tight syringe), 250 pL £oj5 715 A
2.2.7 AH: XTerra MS C18 Z& (50 mm X 2.1 mm ID, 2.5 pm) ¥+ 0|9} =E5t 7]

3.1 #&E4

3.1.1 #2274 N-E 24+ 21 FE(N-Nitrosonornicotine, ©]5t NNN)
g}&tAl: CoHpiN3O, sFstalak: 177.2, CAS No.: 16543-55-8

3.1.2 #& 5% 4-(N-Nitrosomethylamino)-1-(3-pyridyl)-1-butanone, ©]5} NNK)
ststAll CioHisN30,, SFstAlEF: 207.2, CAS No.: 64091-91-4

3.1.3 E&EA: N-YE 2 A0l }EHI(N-Nitrosoanatabine, ©|5} NAT)
g}stAl: CioH3N30, ststalaF :189.2, CAS No.: 887407-16-1

3.1.4 B& 2% N-YE 2 4olpHAl(N-Nitrosoanabasine, ©]5 NAB)
S}sHA

Al CyoH1sN3O, 8FshAlak: 191.2, CAS No.: 1133-64-8

3.1.5 YR EZFZA: N-UE=ZA L 2 FE(N-Nitrosonornicotine-2,4,5,6-Dy, ©]5} NNN-D,)
sFetAlr CoHyDN3O, 3FehAlgF: 177.2, CAS No.: 66148-19-4

3.1.6 YRR ZFEA: 4-(N-Nitrosomethylamino)-1-(3-pyridyl)-1-butanone-2,4,5,6-Dy (0]5} NNK-Dy)
SHHAl CyoHyDaNsO,, 8FeHAlaF: 211.2, CAS No.: 764661-24-7

3.1.7 YEREZFEA: N-Nitrosoanatabine-D; (0]5} NAT-Dy)

- 45 - - 46 -



o
o

TAL: C10H7D4N30 s}shAleF 1193.2, CAS No. : 1426174-82-4
R ZZFXA: N-Nitrosoanabasine-Dy, (©]3F NAB-Dy)
TAL: C10H9D4N30 g}staleF: 195.2, CAS No.: 1020719-68-9

£
ﬁmE

3.2 &4utAjek
3.2.1
3.2.2
3.2.3
3.2.4
3.2.5

OFN|EAF 9t 2 & (Ammonium acetate), w=>97 %
OFA| E L}o] E & (Acetonitrile)

W &2 (Methanol)

Ot EAHAcetic acid), w=99.77 %
Z44(Ultrapure water)

4. }\léqu-ﬁ
4.1 BR8] &A|

4.1.1 1IXF YHBEZLH(1000 pg/mL):

4.2 A
421 §2H9EES

=)

=1

4.2.2
4.2.3

42.4 60 & 7 +F

423174

4232 %

10 mL ®mZatA3o]| 10 mge NNN-D; NNK-Dj

NAT-D;, NAB-Ds& ZZf @u o EltolEL R =37t

A A&t

2xF B EZ Yol 100 mL ®aZatAFo] NNN-D;, NNK-D, NAT-D, 1x} UjHmzgdol
5 mLet NAB-D; 1A} YREZYH | mLE @1 ofHEUolEZLZ &=
27HA A&t

WEEEEol: 500 mL RujZetao] 2 24 YREELN 50 mLE @il obAELo]
E™R wa7hA Aledt
HEZUH(1000 pg/mL): 10 mL Bu]ZatA30] 10 mge NNN, NNK, NAT, NABE ztzt

91 opfEUolEd 2 271K Aech

1A} B89 100 mL FuZatA o] NNN, NNK, NATS EZEYW 4 mL, NABO| 1x}
EFELY 1 mLE 91 oM EYCIELR =a7HA] A2t
2AF mEEO: 200 mL HojZetAdo] 1A} #EE 2 mLE Eil o EYUO|ERY &S

=g 8 0}7\115‘4}01;2 Z&=30:70, v/v) o=

w371 Ao

100 mM oM EAT e 8O 2 L RmEetadio] ofjEd Rk 154 g% U1 Ee
22 e a7tA Aect

BER BY 9k & WA 7 Jjo) BERNS Fulgic)

EEBES

gojo] Yo
299 94S A8 9T
TEE

210 rpmo] &EF KJ%?%JEP %EMJ
ym PTFE)2 ofulsto] Alg8&doz ghrt

5.1.1

N 2 20}E 28] /Al 2ER A 7|(LC/MS/MS) B4

AR BEGY, ABEAUL of2fe] £7102 AP L Wyoz

o

o
fjo
2
0

B 1717184 27
~ @ oAI=niE e/ Ageas] (LC/MS/MS)

o A ] XTerra MS C18 (50 mm X 2.1 mm ID, 2.5 pm) ¥+ 0|9} Z55t 71
c AN AT 5 pL

e A b L2 T 65 °C

¢« S & 250 uL/min

o s gy AOL%OMED 289
B: 0.1 % Oofd|EAL wEhE &
Time A B
0.0 98 2
coEa £ 7 4.0 2 98
7.0 2 98
8.0 98 2
20 98 2
e O] EeX st ESI, Positive
' Sjﬁ;lg v 4.5 kV, Positive
° w7 gas Ny(B4 E= v]gA 71A]) 345 kPa
e Ax/5% gas N; 415 kPa
o AzxzHl 2n 700 °C
e Curtain gas N, 275 kPa
¢ Collision
activated Ny 20 kPa
dissociation
& 2. 0] (el
e EERE Hapol e A Aole
(m/z) (m/z) (m/z)
NNN 178 148 120
NNK 208 122 79
NAT 190 160 106
NAB 192 162 133
NNN-Dy4 182 152 124
NNK-D4 212 126 83
NAT-Dy 194 164 110
NAB-D; 196 166 137
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a8 1. GEiSolYERAIR I 20tE 1Y

5.1.3 Alg 8o HA&EH n3(peak)’t BFEZHY 72 t]EFAIZHRetention time), 7ol
oje] Aol m 3 WA ] 974 AFsHA|(limit of quantitation, LOQ) u]gtel 73
o "2Ax"a sln, A 35 UdoR 5.2 FYAFS AAlgtt

]

5.2 QEjSolUERAY AP

5.2.1 A AYAIE 5.1 old ¥ Alggole] Maryoz v oyEt AEYS maole
B2 370 ol v tog BEYAG s|Aste] APFHES Attt
5.2.2 AEG: 42 o AlYEAG AGITE Wt B9, AlPLAL 5xsto] ALgTH
5.2.3 ABEA: AIYEAL 5.1 of me} Bt
5.3 74t
AYAo] 248 olgslol Thg Al4talol met AlF g F oY JRe| 5= qTh
5.3.1 g 4
y =ax+b (R*20.99)
x = AlFEH F 2 YREESE = Y] sig FUiSoIHEZARIR sy
y = AlFE&H F 2 YR RESE 13 WA O] sig GuiSolYEZARF WAy
5.3.2 AlAHA]
AP g 5 xxq
g 09 guiollEz g s x oo ¥
QujSolERAIE (ng/mL)
o =30 P S TS
(ng/cig) e T
(cig)
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3-11 grYo}

3—11-1 FEYoRA1H)
FALFEL7|P(S0)] FH71F 239208 whech

2AY ARG WIEE 5 dmuolo] ARAL 24 YR APHoR uE
zotgdsin/HEE HAE7S 0|25t %}quu

2.1 A
2.1.1 ¥1&E 2R
2.1.2 ojl23gutg I/ M A&7 (IC/CD)
2.1.3 248 %-2(Analytical balance)
2.1.4 X&7](Shaker)

2.2 A¥A AnE
2.1.1 Ze|dHe(PMP) 4H2FEatA~ 3(125 mL, ol 23}
2.1.2 ¥oZakA3(25 mL, 1,000 mL)
2.1.3 70 mL #-2] Y3 (Impinger)
2.1.4 JdHA A7 EY(Tubing=Tygon tube)
2.1.5 ]9 2E(Rle 44 mm E+= 92 mm)
2.6 ol2kg WUl WE U tA3e Wue) Y
2.1.7 8018 A%)g ZA1]
2.1.8 DionexTM lonPac CS16 IC fo]2 weh w4 Z&(250 mm X 4 mm) E= 0|} &
2.1.9 DionexTM lonPac CS16 IC ol wgh ZFA] Z& (50 mm X 4 mm) E+= 0|¢} &5

oln
%
pAEpa)

3.1 2584
311 BEEA YR E
8F1Al: (NHa),SO0a, 2841 182.1, CAS No.: 7783-20-2
3.2 LukAJof

3.2.1 &4t (Sulfuric acid)-$=% 96 % o]Af

3.2.2 tgts I AN Methanesulfonic acid, MSA)-&%= 99 % o]4}
3.2.3 o&-&(Ethanol)

3.2.4 Z%4(Ultrapure water)

4. A a7d

4.1 2E8A A
4.1.1 8[EFEO1(0.01 M AT 1 L BojZefAado] £24 500 mLS 21 1.022 g FAH96 %
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A Ahect.

4.1.2 2EEH(FrE0l2 1000 pg/mL): 0.10 g9 T4t AS F&s] Dot 25 mL 11 5.1.2 BZEgono] q;n}gvaﬂ
Zefa3o] Y2 & vl gA(d.1.1)e8 w37l Al e —
o .
413 BE AGHY BEEN(4.1.2) uEA(4.1.1) 02 NPsr s|Asto] otgst B2E = ¥
gog mAlstol ALget R
.50 J\
4.2 AP xA|
4.2.1 Z/7ko] e Ao 15 mLo] vlt&A-g Artste] Fu|gh. 100] |
4.2.2 9] EEHE 00 21 HEE BUFR| A A4 &, & 79 dHAE fdeEE
ZU et A2 AR 050
4.2.3 z3bd GulE AMgsto] A x| wet siEes 2.
4.2.4 125 mLo] AZEetaao fedRdEE Y1 wiEEe] 2AY dHA §HS we &1 = —
‘:]-' 0. = . . min|
4.2.5 22 B0l x5 AWUASE FHu S AT o] FIME oo e &0 e e e 150
4.2.6 2at23S w1, 30 B 7+ wuksich 3 1. drFole EAEZA I 2utE I
4.2.7 FAP| GEE o] &350 APEAS AquFt AE AJFE&Hoz g
5.1.3 A|g8Mo|A AEE u]d(peak)’t EFE2A T e HEEA|7HRetention time)S ZEA] 9k
A 2 ALt AY, A (limit of quantitation, LOQ) U]9H9l H L= "24F"=2 st1, AFsHA o4}
5.1 etnjo} HAAE o LAE Hder 52 FFAFS AR
51.1 o3 gOlEIejn/Ne g IC/CD)
ML TR QO 23809 ofefo] x7io@ AJasict 7L wHoz ARG sith 5.2 gryol FFAIH
5.2.1 A=A BEAIA 5.1 ol & l%‘%o—‘.‘ﬂ mIUR oY ofEl= FEYS 26t
B 1. 7]7]3’— Az Oﬂ) ZS] 3 7H 0]/\]‘4 =r ?_7 T'75_0Lo =X 5&4‘6]-0:] 7‘5];_0}@% q}g@_q
5.2.2 AlAEA: 4.2 9 A|HEHG ARLSICL *5 gt 49, AE8AS 5| Asto] AREgHTt
e 7 7] ] oleaguOtE I n/Me 57| (IC/CD) 5.2.3 AJEEA: A|RROLS 51 of njat LA s},
e A3 FYY 20l
e A g 2 & 30 °C
5 : 5.3 73t
- & S 1.5 mL/min ] B
A 2A1Z ol&sto] ofF AktA o] mfet A& F oild HRY w25 F§
A: tlgexy4t 0.003 M
53.1 A 24
+ o] & A& B AgH .
C: 3MAF 0.10 M y=ax+b(R 0.99)
Time A B C = A8 F gdugol sk
0:00 100 0 0 = AP 8N F duFol2o M WA
13:00 100 0 0
13:10 0 80 20 5.3.2 AATA]
14:00 0 80 20 AlEgo = . B
e ol=a =7 RSNl xza0) B
| [Sae] 14:01 0 90 10 %}E‘E—O]S— o X TE(mE)TLq
19:00 0 90 10 deYob &g . (ng/mL)
19:01 0 99 1 (hg/cie) chap ) 4
20:00 0 99 1 (cig)
25:00 99 1 0
. 7] E} M=% AA|(SRS): 100 mA, AT: 10 pS, QEAl: Al2o] | % * A gretalEfol| ojgh wrgsy 17/18
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3—12 WEE ol F(1—oln T e 5 47))

3-12-1 WF= FRIF(ALH)
7iutct B2 ¥ (Health Canada)e] 577

1% T-1025 w2

3-12-2 W= ol (A2H)
1 Aol gofF
2 AEEe 29 9 29 ARG HlEE O UEE ofvlFY AIZAA 23S A3t AFEge
2 HiEs 2AAXE ol&sto] WiEES AR § 7IMZRUTE I n/AFREA ]S o]85to] v
&5 opglRo FFE Fit
2. gl M=
2.1 ZH]
2.1.1 ¥1EE 2R
2.1.2 7|A| 220t E 22 o /AFE X 7](GC/MS)
2.1.3 248 %-2(Analytical balance)
2.1.4 3]A *%=%7](Rotary evaporator)
2.15 DA =37
2.1.6 X1&7](Shaker)
2.2 A An=
2.2.1 ZWEHE(PMP) A2t=etA3(125 mL, opf =8
2.2.2 Bo]=a}A3(10, 25, 50, 100 mL, 2 L)
2.2.3 29 7Z2j7](500 mL, {2 op7f =)
2.2.4 o1} ZZ7](10 cm WH)
2.2.5 S vt Z2}A 3(250, 500 mL)
2.2.6 S84 9HE (XS 44 mm £ 92 mm)
2.2.7 clatg W) Be % Ay Auele De
2.2.8 8018 Lalg FAP]
2.2.9 ARl 2 mf3(9 QIA])
2.2.10 Y% =Y (Conical tubes) - 15 mL
2.2.11 Supelco SPE-A|AH] E= o9} 553 7
2.2.12 723: HP-5MS capillary Zd (30 m X 0.25 mm ID) £+ 0|9} 553+ 7
3. mEA B QWA
31 #5874
3.1.1 #&&74: 1-ofo]xxel(1-Aminonaphthalene, ©]3} 1-amn)
gtstAl: CioH/NH,, 3pstalek: 143.2, CAS No.: 134-32-7
3.1.2 22274 2-otu| =} mE=(2-Aminonaphthalene, 0|3} 2-amn)
3}8HAl: CioHyNH,, 318HAIEE: 143.2, CAS No.: 91-59-8
=74 3-ojo] =H]#|'2(4-Aminobiphenyl, ©0]3} 3-amb)

S1SEAlL CpH N, 318tAlad: 169.2, CAS No.: 2243-47-2
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3.1.4 #&&74: 4-ofu]xH]5|'d(4-Aminobiphenyl, ©0]3} 4-amb)
ST Al: Cle“N slstAleg: 169.2, CAS No.: 92-67-1
BREZFE2A: Dy-4-0}0] 8] H|'d(Ds-4-aminobiphenyl, ©]5} Dg-4-amb)

SPAL C12H2D9N stekAlgF 178.3, CAS No.: 344298-96-0

8k

3.1.5

ﬂ;r.:

3.2 URbA|eF
3.2.1 32 % YAt (HC)
3.2.2 & HHexane)
3.2.3 fZ=2 2 & (Dichloromethane)
3.2.4 tjoEojg| 2 (Diethylether)
3.2.5 HIAl(Benzene)
3.2.6 OfN|E(Acetone)
3.2.7 50 % $ASHGEF 89 (NaOH)
3.2.8 AN} E &(Sodium Sulphate)
3.2.9 Z=22]4 SPE Z¥(Florisil SPE Columns) - 1 g
3.2.10 ==22]A(Florisil) - H]&43H60-100 mesh)
3.2.11 Pentafluoropropionic Acid Anhydride (°]3} PFPA)
3.2.12 40 % Ez]t=otql &oH((Trimethylamine, ©]3} TMA)
3.2.13 Z%4(Ultrapure water)

4. A|EDHA

4.1 &89 %A
4.1.1 BZYN(1 mg/mL): 25 mL HoZ2tA 30 25 mg 3-amb, 4-amb, l-amn, 2-amng
27t 9m cogoldlzz wata AlY 459 1A BEANS AE

4.1.2 1At &89 10 mL uq 2t A F 0] 4-ambQ}t 3-ambQ] 1X} BEYOHL 100 pL, 1-amn 9}
2-amn®| EEYWL 500 pL2 G oz =IVHA| A&
4.1.3 27} BFEEW: 25 mL RojZefA T 1A} BEEW 500 uLg Eu ditog —cn”]'ﬂ ATt
(3-amb, 4-amb: 200 ng/mL. 1-amn, 2-amn: 1000 ng/mL)
2100 pg/mL): 100 mL ¥YojZetA 3 o] Dy-4-amb 10 mge 21 Aoz =3
U e
4.1.5 YEEZFLM(200 ng/mL): 50 mL BoZefAFo] YRIFYH 100 pLe B ditoz
=a7HA Ao
416 10 mL RmZelado] 28 £EE AFO0.1, 0.25 05, 1, 2 mL)wt REELN 1
mLE Y1 dito g =37kK] At
4.1.7 Y7 HHo]| 9] 8%(4.1.6)2 1 mL 27|31 50 uLe] TMAS} 50 plLo] PFPAS Y1 & &
30 B7F ¥R|grc}. SPE(Solid Phase Extraction) #H4-S Xl8ist & m&goio g ALgstcth

4.1.4 Y2

B

4.2 A|Fgdo] xA|

4215 % @Ak 2 L BmZala30] x44 1 L2 A &, 32 % FAF 208 312 mLE ¢
=2V A2t

4.2.2 TMA 89 3|7 Exo]| 3A 2 mLe 91, 40 % TMA 2 mLE 7}stct 1 & 7¢ ﬂﬂj}

ZtatetAl & & dibES 15 mL QE AZe] ulo|do] §3Ic}. AR 2

i
5
fru
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OIS ©aL 4 “CollA &7stct. 4.2.89 Q9 Al 2% £o7} 1 mL7t H 28 S 715t & A Aol A|@gdoz shrt,
4.2.3 Z22]Al 2% 2o 500 mL A} 400 mL ¥, 100 mL ol ES A ALr},
4.2.4 REldGEEE 200 Y1 w1E52 AR o] AAS] 5. #A 9 Akt
4.2.5 2atd GulE Abgste AASH xR0 miet viEES ZAS 5.1 WS ofl 7 FAHAH
4.2.6 WiE= AR2HE [dREEHE AdEeta30 Y=t o7l 5 % F4F 100 mLE E1 5.1.1 7|X| 220t E T2 = /A g4 7] (GC/MS)
585 et £E71A] 4 °Coll Et. A ES BEEN AJH NS oo xR A} Heg T2 uRos FAFES girh
427 W-oy 25
42.7.1 60 2 7t Resto] TS FECL = 177184 52(0)
4.2.7.2 FE0& ofualst $ FEZTPIE Y8EE U0 AAEetA3E 5 % diteR 39 8 R R 22 0LE Te)m /A 2EE A 7] (GC/MS)
T 2R 2 dgls $7 Get . = o HP-5MS capillary column (30 m X 0.25 mm ID)
4.2.7.3 Bazuzo] YREZEO 100 g FEch kg @ & SSojEth c °  mr oo} 553 A
42.7.4 Ennl) f2zeug 50 mLe 27 o o4 Yol gig mrial xA5 il - e w gt~ ag
WA &5 7 9kx|stc) rate temperature hold
4275 2220 52 AT, cxqge s £/ min) = (i)
4.27.6 42.7.19¥ 4.2.7.59] IS 2 ¥ o WEITHE A W A2, - 60 05
4.2.7.7 10~15 mLO] 50 % 2AISHIES Lo1S MAls| Buzmy] 4o 7lEict of o]y W& 200 280 end
g wizelx] e xAl8] vrlstn kel AW, pHY} 128 Edbsls S IR " & Y 2 = spliless
42.7.8 ZT}A] QORI 50 % 2AIBHIES 84 5 mLE o Jlcy wiof 50 % SAShIES & S
ohe z71ste o 20 mL o WASIHE, 5 % AAto] A2 SHSolFLA| Elatc). . % 1.2 ml/min
4279 50 mL SALS WwAle] Zotskn the AAlS| £51 & Fold st o o)y (Cmin) e o)
o] WAEsHA] oFS 7R S5 WAISIHEEE g0 53] 95 7]&21Th). e B e & _ 30 2
4.2.7.10 °F 100 g SMNIEES 2gsh= oaZmr]g Fu|stch oF 50 mLe] slito 2 Shaht 10 220 1
E&S F7UA 500 mL SRulEtAAR SRRt dFoe v 20 280 !
4.2.7.11 ¥]Ao|| LEZT7] Y829 stHpd)5S 220t » o & 2 ¢ 250 °C
4.2.7.12 3MAES SMARIE S otk 2 ofubA]A, 500 mL S Hie Z2tAF0] Bar). 1-Aminonaphthalene 289
4.2.7.13 8|AHY £45(4.2.7.11)& EEZw7|o] thA] i1, 50 mL IS d=rh ofx RAIS] 2-Aminonaphthalene 289
557 9R|sh}. e O 2 3-Aminobiphenyl 315
4.2.7.14 4.2.7.11 BE 4.2.7.13 D} < §rEsict. 4-Aminobiphenyl 315
4.2.7.15 dAtog 3 W 85 & 4 52 ¥} Dg-4-aminobiphenyl 324
4.2.7.16 4.2.7.12 RS vrEsict
4.2.7.17 ¢ 50 mL &itog FAIEES 71 T ufd ZataTo] war) 5.1.2 &80 I zoutE 12
4.2.7.18 TMA £ 50 pL9} PFPA 50 pL2 %73t A8Eo0|2 2oy 5571 ZatAd Olo|
2 ol FEiE warstct ﬂ 30 & o] WR|FIHE: sheh.
4.2.8 Solid Phase Extraction(SPE) & E i
4.2.8.1 A9 71x20 7Pk A 94 55712 2522 $EAIG g 1
4287 B2ed Fuol B2eld 1 g8 vbolol Feely 2US FURC B2 el 4 *
Fo| FAYEFS 71t
4283 5 mLe] F22d 5 ooz Trelal LY vj2] AN
4284 °F 1 mLo] Z22|4 §5 842 52 vl Betado] Skt FAa SUg w3 i
Bas 7 - l fe
4.2.85 FFHG S22A AHo] Y1, 15 mL IYZAFHO] »2r} 2] 1. 9EEE ojulE mAE QO J2ubE 7y

4286 42849 42859 1L & W o vrEsict
4287 AUREB o 15 ml FEr} B Wpix] B2eA WY Pt

5.1.3 Al &Aox HEH mI(peak)’t EEZET 22 U] EFAHRetention time), 7ol
42.8.8 OF 1 mLot 4 Gk A =E5s]2 = EA7I0 |d-&qoA A& n 3 (peak)7t =4I 22 HEFARK ), Aol



oju] gAdole mI WABIE ZHR] A, FFSHA(limit of quantitation, LOQ) 0]FHel 3—13 Wxyd
3% "2 E'2 ot FAYA ol m2E fidoR 5.2 FFAIRS AR

5.2 W% ojalf WA 8718-1 MEAAH)
5.2.1 7 HAHAIE 5.1 o4 de A goio] mIAUMORHE oatEs HAEFS matshe ZAEF8H7]1(1S0)9] £77]F 23906 = WHO TobLabNet SOP05& whEC},
Ea 370 ol v& AtoR BEUAYS Mt FFAE AT
5.2.2 APEH: 4.2 o] AIFLNG AHgsich HWash 29, AFPEAS 54t} ALgsiTh 3—13-2 Wz A(AH2H)
5.2.3 Al@x: @8 5.1 o met At 1. AJalupsio] Qo

e
g
s
W
9\_4'
2
D)
)
ol
=)
=
=)
=

2 2 3 52 3 WRTRY APUA SL oI NYEos uEE
A
53 A TYPAE ol§slo] HlETS YT F /IMIZ0IE 1T/ AFL YIS o] geto] WL P
Al 24 ol g3te] The ALl TRt AIFEY F oY el sEg Pk o
=
A

53.1 AHA 4

=ax+b (R>0.99) 2. A9} A2
= AE8N F YREEEA 55 Oy] Y UTE ofvlFo 5wy 2.1 A
= A 8N F YRuaEed f3 ©A gy oig YTFE olvlFY WA 2.1.1 |58 TAAR|
2.1.2 7|3 20tE I o /AR A 7] (GC/MS)
5.3.2 AR 2.1.3 248 %-2(Analytical balance)
Algga & . . 2.1.4 X1Er7](Shaker)
stk ¥lskx olulE = Z'SQ%UH L = =
_ g YFE oltlF & X L 2.1.5 3]A %%7](Rotary evaporator)
ol (ng/mL) (rl)
YFE oRlF &%
(ng/cig) cha Jfe] 2 2.2 AZAE 22 F
(cig) 2.2.1 Z2]yLHEl(PMP) AZt=atA 3 (125 mL, 0P &)
2.2.2 2o]Z2tA3(25 mL, 1 L)
2.2.3 S S HE|(X]S 44 mm F= 92 mm)
2.2.4 oi7}.g wuao] W 2 t]A3H Wyl U

2.2.5 ZA™A: HP-5MS capillary (30 m X 0.25 mm ID) £+ o]9} Z55F 7]
2.2.6 CH(Cyclohexyl)-SPE % o]9} ZE&35t 7}

o &ll- Dlz(Benzo[a]pyrene d12, Bla]P-Dyy)
shAlgF: 264.3, CAS No.: 63466-71-7

_I

3.2 gukAef
3.2.1 tgr&(Methanol)
3.2.2 Ato] 223 AHCyclohexane)
3.2.3 EF9l(Toluene)

3.2.4 2%2>(Ultrapure water) = 0]9} 5531 7]
4. A FEI

4.1 BFEEN] 2A|
4.1.1 BZFYN(1 mg/mL): 10 mL EoZ2tAFo] tf2F 10 mge] AT 0.01 mgZtx] XA
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5.

4.1.2 1A} BFEH(10 pg/mL): 100 mL HujZetAFo] EFLN 1 mLE Y1 HEER a7
A&
413 YR BEZFLN(1 mg/mL): 10 mL FojZetAFo] ofzf 10 mg? WIATF-D1;& 0.01 mg

PR AN ED ESA0R w37HA Alect
L 100 mL RmBeiado] Ay WE FYG FADIS Agslol
WREFY 100 LS 2T 0L 370 AL,

4.1.5 B&89%: 100 mL BoZ2fAFo] 1k} EFLMS 10 pLoA] 2000 plLe] HZFog 91
20 pLo| YR EEdoAS 77 22 § Afo| AR wg/tA] A&t
(e z=n]all: 1~200 ng/mL, ¥lzoj21-Dy,: 0.2 pg/mL)
4.2 AP £A|
4.2.1 8 EHE 200 Y viEE ZAFA|0] AZ
4.2.2 23" G Aot At AR wef viEES AT
42.3 FHOIN SRS EEE Reloka 471Ee AT Wi,
4.2.4 44 mm $2ASRES] A9, AHBetadol 20 mLo} HBLS Ye & AR FANE A}
gofo] YHEESE 200 uLE 715t
92 mm §elEEle] A9, 47HEeAT] 50 mLo] HTES P ¥ AN 2T A

4.25 FEAREE7T 20A WA A &, o] 885 2] 3% EH(glass suction filter)t 7
5505 Atgsto] ofufgict

4.2.6 44 mm {2 EHY 4 oF 15 mLY| HEHER, 92 mm FfHREHY $% 25 mLJ
e dasetsio] g2 feles A2 & fed
= %ED

4.2.7 44 mm Q2 QWES] H9 >40 mL, 92 mm 2N SWEQ] A =80 mLE Yul2 Wi}

4.2.8 4263 427 oM 42 N2 FEZTI] Aot F71E &4 Fol= o wYS Hst
Al 871 948l 40 mLE Zntslide o "ot SHIRE A 3 EQte] 8 AT Eoh Al
871 sl o A2 Rmol £8Ag

4.2.9 2352 Bazg)7)d) Jlslo] A&4 60 %, UIERE 40 %] 2L o

4.2.10 CH-SPE 7}ER]A|= AMEs17] Aol 10 mLo| Hghes AR o3, 20t
(60 :40) 10 mLE S2AA /gt ZIct

xAS utE g Zslsic)

4.2.11 7} stoll CH-SPE 7l=2|A|5 Satste 0] 842 o2 2 mL/min(x T 1 ¥2) A%
2 gRgict BEznr|e 2 oghe 8% 2960 :40) 10 mL2 A7 & FLEA|E 30
B o]A Z7|9] 528 o]&slo 7AxRAFICH

4.2.12 15 mLo] Afo]Z2slAto g 7IER]X]S L2|st}.

4.2.13 3|A =%7]2 A[2sl0] AJo]2&sIAL 8olo] M)y} ok 0.5 mL7} © TlA] L3t S ok

1 mL B2 Q7] 95 Aol 2R Aststo] A@ g0z Ftel.

0

B 9 Aat
5.1 wixmA YA
5.1.1 7|A| 220t T m /AR A 7)(GC/MS)
PANES BEEN, AP ENG ofgfjo] R0 AFsic HER 2 oz gARS

o
&

= 1L 7718

221(e1)

_59_

71 71 % A 22 utE 2 /- 7F A7) (GC/MS)
- a1 HP-5MS capillary column (30 m X 0.25 mm ID)
= - Ee= 09 558 A
s = Wt &2 dE
e Q4 L T 290 °C
e 2 QJd w = splitless
L i 1.0 pL
¢« S ES 0.9 mL/min
rate temperature hold
cmw e s ("C/min) (8((?)) (msm)
20 290 20
e o] = 2} 9l 270 °C
C o o g LETR: 25233). 25084)
Wz &l -Di 264(78%), 260(%87d)
BFEZAMO] I RUIETH

12000/

10000

8000

5000

5.1.3 Al LMoA 7

Q
5.2.3 AWE: Al@gNL 5.1 of whe} Basict

ju] JAoj

"EAZS 51l
2 WAL YYA
5.2.1 A= 284

Ag 5.1 o4 e A
24 3 7] ol4te] B& Fgro
5.2.2 A@Q0: 42 o] A|FLAS AT}

CHIzLEH BEEY 9 YREFSY J20EDHM

2e v

ao 1=

5.3 A&t
gAY AL o] gt hS AlAMA met A|g8o £ wixmA srs
53.1 ZAZA 324
y = ax+b (R*>0.99)
x = AE8A F YEREEEH 5% 4y WAL 5Ey]

_60_
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3}= (NOx)

~

~d
<

A
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3—14

5.3.2 AA

i
(K]
oju
=
n
T
K
~
..K10
~ _x_ﬁ ~
O E
=3 =
X g (3
535 %
&) ]
Bs B
<l g =
4z 4y
ST XV
T o
— N D
1oLz
ral
— —
T
[S2 LN [SP I
T
o+ N
=3 i
RE Bz
,x?_ ~ H_v
T g
T E
X | %o do
o i
T " K-
5 _|K
Moﬂ.L
EH_.m
< X
X
<+
1 —
%%\Lf =
| e
o=}
~ “W‘_
n
o
amww)o
N
a3
K £
2l

A

2. e g

2.1 %]

7](NOx analyzer)

2.1.3 £A48 x]-2(Analytical balance)

vl

KR
A

10102-43-9

30.0, CAS No.:

4. AR

=

4.1 Ao o] et Aulo] AYL W F oof et A7

4.2 H]94A 7tanbo] £F NO 7hA(500 ppm)E Aol vj~

43 Fpame] gl a7t

o4

o

Eul

<

o]
5|

4.7 2RI} JtA HEE =

ol =

]

o
o -
™

gatof

A

=
=

4.7.2 xste Tyj

o

H|

xr
I

A1 7](NOx analyzer)

o
ﬂmo
Kr
iy

Aot

st ooz Al

of Buw 7tAxY FHi ulelo}

_CH

a7} et

=
o

3

Ao
=

LR Al
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5.2 AAE

NO T& NO; 2 dytdog thg Ao mat At

5.2.1 AArA]
XX VX NX PX Tyx M
n SX Pyx TX V,

C : 2] 7j8] & NO £+ NO; =29 A3 [ng/cig]

X+ 54% NO £+ NO; 5% [ppm]

V@ HI ¥m)(35 mL & 55 ml)

N:m=T 3

P : 7] [kPa]

Po 1 AFQF 101,325 [kPa]

S : mAISH gl JHu]

T: 28 & 2% [K]

To : AH5A 2% 273.15 [K]

M : NO (30.0061 g/mol)e} NO2 (46.0055 g/mol) &}sHA]
Vo : O]A7]|A] ®1 (22,414 mL/mol)
Cryoe = Chot CN()Z

HR=L

o o)

7hd] & NOx =% [pg/cigl

o}
o

Cno : EHll 70H] & NO =% [ng/cig]
ct

7iH] & NO; 5% [ng/cig]

E
K23t 1 g W] EAJBHCE

_63_

2F
o

gH= 4 Aol st ng/cigez UERHG, Gef JHe] 3 Ea

3—-15 HEFGEI 2= 5 770)

3—-15—1 H=F(ALH
2R EZE]R(S0)] &4

1= A 2 ARy AR }”HH HiE5E 5 misf A3 2382 A AFHeR )
ABRE olfste HiEES EASH § AN IRuEDn/FLHAE7]E olEolo MR
i
2. gl M=
2.1 ZH]
2.1.1 ¥1&E 2R
2.1.2 I 2ot T2 = /FI3 A S5 7](LC/FLD)
2.1.3 m¥t7](Shaker)
2.1.4 48 X-g(Analytical balance)
2.2 AFA A=
2.2.1 W EHE(PMP) A2t=atA3(125 mL, opf =8
2.2.2 Bo]ZatA3(10, 25, 50 mL, 4 L)
2.2.3 %EJ*J%“EJEi(K]E 44 mm F*= 92 mm)
2.2.4 o718 Yol WEI(D} ojmia]) U CjAay Wuolel We
2.2.5 Z¥4: PFP(Pentafluorophenyl) Z#(150 mm X 4.6 mm ID, 3 uym) == 0|¢} Z5
3. BESA 9 Qe
31 #5874
3.1.1 #&&74: sto]= &7 =(Hydroquinone)
g}stAl: CeHeO,, SFsHAlEF: 110.1, CAS No.: 123-31-9
3.1.2 & 24: g &2 A]=(Resorcinol)
g}stAl: CeHeO,, SFsHAlEF: 110.1, CAS No.: 108-46-3
3.1.3 & EA: 7}E|Z(Catechol)
ststAlr CeHeO,, SFSHAIEF: 110.1, CAS No.: 120-80-9
3.1.4 2&E7: H&(Phenol)
g}stAl: CeHeO, sFstAleF: 94.1, CAS No.: 108-95-2
3.1.5 B&EA: o-3ZE(0-Cresol)
glstAl: CHgO sFstAlad: 108.1, CAS No.: 95-48-7
3.1.6 2&EX: m-39Z(m-Cresol)
shstal: C/HgO shshAlaf: 108.1, CAS No.: 108-39-4
3.1.7 #&&74: p-33E(p-Cresol)
glstAl: C7HgO shstAla: 108.1, CAS No.: 106-44-5

w
N
el
re
>
19

71& 239045 w2t

S



3.2.1 o&FZ(Methanol) - Z-FE]o] fajo] &30 A

3.2.2 OotN|EAHAcetic acid) - HPLC &3
3.2.3 3§ (UHP) - HPLC o]&A HXA|A] o] &
3.2.4 Z%4(Ultrapure water)
4. A EDHA
4.1 &80 xA

4.1.1

ZE8U)(1 % oI EAF &) 4 L RujZ2fAT0] ol EA 40 mLE B1 FeiE

A ALt o

—1
=]

Hr

YoM 25 mL ®& 50 mL HojZetA3o] sto|E2 =, HR2AE, 7HEE, Hs, o
2HZE, p-FAE o-FHZE 25 mgZ FYs| AFctL £EEUE =37 A
Ch 1xF BEQEA9] s Ee stolE2 =, JHEE, e 1 mg/mL, HR2AE,
m-2%&, p-34ZE, o-FE2 0.5 mg/mLo| FA ot
2F

4.1.3 1A &8 10 mL RujZetA3o] Z47te] #EdNSS AFY 21, FE28U2 =577

A&t
4.1.4 2588 10 mL RojZetArFo] 1A} &880 AFHFE Y1 FE 8012 37| A2t
4.2 A@gon] xA|

4.2.1 RYEREES 0o Y1 uiEE TR AR}

4.2.2 zstel U= ARste] AAE nA R wet uEES LA

4.2.3 9] 9mE B0joA WE 2 [AstY 125 mL AztEatATo] Y=ot

424 Qe|¥9WES Yo ZatATo] £25800(4.1.1) 40 mLe Hrlsty Zalaag ure 5 30
21F wyket)

4.2.5 A58 ZA}7]0] 0.45 ym WEIS 7|97 Q EMZo| yloleto]| vtz SeojMomE EEES
oEIh. A 10 919 WAy o]E9] T ure 2 wlo]d R 7 wl2]n AfHo] 2zt
of Havt Hles e T AFLACR Gt

4.2.6 BM7IA] Wo2BE WsH 4 °C YPIoA vlo| % AT
% AT MQo|A A7 LEET Y]] [LH_‘_,_oﬂ sl glo] AERAo] A|aste] A|7F

o] &rgE Zlo] Fasict
5. B4 o ALt
5.1 THl=F YA
5.1.1 BRI 20tE Jfn /B AE7] BA

- a
AN FS BEEA, AIFEAS offie] R0z AP Hee e Yo FAFS

o
2

_65_

e 7] 7] E MR I 2otE T /&BE 7] (LC/FLD)
- A & PFP(150 mm X 4.6 mm ID, 3 pm) ®£= o]} 58 7
e Ala FUHF 10 ~20uL
e A ¥ 2 = Al
- 5 & 0.8 mL/min
. o = A A 99 % 2, 1 % Acet'ic ac'id
B: 98 % WEtS, 1 % Acetic acid
Time (min) A B
0.0 78 22
« Gradient 8 45 22
Y 7 8.5 55 45
21 55 45
22 0 100
30 0 100
Time (min) Excitation(nm) Emission(nm)
0.0 280 310
12.4 280 310
e T 3 12.5 274 298
23.0 274 298
24.0 280 310
28.0 280 310
512 #FEENO] S20tE
FLDTA B=280, E=370, 7T (SONG-PHENOL22PHENOLZ2 2022-05-08 13-15-36\22050971.0)
1] c
2l -
£ 4 I i
»] in I
Rt 1
o ; T § sed Sal % Fi - - ‘
o 5 10 15 C 2 25 30 35 min

I 1 HsF 2EEA I20IETH

6

5.1.3 Al &MHoA HAEH mF(peak)’l EEZAT 2 HEEA] P(Retentlon t1me)° 77<*7<] o
A, AFSHA|(limit of quantitation, LOQ) 0]9tQl 732
m3s ez 5.2 FFAPS HARH

54 3] olyel 55 Fres &
5.2.2 A8 4.2 o \PLAL AT} WRF 4L, A
5.2.3 A|WEZ: A F84E 5.1 o met BRI



4 0E AR AFD) F fel

™
>
i)
e}

5.3 AlAk
Ao 2418 olgsto] Tk Al met A@E 5 oY JHe] BEE T 4—1 yzEl
5.3.1 A 44 )
y =ax+b (R*>0.99) 4—1-1 Y= (A1H
x = A8 F g Hes 4% 5= FRBZ317]H(1S0)9] £47]1%F 20714 £= WHO TobLabNet SOP11g w2t}
y = g8 5 sl Wss 4% 13 A
4—1-2 YzE(A2%)
5.3.2 A4 1 Aldwe) aot
AEETES s0] ur] B oAEEe Ayd ARt AEY) 5 Ua(nicotine) ABAA 2 93 AFEOR ]
NG s e : B Al 20kE T2 /820 261 £7](GC/FID) & 7IA|220HE o) n /AR (GC/MS)E ol §
- /oL st} Uzelg B
(ug/cie) o) 78] 2(cig)
2. Apulot A2
2.1 &y]

2.1.1 ZIN| 220t E 22 & /520|237 &7](GC/FID) Ev 7|AZ20tE 2l /A4 7](GC/MS)
2.1.2 248 x-&(Analytical balance)
2.1.3 X1&}7](Shaker)

2.2 AYA Anz
2.2.1 ®oZa}A3(10 mL, 50 mL, 1 L)
2.2.2 PTFE Z}7] = (Syringe filter): 0.45 ym o5}, T2 zjalo] &7]80) M8 IUH
2.2.3 Z33: DB-ALCI capillary Z& (30 m X 0.32 mm ID, 1.8 um) £ 0] =53t 71

=% (-)-4UZ®((-)-Nicotine)

SHAl CioHuaN,, 3F8FAl2F: 162.2, CAS No.: 54-11-5
B4 n-EH Al (n-heptadecane)

S}ETAlL CyyHge, 3FHAIRE: 240.5, CAS No.: 629-78-7

3.2 ARFA|OF
3.2.1 ofo]A = 22 ([sopropanol, IPA), & &=F 2|t 1.0 mg/mL

4. A@a
4.1 &8 1A
411 228005 g/L) 1 L BmjSataso] YA 05 g2] S Rfo] Y ofolsngwes
lem At

4.1.2 2FAY(50 mg/mL): 10 mL FojZefA30] YI™ 0.5 go FAE Ao
=37 Aot

4.1.3 1x} & E8N(5 mg/mL): 50 mL Y oZ2tAF0] ZEYNM 5 mLE
x| At

fu

ol

W 2580

ol

fuiz =

4
o
ol

al

S 47 - - 68 -



5.

414 BEE: 10 mL PujEetado) 14 BEGY QY

o
in
'

S al

4.2 NELN £A

4.2.1 10 mL

sajgetadof] Al 0.1 g(0.001 g7tA])e 2AE At

E8U2 =374 Al

4.2.2 25802 =4 AY FEs] e $ FAP| We 2 ofutstol AFEAR St
24 90 AN
5.1 YId A
511 BEG, APEAS ofzfe] 7oz AW WEe Pe Wyoz FAFL
L 717184 23100
* 7l 7] ZIAIA&0pE 2o/ 520l 281 57](GC/FID) T AHFEA71(GC/MS)
e A El DB-ALC1 (30 m X 0.32 mm ID, 1.8 ym) £= o]9} =53t 71
- ewtx  aAg
e Y e 250 °C
e X Qo G T split(50:1)
X ¥ ¥ 10
. 9 & 1.8 mL/min
rate temperature hold
(*C/min) (°C) (min)
e AL 100 1
15 130 0
40 220 10
=%0] 23k &7](FID) 275 °C
olzgloler 275 °C
A3V "Ry qed ol 73730l
(MS) o]- 27k (o) Uz 162 133
et 1 240 85
5.1.2. BE &M T 20tE I
pA ]
40
] ‘110.344‘ Heptadecane
30 |7.611 - Nicotine |
20 ‘
\ |
|
|
0 T T J\ T T —= T T
6 7 8 9 10 11 12 mirl
% 1L Y 2228 U YREEER I200E 03

5.1.3 AlF8AoN HdEd nd(peak)’t BEZAN &

A A

o
JeFstA|(limit of quantitation, LOQ) ©]grel
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0] 22 A]7HRetention time)2 ZHR] 9
R 2 stal, A oY

6

B

5.2 YIid FZFAIA

5.2.1 A4 FHAE 5.1 o4 de APsA

35 Yoz 52 %

Ha 370 oo & 3
5.2.2 N3N 42 o] A|HEAG ALR

5.2.3 AlFR7: A

5.3 A4t

A 242 ol 8stel ot

5.3.1 A 24

o T

3 Qoo

oo T

5.1 of o}

y=ax+b(R2 >0.99)
x = A8 F YREFEEY & Oy Y3
y = AldEN T WREEEE 13 WA Oy WA
5.3.2 AAFA]
AldEN 5 Y- 5= y ZZ80) 2o
UIEl skeF (mg/mL) (mL)
(mg/g) B Az 2
(8)
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4=2 SriF (g E, SYAE)

4—2-1 &7 (A1R)
FAIEZEE7|7S0)] 547]1E 20714 £ WHO TobLabNet SOP11g wh2rh.

BoAENe Bgy Ak ABQY) F SR ABUA 24 A AFyoz sl a0l
£ e/ 220 2812157](GC/FID) B ZIA|L20tE Jehm/ AR EAIGC/MS)E olgstel &
WRE EAC

2. Aulet Az
2.1 7Jy]

2.1.1 7|22 0tE 22 /520|231 & 7|(GC/FID) ®= 7|A| A R20FE T2 L /AR A 7](GC/MS)
2.1.2 248 x-&(Analytical balance)
2.1.4 %1&}7](Shaker)

2.2.1 ¥o=2tA3(10 mL, 1 L)
2.2.2 PTFE ZA}7] =E|(Syringe filter)
2.2.3 A3 DB-ALC1 (30 m X 0.32 mm ID, 1.8 pm) £+= 0|9} &5

&l
>

3.1 a&=24
3.1.1 &2A: o213 Z2]Z(Propylene glycol, 0|3} PG)
8}8TAl CyHg0,, 818HA1E: 76.09, CAS No.: 57-55-6
3.1.2 #&&7%: 2M|E(Glycerol, oJs} VG)
S}stal: C3HgOs, SFeFAlRF: 92.09, CAS No.: 56-81-5

3.1.3 YRBEZ2A: 1,3-8e0]-2(1,3-Butanediol)
SFSHAL CyH100,, BF8FAIRE: 90.12, CAS No.: 107-88-0

3.2 URbA|eF
3.2.1 ofo]A 2 W& (Isopropanol, IPA)

4 NET}A

4.1 BEAMO] xA|

411 $280)(2.0 mg/mL): 1 L RuSapa30] 13-R0]e 20 g2] 222 Alo] Y1 ofol4

LaHeER Fa7HA] At

4.1.2 BRZFYH(50 mg/mL): 10 mL Fuo]ZatA3o] PG VG 0.5 g9 ZAS Ao Y1 &8
w2 =271 Aect.

ZEO 10 mL BmEetac) REU YHUS

¥ 2, 4,6, 8, 10 mg/mLY 57 H& 1A

4.1

w

i
k1

e o

E8UE w37 At A

o}.
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4.2 AZ&AY] A

42.1 10 mL RwEebazio] A2 0.1 g9 2AZ Aol $u £E8UL w374 ek
42230 A2 BHA N2 He 3 AYEAOR At

w9 A
5.1 PG ¥ VG ZAE
5.11 AYAES BEGA, AFEUS ofefel £02 AL 2 YHo2 FAFL Wt

7] 7] 7| A2 0pE Je)| i /520|285 7](GC/FID) £ At 71(GC/MS)
. A el DB-ALCI (30 m x 0.32 mm ID, 1.8 pm) E£+&= 0]} 558 A
A
e X2 250 °C
e 2 Q W C split(50:1)
- F 9 ¥ 1o
¢« o 3 1.8 mL/min
rate temperature hold
(*C/min) (°C) (min)
o AP . 100 1
15 130 0
40 220 10
E2o| 2t &£ 7|(FID) 275 °C
o]zl 275 °C
48 ggole  Hyole
o AE7] mapv My
= AR memze]e 61 45
(MS) o] &3k(el)
=M= 61 43
1,3-¥ede 72 57
5.1.2 B&goo] 3 2otg 3¢
pA 7]
500
] &
O@;\é“
<
300 ‘b(\
v N &>
o <
200 0&(@6 %o\*&
& ”6
100 - a2
ST 1 z /\ i i ' z

Iy 1. PG, VG &4

M=)
)
1o
=]
N
o
s}
]
fu
i)
fm
]
ol

5.1.3 AldgAoN e nd(peak)’t BESAN £2 HFFA U (Retention time)g ZHA] &
A, e A(limit of quantitation, LOQ) 0]gte] WA "BHE"2 st, FFeHA ol
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o] mA2 giAoR 5.2 HTYAFS AAst] 4-3 FIERIF(EELH3I= 5 67))
e Eie\iG @jijlz‘q o Alal8ono = I} AME] A Zako mahall L Aol aof
el e :;f] %7H501]A(:15\1L:£t;;_1»20 ﬂi@jﬂi‘iﬂjﬁ;i %ij%t ;;?;Ef rete B2 A|EHe oiAre MADE] AE(BAN & 7}851_ Z(carbonyls)o]| +o}% ZEAG5|E, otNE
_ _ _ _ _ _ gols|e, ofZEe¢, ofdlE, ZauYr|s|e, ZZ2EYUSIE] AIAAA 23S AT AlFdHC
5.2.2 AN 4.2 0 APBAL AHERTE BT 49, APEAS s|Mste] A8t : ;
5.2.3 AI@E: APGAS 5.1 o) w2t LAk % 122015 2212/dol2 = oblel 3/ILC/DAD) 42 ool Sl eidsE e
AHd A
5.3 Akt e ) . 1 aon . oo Z.ZTDILjﬂ]HE
. ffgjj;j;ij o]-gsto] thg ALt met AFEN F oY dRe s ettt 211 O =.20HE T /co] 9 & of#fo] 7% 7](LC/DAD) £A
) 2.1.2 48 %-2(Analytical balance)
y =ax+b (R=0.99) 2.1.3 A& 7](Shaker)
x = APEH 5 YRREESD 5= HH PG ¥ VG 5k
y = A8 5 YraEe4d f3 ¢4 diy] PG ¥ VG §1AY] 2.2 A A
5.3.2 Al4tA] 2.2.1 722 H(1 L. 4 1)
AFLH = PG U VG =& N xzg0) B 2.2.2 ZABal=atA 3(10 mL, 50 mL, 100 mL, 200 mL, 2 L)
PG T VG 3t} (mg/mL) (mL) 2.2.3 2 AtEetAS
(mg/g) B Az 5 2.2.4 PVDF ZAF7] "E|(Syringe filter): 0.45 pm o5} E+= ojupg wugQl =g
(g;_ 2.2.5 A3 Eclipse XDB C18 (250 mm X 4.6 mm ID, 5 pm) £+ oo} =Sst 71
3. BE2W L Uy}
3.1 2284
3.1.1 #5274 Z2YM|5] =-DNPH(Formaldehyde-Dinitrophenylhydrazine)
SFstAll CyHeN4O4, EFstAlF: 210.2, CAS No.: 1081-15-8
3.1.2 B& 274 ol EYY|5] =E-DNPH(Acetaldehyde-Dinitrophenylhydrazine)
S}etAl: CgHgNaO4, SFEMAIRF: 224.2, CAS No.: 1019-57-4
3.1.3 B& 7 of322f|¢-DNPH(Acrolein-Dinitrophenylhydrazine)
SFstAll CoHgN4O4, BFstAlaF: 236.2, CAS No.: 888-54-0
3.1.4 & 274: ot E-DNPH(Acetone-Dinitrophenylhydrazine)
S}eTAl: CoHoN4Oa, EFSHAIRE: 238.2, CAS No.: 1567-89-1
3.1.5 &34 121 2UM|5] =-DNPH(Propionaldehyde-Dinitrophenylhydrazine)
B}SHALL CoH oN4Os, 3F8HAIZE: 238.2, CAS No.: 725-00-8
3.1.6 &34 A2 EYY|5] =-DNPH(Crotonaldehyde-Dinitrophenylhydrazine)
3FstAl CioHioN4O4, 8F8HAIEF 250.21, CAS No.: 1527-96-4
3.2 QykAlep
3.2.1 ofN|EU}o] E H(Acetonitrile)
3.2.2 Z%4(Ultrapure water)
3.2.3 2,4-tJyE 2 E 2#|d3}to] E2}X1(2,4-Dinitrophenylhydrazine, 2,4-DNPH, o]} DNPH),
3.2.4 ER]=u} A(Trizma base)
3.2.5 85 % Q14K Phosphoric acid)
3.2.6 E|E2}3]| & & &2 (Tetrahydrofuran)
-73 - - 74 -



4. AT ® 1. 71718 =1(0)
4.1 BEgoo] £A| . 7] 7] 3 A aRopEIn/cjo] Qe ofdo] & 7](LC/DAD) ¥4
411 BFYN: 10 mL 2 RujZetATo]| = FYH S| =-DNPH, o EYE|s]=-DNPH, of= . A 3 Eclipse XDB C18(250 mm X 4.6 mm ID, 5 um)
E2|¢-DNPH, oA E-DNPH, m2n2%C|5]=-DNPH, 32 FLHS5|E-DNPHE 217F o = o] af
° }\] = =l ° 10 UL
R de 9, oMEYo| ER R E371A] Ajlech T o = e & w0
4.1.2 17t BFEW: 50 mL 24 R ZafaTo] 1} 2FELBA 242 AHFS s oAE ;
: . 9 & 1.5 mL/min
UolE™R wI7HA] Aot "
. i A
413 28 BESO) 50 mL PWBAAI0 18 EEES] YHF 9T oMIEUOIEUR £ &l g %0 nm
PR Aot . o & A A: 20 % THF in DW
4.1.4 BFEN: 10 mL BoZataFo] 2iF BEEN0| ARG Y1 o EUo|ELR =K B: Acetonitrile
Aort. Time A B
0.00 80 20
4.2 X3 goio] xA| . o =y 10.00 75 25
4.2.1 DNPH &910] x| =S Kl 30.00 40 60
4.2.1.1 IAFgA: 200 mLo] FujZatA3o] of 150 mLe| S/AS E2 ChF 85 % QIAt 28 35.00 80 20
mLE AR & & AL 242 w37 Al 40.00 80 20

4.2.1.2 2 L 22 HujZatAF0] ofJEUO]E™R 1 L& Y31l DNPH 6.792 g(24 mmolod] si3)

o A% A0 9L T BACIE/BWIR ofF LW FAO| YrBAAIE 0}

T TR P P T Y L R e

So1A oheA DNPHE §3IAIZICHZ ol olglAl efofof Sieh).
4213 DNPHE 83}417 & QIAHgo) 58 mLE 370 ofsPi mukgH(§ale o] AFolA wet "”
Moz g,

42.1.4 2242 3R ALHEAL Aa4 A7 3 e AXMo s W) -
4.2.1.5 DNPH AA&& £0]7] 9sliA A2 ofFe Xold 4 L 2ol du dgsted 2 = i ;
4.2.2 E2]=0} ¥(Trizma base) 8: 1 Lo HujZetATo] 44 200 mLE Y E|=ut E H I i
%(Trizma Base) 2.00 g& 9 & opflEljoled2 = i | (.
S7HA] At A2 ofF2 oA 1 L ZAo] B ‘ it I i ]
ael_ _/;\_ 9\)1‘:]_ 5 1 = » 2 » »
4.2.3 N2 %A 23 L 7tEEY R #ESE I20tE Y
4.2.3.1 10 mL ZA BajEetA30] Alg &F 1 g2 F5t0] ofN|EUO|EH 2 =K At ) )
4.2.3.2 7ZH0 AzbEala S0 4.2.3.19] 81420 10 mLe} DNPH 912 W &F AL 5 ofx 5.1.3 AlFE&AN HEd 5I(peak)’t BESHA 22 HEFAIHRetention time)y} AHE
Aol 308 WX gt A5 721K 4AY, FLEHA(limit of quantitation, LOQ) u]gte] mja: "BHAE"2 s}
v o hay .
4233 10 mLo] 74 Huj=elAT0] 42,329 £3589 4 mLS 21, Eojx0} %(Trizma A oldel MAg HdeR 5.2 AYAEE AT
base) Moz =IA] A H, & A £ 0.45 ym WHQ HWE=2 ojutsto] A
sgoloa gt} 5.2 7128 AHAE
5.2.1 A BAAE 5.1 ol 2L A@gole] MANKo RN oyE: AEYL By
5. 2A 9 A & 37 o9 s e BEANS M5ty APAdS ARt
B U B il
5.1 7h2Rd AEAY 5.2.2 A8 42 o APFAL AT BRI FL. AYEAL 8] 4sto] AT
51.1 o932 20LE Ta) 3 /AL M A S 7|(LC/UV) BA 5.2.3 A&7 Al 5.1 o waf FA7}
HAAe BEGO, Aldgolg oo xio Algeitt WER 2e WReR BAAS Bk
5.3 ALt
Aapiie] 2412 olgstol the Al met Al@Ee] F ol el 52 path
53.1 AFA A

y = ax+b (R*>0.99)
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ot ofy

AEE&A 5 7t28d 5= - FAR F 7I2R
(ng/mL)

=]
=2

Ala 24
(8)
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LoAEgel oo
2 A A ARG AE@Y) 5 F24500
A o] AP 2L st AFYor SEAY
458 A8

2. Ao} Mg
2.1 74H]

2.1.1 =24 EA0/AZEA7](ICP/MS)
2.1.2 ofo] 3 2¢o]H¥ © B(Microwave oven)
2.1.3 281} &2]7|(Sonicator)
2.1.4 248 X-&(Analytical balance)

2.2 AFA A0 E
2.1.1 2]z 2gl(Polypropylene, PP) £7]
2.1.2 opo]l 22 Qo] B F5l &7](vessel, 0|5} H|Ad)

&3t U, o, 7IE 8,
¥

=2 =] i
wA71(ICP/MS)E ©ol&3to] 3

3.1 #&=24

3.1.1 2&E2%A: yZ(Nickel)

skstAl: Ni, stshalal: 58.69, CAS No.: 7440-02-0
3.1.2 #& =74 d(Lead)

g}stAl: Pb, ststrlak: 207.20, CAS No.: 7439-92-1
3.1.3 #Z 24 7F= 8 (Cadmium)

ststAl: Cd, spstAler: 112.41, CAS No.: 7440-43-9
3.1.4 #&E%A: 3 2(Chromium)

ststAl: Cr, shstala: 52.00, CAS No.: 7440-47-3
3.1.5 2& 24 £&(Mercury)

glstAl: Hg, shstrlad: 200.59, CAS No.: 7439-97-6
3.1.6 2&24A: H]A(Arsenic)

3FelAl As, 3FebAlef: 74.92, CAS No.: 7440-38-2
3.1.7 2&EX: A& (Selenium)

3FelAl: Se, 3lEMAlak: 78.97, CAS No.: 7782-49-2

3.2 URbA|eF
3.2.1 1000 pg/mL Z(Gold)
3.2.2 65 % A AHKNitric acid)

3.2.3 MAek4A 4 (Hydrogen Peroxide 35 % in water)

4. Agaty
4.1 BFEA] xA|
4.1.1 B8H(13 % HiHv/v)): 1 L Ejz2gal

710 x4 800 mLe} 65 % A4t 200 mLE

0);]
-

ZAFT 29 527 200 ng/mL7}t &

55 F BEE74(1000 pg/mL) & 200 L F7tsto] & Aloj&Ect



o

AL HY AP NG SN gis YA =00l Ak FUR
4.1.2 BFEYH(10 pg/g): AMASH 15 mL conical tubeo] 1,000 ng/mL EFE24 1859 ZAES
0.1 g A Ao} 21 10 g7tA] viggAoz A2
4.1.3 1x} E&8A(100 ng/g): AMASH 15 mL conical tubeo]] EZFYH 0.1
10 g7tA] "ig-&A o= A2t
Zgol: HAIEE 15 mL conical tube 67]0] 1A} B&EEMO] BAS UXF xfjof
&qog 3% 10 go] == A2

A

g9l A% Aol

ol

>
i

4.1.4 1. ufEd

i

4.2 NP gAY =A
4.2.1 8|9 HAo] A& 0.5 g, IAteliad 1.25 mL, 65 %
gRIsto] QHgEhAIZIT).
4.2.2 Ofo]Ag2golH o8 er2 AAs] &=
L 587F 100 "CollAl RAIAIZT &, 10
ohg, 5%t 190 °C 714 2] 2087
E 1 Ofoj3z2¢o]B ey EZ(q)

A5 mLE g1 30 # B¢

2

0 #3F 100 C7HA] &2
087t 160 “CollAl S-R|A|71

stol Arzsle Hy
160 A gz
R =

M
ro
= £

-~

o

T [min] E [W] T1 ['C]
1 10:00 700 100
2 05:00 1000 100
3 10:00 1000 160
4 10:00 1000 160
5 05:00 1000 190
6 20:00 1000 190
4.2.3 23e Agte Y2t & 2445 0]8519 50 mL conical tubeo]] %|%E 25 go| =& vt
ggooz Ay A@gooz stk
% A& Qlo] BE AS Zo] Mdt FAIE |8AS Fulgtt
A 9 ALt
5.1 3347 AEAE
5.1.1 REAGS AT/ AFEA7|(ICP/MS) 4
HYARS BEGY, ABEAL olfe] A0 APYTE 2L Yo FABE Ak
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2. 717124 =21(l)

* 7l 7 3 A EE0/ A7 (ICP/MS)
¢ Nebulizer gas flow 1.07 mL/min

e Auxiliary gas flow 1.2 mL/min

¢ Plasma gas flow 18 L/min

* Lens voltage 6

e RF voltage 1500 W

¢ Analog stage voltage -2300

* pulse stage voltage 1150

* mode standard, peak Hopping
¢ Dwell time 50

¢ integration time 1500

¢ RPq 0.25

e Mass(m/z)
condition

ISPS mass Ax mass
- (m/z) - (m/z)
Yz 59.9 e 202.0
o 206.0 EIES 74.9
FaR=2=1 110.9 A5 82.0
EE 52.9

5.1.2 A@&Mox HAEE 54 4o ot 7]17]8Eg3ko]l FZ3tA(limit of quantitation, LOQ)
09 39 "EPE"R ot FYA oY H 5 o= 5.4 FHAIH S HAIsY
52 F34F AHAE
5.2.1 AZA: BAAIE 5.1 oA AlFEEA0] 7)17|9tg o2 RE sl HEFS Z&st
£ 24 370 01”4 TE o R BEUNEG 3|Msto] A A E
5.2.2 AN &N 4.2 o A|FENZ AESITE Badh Fe, AP 8HS FAlsto] Al&3tct
5.2.3 Al@x: A|E &AL 5.1 o mat A}
5.3 AAt
Ao 2415 ol gsto] TS AktAl met A|lEEd F oid 8o =5 7ot
53.1 A 24
y = ax+b (R?=0.99)
x = AEEH 5 534 €929 5%
y = A88H 5 534 9429 717|193k
5.3.2 AlAHA]
AFEA & F34F 5= - 3R F 3457 559  FEEU R
R A2
B (ng/g) (8)
gF =
(ng/g) Alg 27
(8)
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4—5 Hu 5o YEZAIF(NNN, NNK, NAT, NAB)
L Adgge] aof

2 oAgue Ay At AE@Y) F FuiSolUERARI RO Skt

od

N-nitrosonornicotine(NNN), 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone(NNK),
N-nitrosoanatabine(NAT), N-nitrosoanabasine(NAB)9] A|&ZA} £35S 2Jsh A|FHOo 2
AT 2otE T n /AFEA 7] (LC/MS/MS)E o] &5to] THlSolYERARIFE #A5.

2. gl M=

2.1 A]
2.1.1 A3 20} & Jfu /A8 7] (LC/MS/MS)
2.1.2 281} £%7|(Sonicator)
2.1.3 248 *-&(Analytical balance)
2.1.4 Z1&7](Shaker)

2.2 APA 2DE
2.1.1 Bo]=2}A3(10 mL, 100 mL, 1 L)

2.1.2 0.2 pm B ol W
2.1.3 A™A: ZORBAX Eclipse Plus C18 (150 mm X 4.6 mm ID, 5 pm)E+= ©o]Q}

ofn
oln
el
pad

3. BEEE 9 vk
3.1 & &4
3.1.1 #&&24: N-E 24 %21 FE(N-Nitrosonornicotine, ©]5t NNN)
sFeAlr CoHuN3O, &Fstala: 177.2, CAS No.: 16543-55-8
3.1.2 B& 27 4-(N-Nitrosomethylamino)-1-(3-pyridyl)-1-butanone, ©]5} NNK)
skstAl: CioHisN3sO, 8FsbAlaF: 207.2, CAS No.: 64091-91-4
3.1.3 E& 274 N-YE 2 4 ol}EI(N-Nitrosoanatabine, ©|3F NAT)
shalAl CioHisN30, 3FehAlgF 1189.2, CAS No.: 887407-16-1
3.1.4 2&E%A: N-YE 2 4olutAl(N-Nitrosoanabasine, ©0]5} NAB)
SFsHAl: CioHisNsO, shahalag: 191.2, CAS No.: 1133-64-8
3.1.5 (YH)BZ=4: N-UEZ4a w2 IF-(N-Nitrosonornicotine-2,4,5,6-ds, ©]5+ NNN-d,)
8}aTAl: CoHyDAN;O, &Fatalar: 177.2, CAS No.: 66148-19-4
3.1.6 (WH)EEE7: 4{N-Nitrosomethylamino)-1~(3-pyridyl)-1-butanone-2,4,5,6-ds (°JoF NNK-ds)
S}EIALL CioHyDaNsO,, BFHAIEE: 211.2, CAS No.: 764661-24-7

3.2 ARFA|OF
3.2.1 ofN|EAF & @ & (Ammonium acetate)
3.2.2 oM EUto] E H(Acetonitrile)
3.2.3 ter-2(Methanol)
3.2.4 ofN|EAHAcetic acid)
3.2.5 2%&4(Ultrapure water)

4. A|EDHA
4.1 mEgoo x|

_8"_

.1
5.1 °“Kﬂ It dfn/ A%
3

4.1.1 BF8(100 mM OfN|EAL Qtwy fgof): 1 [ BujZEatATo) o EA dnE 7.7 g9
ZAE Aol Y1 2eLE a7 At
4.1.2 %%£0)(10 ng/mL)
4.1.2.1 YREFHM(1000 ug/mL): 10 mge] NNN-ds, NNK-d; 2 10 mL HojZetA30] 7t
7k Y1 ol[EYo|EY R =3HA] Aot
=e
B

4.1.2.2 13t YR EFLH(10 ng/mL): 100 mL BujZatado] YREELN 1 mLS P vt
gHog FIVHA] ATt
4.1.23 1 L RoZetAa3o] 14 YREEFEN 1 mLE 20 viggdoa w37kl A =&
o2 }ROH‘#
4.1.3 EZY(1000 pg/mL): 10 mL RuZ2tA o] TSNAs 459 TAE 242 10 mgX Ao

z
91 558 Hi £ 2748 Aect

4.1.4 17+ #&8N(10 ng/mL): 100 mL LujZetA3do] #5849 1 mLE i 25802 &5

4.1.5 2R FE%(10 ng/mL): 100 mL YuZetAFo] 1A #&EE 0.1 mLE Y1 FE80i=2
3R AL

4.1.6 BEL: 6 7§19 10 mL BmZatA do| HIEA|E 1 g T
Q. Q

19Y 9o ¥ F5802 £ xﬂ#}

Wy
N
N
=2
2

in)
o
N
AN
24
e
2N

=
4.1.7 ol'57¢ A (10 mM O EAL & ~-8oH): B ZatAa30 ol EA ¢dRE 0.77 g9
SAE Mol Y1 2852 FIVHA xﬂft}.
4.1.8 0]5% B (0.1 % OfM|EAL in HghE): 1 L RojSetAa3o] offEAN 1 mLE 21 HES2
= 27HA] A2t

4.9 /\]EJB_OHQ] xxﬂ

ao 1

4.2.1 BIRAE: PGY VGE 22 vl &(w/w)2 Estol BlgARE AHE3ICY,
4.2.2 N2 50 mg2 Fsto] 2 mL 24 92| vlo|Lo] e F, £E§0] 500 uLE A7IRACE
423 0|% 30 ¥ 3 A0} £5F H 02 um WH W2 ofusto] APgA0R Fhck,

=olUEzAtelE HAAIE
2417](LC/MS/MS) BA
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B BEG, ABEAL ofefe] K0 AL 2 WHoR FAPL ik
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512 &

* 7 7] El A T2 UotE 22 /A 7F A 7] (LC/MS/MS)
o 7 = ZORBAX Eclipse Plus C18 (150 mm X 4.6 mm ID, 5 um)
e Al B = U F 1.0 pL
e A ¥ 2 & 55 °C
. 9 ES 0.3 mL/min
: Fpl A Qon
. o s - A: 10 mM OFAN|EAL ¢nE 58 of
B: 0.1 % OIN|EAL in WErS Lo
Time A B
0.0 90 10
o s A oz 4.0 98
6.0 98
7.0 90 10
15.0 90 10
e O] 2 3 ©WcEct ESI, Positive
¢« Curtain gas 25
e Collision gas 4
s o & A ¢ 5500 V
¢ on source gas 1 50
¢ on source gas 2 50
¢« Source 2% 600 °C
B 2. AFEAT] o] 2Z()
ey RSto] & 3ol 7370l &
o (m/z) (m/z) (m/z)
NNN 178.1 148.0 120.1, 119.0
NNK 208.1 122.2 79.1, 106.1
NAT 190.2 160.1 79.0, 106.0
NAB 192.2 162.1 133.1, 106.1
NNN-d4 182.1 152.2 124.1, 108.9
NNK-d4 212.2 126.1 83.1, 110.1
e R
- S - TR
NNN ‘
NAT
| k |
I NNN Dﬂ'*"jl_"?‘
A ML s
a3 1. GHjSolHERAINR BFEEA 9 YREEEA I20tETH

5.1.3 ANFgMofA HEe w3 (peak)’t BEELY 22 HESAIHRetenti

on time),

( g2
el gadole mI WAEE ZA] AU, FFA(limit of quantitation, LOQ)

A9 "27E'2 i, AYWA 4o Mg Yo 52 FPARL

52 QUS| UERAINE FYAY
5.2.1 Zed: BYAE 5.1 oA e A@Eg WauKoRYE o
9 &

A
5.2.2 A|8La: 42 4 /\]o-LQ_oHo /\} sy, Wwast 7
52.3 A|lgdzx7: A|lgdgole 51 o wat BAstc}

5.3 A4t
AFAY £A1& o] &sto] ofg AlktAlo] wal A|lFEH F oY R s=s it
5.3.1 g 4
y = ax+b (R*>0.99)
x = AEEH 5 24 YRBEEEA 5= Oy oig IS ERARIR &
y = AE88H 5 4 YRBEEEA o3 ¢@A O] sjd GUiSo|HERARIF
(. NAB @ NAT: NNN-d& YR BZ2A 2 ALt
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