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(4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone,
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T 4-F B TR A - 1-3-MEnE B 1- T H(NNK)@
NNNHFINNK B DA BIEYE - BlE %
R B YVE - IRFAIFHTE 70%HY) FEHTEr
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FEHIEE® 15 OB E T DAHERE O
T - e 3 DR E R - BRI Z AN
B LA — SRR R DR = A AR
ZAfis R A B B I S R R A B e B
ERN SRS T » Elk SRS E
—HESBBUNER S GIE 2 EE -

FKEIAR86FEIH 19H AEE M " A HERGH
% 0 96T H 11 HIEH A RIB IEFRZERGHE
BEBRE—EHRE © "TREEES T KE
8 EBLUPUE RN mAS Lo 1 ER
B R ENE S AR DUET 8% - 1% PR EAE
W s FEEAREE » IRICEEREET 5 B2
IS A EH 2 o IR T B 4 B 864E 10
AleHAEGZ "THBRZER T MERRE &
B U HE THIETH I HEEICEH
30HIE - R ZEE T MR = E - 25
F51.5 mg/ F15 mg/5 » HISFETHIHE » 73
BE1.2 mg/E R 12 mg/3 , @ - FTEbEE AT
97.03.27FZBITF509707001 7055 82 T A,
Ed T EmE SR ASERIRE ) BErk
HE : PERRESFEAH1HE - e
HT 0 NEEE] mg s FRAZER - NG
FiE10 mg"? -

H84FEH - A LSy E BB
el T R stk TER - SERFEET
TR E DR S T KA 5
A FFT234F < 106 EAES T ERE - HE1
R RBEARFE L Sofd A iy - ST IR A s
Hed T » ik —fbikEE  DEERE
PAHITAE - ] R -

AEBENIT LS TEE TE - (k%
ISO17025FHEAFE » BITALE T < FylElRTS
TAE G R e - SRR B DL IR A AE
CMBMURy L B E » [FIFEE TR « ST
AR e T REmEE il - mEE
EHR91F4H B2 BRI RS E(TAF) F R
B = U R A (CNLA)Z 503 » TR 1044
10 A @ISR LR RS RS - BTt

it B i B E R Bl - AR H REIRS
R E 2 a3 [FFES (Asia collaborative
study) » B {H SR S A B B = A T AN
fabgRE 1.2 FU% - 1055 5T AR A E I i
fEdi T~ Bl k—&8 ikt i E ik
B OEGE - RSN R S EIERY
] o

HREBS®
— R
(R R AL

BAZEARAY 120 ~ SETRRAY39ME Je A PERRAY
ST » FFSOREAE N -
()Rl 2
FLNEE (isopropyl alcohol * =& /K&
335 1.0 mg/mL) ~ /K 25 (absolute
ethanol) f22-FF EL s bk (quinaldine » i &
99%LL ) (E. Merck, Germany) ; JE 5 &
HETLEI8% LA E - 0 - 4°CEEERFE)(Dr.
Ehrenstorfer GmbH, Germany) ; —% bk
(carbon monoxide)fF ¥ ffi(Concoa, USA)
(SESYSIEEENIS
CORESTA Approved Monitor No.§, CM
(Borgwaldt Technik, Germany)

—ESRkREA
(M 5 B (BT-KC RM200A, D. B. Hank &
Company Ltd., Germany)
(D) E UL HEET(Soap Bubble Flow Meter R24,
Borgwaldt Technik, Germany)
E)RFERE T
1. 7890A GC, Agilent Technologies Inc.,
USA
2. Trace GC Ultra, Thermo Scientific, Italy
(e 7 W B
1. GC ChemStation, Agilent Technologies
Inc., USA
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2. Thermo-Card software, Thermo Scientific,
Italy
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ETHRA EERF ST « ik —f/bikZ
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1. A2 IR EHE © BN ASL BT R
W% bR - Mg AR AR A
23 mm  JEEEEDN LS mmaEE RS
REEINLE3 mm%%E » D=FHRES
Rl -

2. RS RB R Z 5N - SRERE IR TENE
FifE22 + 1°C » MHEHEETESS - 62% ©
B BRI FE T - FRAI48/NEE DA

£ TOREUT © U8 A HIFERRAT12/NRF LA
EfwA -

(PR e o R R B T

L WA BB 5 P 2 KR« et bk
A B AT IR R SRR E22 +
2°C » FHEHERESS - 65% -

2. WS BEE - W 2 B B
TEFRRIBISOE L » R IRFAFF IR ]
(puff duration)52.00 £ 0.05%) » &R
FABEFE (puff volume) f535 = 0.15 mL » %
AR (puff frequency) R 760 + 0.5F01%
FA—R o FRAET R - JH R
1£200 + 30 mm/sec * DARE (RIT AR 2 %2
2R IAR— -

3. —&LIIE : BRRFTAERRZHIL
PR L RS 5 B BID
13 5% =T FEREZ—S/LiRiE
HEREEETRIE » StlA5%— Rk E
TRIENG R R RR AR - FBEIR A D3 % B
1% — & LR IS HE SRS AR b A 70 AT (6 Y
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LB (e s BUR B T bR — S AL R AR
ERIRE - HRDEELIRE) - 258
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SR - HREE E RS - DUEITHIK

T2 o BT AS IR A K ¥ 2 Cambridge

B R Fr o BRI PERA T BRI

0.1 pmZ AL » 99% I HEwHE R IR | -

B e A Pt - I E B R
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HAJHE [E R R )& (total particulate matter,
TPM) & & -

HEE R RI Y E & & (TPM, mg/32)
=(W2-WI1)/N

W1 @ g TIETESE | (mg)
W2 @ JELEEREE TR EE | (mg)

N = T (I e B I P i o A S B

(e it 2 F B

DA I T B SR R h 2 Fr - R i
BRI E 2 A AN ST =R - &
REMEEZ.2250 mLEE I3 - SN
AZERARS0 mL > A3 G ds 2= IR AR
20778 - (RAFRRIE -

(BES Ta8HE

LJEd THEEHRECH « e T4

mmf)0.05 g » FEHEREE » DAFEHUARE
ARG TE A 2220 mL o BEERREE 2.5 me/
mLZ BEAE R - B R TE0.1 ~ 0.5
1.0~ 1.5+2.02.553.0 mL > 53 5ILA
FEHUABIFREL E 210 mL - HEOR
JE#%0.025 ~ 0.125 ~ 0.250 ~ 0.375 »
0.500 ~ 0.62520.750 mg/mL.Z fE#E
T -

2. AR BUE - SRR TR

VAR pL o EASRME TS - 28T
SR T SRARRET - bR AR AT T
2 ENTERE - ARBES T IRERRZ
e 52 B P AR E i (2- BRI AR ) o2 97 e
EFELL - AR T IR EmhR -

- SRR AT R EE S AT R

friiEs - K BE 7 he & (flame
ionization detector, FID)

JEHE :Rtx” 100% dimethyl
polysiloxane * N1£0.25 mm °
30 mZ EBAIETE

ETEEE © 170°C

ST EREE : 250°C

SRR 250°C

4. BRA T TR+ DR AT AT

AE LR SEY) < ZER0R - IETEES T

B AR Y R I T R 2 LR » AR

fed THRMEdh#R - St E B T R

Yed T IRE (mg/mL) °

B EEYFEd T & & (Nicotine,

mg/37) = CXV/N

C = JEE 0ot R R R N ST R A 14 2 JEE U
Ve T RE (mg/mL)

V  ZERUARI RS RE(mL)

N el 28 U v B A P W o A S B

(k> & BHIE
1 KR BO B « R R I R 1

JKHT 0~ 5510 15520 mg > 53 BILAAE
ARG EA 210 mL > BRE
B0~ 0.5 1.0~ 1.5522.0 mg/mL;Z fZH#E
VB

IR FHEVS TR Z 5T

C (mg/mL) = (Wb-Wa)/V X 1000

Wa Ryt B EE (g)

Wb R EOEIFE + /KEH(g)

VR ZE A BT (mL)

ARERR AR BUE ¢ ISR IUR D IRAEE

1 pL > EARMENTES > 2T
PRIFETT SRR T - StSR R T R AT 15
ZIENTERE - RIBK R R R
Jo FLE AR e i (K 82 B e T
tE - fa ROk R e R -

- SRR R RE A R

fhds © BVEERHES(TCD)

@ : HP-PLOT/Q N1%0.32 mm x5
30 mZ EAHERE

EREIRE © FIE 150 CHERF RTS8 -

B EFSE1°C /min » $£15200°C
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Mg S5 PR SO ARSE A I IR M TR R 2 B BT - K
SIFERAR - SRR E R SR
K53 RS (mg/mL) °
FETLEE SR HR/K ST & B (Water, mg/=Z) =
(Cs-Cb) X V/N
Cs : JE i e 85 L NS AR A 1R o2 BT it
V7K 3B (mg/mL)
Cb : 72 1B i et 52 JE 7K 43 R B (mg/
mL)
V @ ZEHUARIEETE(mL)
N : R R RS I AT A S 8
(WEmEEHE
FEIH & B (NFDPM, mg/37) = #& IR (ki
vagE-EhT a8 KrEE
(H—& bRk
R AR E T - R B R —
FALh E BT EE BT AR - W E BhEC

gRYIENH— & bk fil & - HE A fymg/
i o

(Bt
F B DU Microsoft Excel 201051 &
HELTHET 53T

()R AR A 2 A I R

#2014 - 2015 CORESTA collaborative
study Z a5 » CM8 AT ZE
H T EEMEETEL482 - 1.818 mg/
0 SR FA B Z r{E (the upper limit
of repeatability, r = 3.686 X SD)Fe/NA
0.155 ; & EAEFRE2.15 - 15.97
mg/% » HSRW sl L o[BI
1.07 ; —& bR & = NEFRLI1.57 -
15.27 mg/3Z » HSRWE R 2 BT/ INR
1.36 » A HEHIFIR - AIEZGEBAR S
KA TR - FREATRRH -

HRRER

—  BEMBEEATRE T RENS
BHE

1064F &l B AL 2 L AT 5618 - Akt 2
EER T RCE A ~ R KRR - R R A AR 12
fE IR 3 9% R KRl peshd » W THR
TR S SR 2 AT S BRET © B T 4fEHELERL
HRARAN » AR B 2R/ e T ivE i
7 BERZHE  AarEZeE T KE
i JEDLFR SO R A ds b o 1278 B AR
e T R EHEE 0.1 - 0.8 mg/s2 » i
Rl - 10 mg/37 5 35TEAE (N & HE L EFAKRY)
Az e TR R B & E 0.1 - 1.0 mg/3Z
R - 10 mg/32 3 SEEAREEMRANZJEH T 1
NMEHIE 0.5 - 1.0 mg/3Z - FEIHES - 10 mg/
2o AEELTERARFY 575 T SAMPOERNA
MILD ; * "DJARUM SUPER ; - "Surya 16
GUDANG GARAM ; K& "PROFESSIONAL
GUDANG ; ' & "TPROFESSIONAL
GUDANG | fEfRiA A% EREREE T R
HlmEEs - HER3EMRAE L TR E
1.0 -2.2 mg/~Z » FEHTR14 - 32 mg/37 -

EEEIE S - 12FRERLZE ST
SRS SRR — - S RE S T &
EHIEF0.15 - 0.95 mg/3Z » SEEMEF0.59 mg/
X IMEREE " EEREXS-1ZR )
TR0 s EHEEEEE1.39 -
10.22 mg/37 » SEIG{E6.76 mg/57 » ffl{E &
KE "EEREXS-1E7R ,  my | e
BEERY 5 39FECMRIA Z B T KRR
WHESRE » Bl T & =& & 550.10 - 2.05
mg/37 > SEHE0.63 mg/s7 o Rl EREE
B TEEEEESTMER ) K THHEAR
1552057 , » &\ E&E R " Surya 16 GUDANG
GARAM ; ; FEH& E#i[E550.70 - 41.80 mg/
= SEEE 58.35 me/3 o Ml ERIEE R
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K—16FEMERHEERATERTEET « BHk—RtHaE EF T ERREER

T BT (mg/5%) HiH(mg/Y2) —H(blr(mg/32)
BoRE RiE %) ERE T e FFEr(%) Ly glilEiE
EEFHXS-1Z 5T 0.1  0.15£0.01 150 1 1.39+0.11 139 1.79+0.18
REERG3 20574 03  0.29+0.00 97 3 3.26+0.08 109 4.06+0.07
FRERLHE 0.8  0.90+0.03 113 9 9.89£0.15 110 12.27+0.25
RESBELR 0.8  0.87+0.02 109 10 10.22+0.15 102 12.06+0.20
FEAETZE 2057 0.6  0.60+0.01 100 7 6.36+0.15 91 9.20+0.14
LM 2057 03  0.25+0.01 83 4 2.77+0.12 69 4.00+0.23
R X SERHENE 0.6  0.50+0.01 83 8 7.04+0.12 88 10.21+0.22
FaTER [T Ace 0.7 0.73+0.03 104 7 8.68+0.27 124 11.67+0.38
FE TR 2B 0.5  0.54+0.01 108 5 5.39+0.03 108 5.38+0.06
Al B[] Adrs i 0.8  0.56+0.02 70 8 7.70+0.20 96 8.62+0.19
PTEEE109E Y 0.8  0.74£0.02 93 10 9.80+0.10 98 11.99+0.28
TEF203L 0.8  0.95+0.02 119 10 8.60+0.20 86 11.24+0.23
SEME 0.59  0.59+0.02 6.8 6.76+0.14 8.54+0.20

Tl E R 6 L AT (E

AU A e T R R S ST (B A % = (BB R (E) © 100%

'EERRERMEZR ) K TIHFNEAELE
2057, Fr& s T DJARUM SUPER | - 5f#
KREERFAZEd T REmRISERNE= - 8
HT & EHER0.59 - 1.04 mg/37 > SFHHEE
0.77 mg/~7 » EREER "H#SHFWIZE
o ek RS20,  BlhEE
#3[# £56.00 - 10.00 mg/37 » SFHI{E F58.09 mg/
T HEREER THEENSEY 0 &
EE R TR E207 o #K1897.03.271TEX
B B B TE509707001 7057 445 T AN
Edr THEmEEmIl R BamEritE:, Bt
PBREF2FHUE « HEERBE9SFE4H1HER » B
ZRET  NEHEE 5 B 2EH
10250 - 1065 s 2 S6TEak i+
"DJARUM SUPER ; * "Surya 16 GUDANG
GARAM ; K "PROFESSIONAL GUDANG ,
Zleh T asmillEENET RS =500
FEWEF , - "SAMPOERNA MILD |

"DIJARUM SUPER ; * Surya 16 GUDANG

GARAM ; K "PROFESSIONAL GUDANG
ZEHEERNEBHNA T RS 258 » 5
BRI AR R T I e = EAE -

ZmERREERPES T REHE
ANEERRREZEME

1064 T EAR AL EIER B & T K
Rl EEERMEZ AR — - F=FR
s T Am o BE  H#EORKERTFES
THHE B REZ70 - 150% ~ 50 - 146% K
84 - 118% » {EFEHM T HE » BlE ~ HEL R KRE
HRFE AR M (E R ISR (269 - 139% ~ 61 -
168% 5296 - 120% °

B EMF T - e T B B v A B
EREE S REET R T EEFXS-12
5o s EECMRAAH B T R R B
EREE S &EEE S T EEE20
X K TEMER o ERERAT BT
B A E AR EEH ol & mEE
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T ey T (mg/52) Eif(mg/%) —H(blr(mg/32)
TNE REE BE%) ERE S BEE A% T HIE
F[E20 1.0 0.50+0.01 50 10 9.29+0.16 93 7.87+0.12
%m%w ER(=)) 04 0.37+0.01 93 4 321+0.21 80 4.41+0.25
BEBRER 0.5  0.41%0.02 82 7 5.17+0.17 74 9.83+0.52
FHLEHEROE205 0.5 0.59+0.01 118 6 5.65+0.13 94 4.87+0.15
BUNEF#2057Z 03  0.33+0.01 109 3 3.1140.06 104 3.46+0.09
FETN 0.5 0.73+0.02 146 7 7.97+0.16 114 9.80+0.14
B=es iR R ER 0.6 0.54+0.01 90 6 5.59+0.19 93 4.73+0.14
21682157 03  030+0.01 100 3 3.28+0.18 109 4.85+0.14
BH21-#2157 0.6 0.63+0.02 105 7 7.14+0.15 102 8.55+0.07
HEE20Z 0.7 0.86+0.01 123 7 8.54+0.15 122 9.06+0.29
EWER 0.7 0.87+0.02 124 7 11.74+0.12 168 15.83+0.48
MMAF Bl 6955 0.9 0.61+0.01 68 9 6.97+0.10 77 9.05+0.17
MM A F 7 205% 0.7 0.60+0.01 86 7 6.23+0.10 89 6.85+0.13
MMAF Bl 555 0.5 0.48+0.02 96 5 470+0.10 94 4.98+0.06
MMAF Bl 4355 03  0.24+0.01 80 3 2.39+0.12 80 2.42+0.10
MMA #6557 0.5 0.49+0.01 98 6 4.60+0.11 77 5.00£0.19
9B mojitofhER 0.6 0.51%0.01 85 8 6.03£0.10 75 7.07£0.15
FEELBETTIZR 0.1 0.10£0.01 100 1 0.70=0.10 70 0.43£0.02
HEEMETT4ZER 03 037£0.01 123 3 2.70+0.10 90 2.32+0.06
AT TE R TR Y 0.6 035+0.01 58 8 4.90+0.10 61 6.19+0.16
£ B VRS R A R 0.8 0.86+0.00 108 10 10.33+0.10 103 13.33+0.17
(Bl R 1B 202 0.7 0.75+0.01 107 8 7.23£0.10 90 8.57+0.14
THEERT 0.7 0.42+0.03 60 7.80+0.40 111 12.29+0.30
MMAF Bl f95F 0.9 0.68+0.02 76 7.50+0.10 83 9.16+0.06
SAMPOERNAMILD 1.0 0.79+0.00 79 14 1750040 125 13.43£0.36
DJARUMSUPER 1.8 1.62+0.11 90 32 41.80+0.70 131 23.39+0.35
Suryal6GUDANGGARAM 2.2 2.05+0.03 93 31 37.40+0.80 121 21.83+0.28
PROFESSIONALGUDANG - 1.76+0.04 - - 29.00+1.20 - 17.29+0.36
HE A ERSER 0.5 0.61+0.03 122 5 5.70+0.20 114 438+0.37
ST Smg 03  0.38+0.01 127 5 4.60+0.20 92 6.85+0.12
MMA i 65% 0.7 0.75+0.01 107 6 4.10£0.10 68 3.86+0.06
MMA = #3557 03  0.29+0.01 97 3 2.00+0.10 67 1.49+0.05
B0 B % R 2 Uk 0.6 0.57+0.01 95 6 5.60+0.10 93 6.06+0.18
TG R=AT S Ao 0.6 0.55+0.01 92 6 6.00+0.20 100 6.33£0.13
BAIEA 1572032 0.1 0.10+0.00 100 1 0.70+0.00 70 0.90 = 0.04
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R N06FEMEMFENRATERTEE T » MR —ELHE SRR ERRERERGE)

o _ e T (mg/5%) _ FEH(mg/57) — &L (mg/)
TRE O REE BFE) BRE S REE FE%) T HIE
WEHET AR 0.7 0.70+0.01 100 9 9.00=0.20 100 9.85+0.31
T HEEAER 0.6 0.64+0.01 107 6 7.20+0.10 120 9.59+0.15
B TE TR IR Y 0.5 0.51+0.02 102 7 6.40+0.10 91 9.53+0.20
[ERRAE T 0.6 0.60+0.03 100 7 5.90+0.10 84 6.06+0.18
SEIMHE 0.67 0.63+0.02 8.4 8.35+0.20 7.99+0.19
* AN E R 6 B R AT IS A (E
b MRS R T R AR A AR (B B R R A %= I (/AR () X 100%
FRo106FEMESHAEERTIERPRHT « EHER—FLhEEE N ERGEER
o BT (mg/=%) HEiH(mg/37) — & klik(mg/%)
SN reliliE BFE%) fERE Ly glilEic) FFE (%) LyglilEic)
G e 0.7 0.59+0.01 84 7 7.17+0.14 102 10.18+0.12
#EEH DUBAO 0.9 0.82+0.02 91 9 8.60+0.10 96 9.53+0.13
FREERH 22077 1.0 1.04+0.02 104 10 10.00 £0.20 100 10.88+0.08
HEGTIRSEZER 0.5 0.59+0.01 118 5 6.00+0.10 120 6.33+0.13
HETHRER 0.8 0.83+0.01 104 8 8.70+0.10 109 8.85+0.16
SEEE 0.78 0.77+0.01 99 7.8 8.09+0.13 9.15+0.12

TN B R 6 L T IS (E

CHRFE L e T R e ST (BN A 1% = (REHE/A R (E) © 100%

Ry THVEESEST, o KB TN mEL T
& S A R A SRR IR ) R TR R o
ZRAEENT - Bed TEE NMAEER
0.5 mg/32 » BREEF/ERAETE0.1 mg
[E 7 TR H{E A FL0.5 mg/SZHF - RIZR (H e
HAERIMEIEE20% 5 & Bl HE NAEEE
A5 mg/=7 - EUREIERERHIEIEAL mg
AR HE K FR0.5 mg/~ W - AER{EIERS
TERHIEIEE20% « BEMRPRE S T e
EASUR B E iR A H B 2 Ry TR
IAICEERS | - ECGE S T Al e
SN EHDE R B 2 Ak T
HE20 , ~ "#EERK,  "MMAFEA
95y~ TIEVESIEMEIRIEE S Y, THER
A0 K TMMARFEIASE ) 2L
TMMAFEIA95E 5 53 B2 B 305 BUR

A R A X B K 1 065 FE Rl AR R B 2 P R P I
Bl - 2R R EI SRR E A - (B
IS REE & ] b B B AU (H B 8 fe AR
AR o S AR T A (E A (E
EACFFRR A E L EA DR T MMATEA
9%, ~ T EHF9mojitofhER , K TGRS
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- Ea Eﬁf(mg/i) %?Eﬁ(mg/ﬁ) . [Ed T (mg/=%) FEH(mg/2)
(55 GEHE PHE S=HEE WE TR Vas it SBEHE YHE SEEE q%’?]
90 12 074-139 1.03  84-146 117
ol 10 037-117 087  47-139 111 90 27 034-147 084 34-145 103
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06 8 015.085 060  15.115 78 95 22 0.09-122 067 08-127 74
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BES T AEEEL0 mg/7 « BN EEE
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Survey on the Nicotine, Tar, and Carbon Monoxide
in Mainstream Smoke of Domestic and Imported
Tobacco Products

HUEI-YUE DAI, HUNG-WEI HSIAO, CHIA-DING LIAO, YA-MIN KAO,
DER-YUAN WANG AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Fifty-six cigarette samples were analyzed in this study, including 12 domestic and 44 imported
cigarettes (5 from China). For the domestic products, the nicotine yields, tar yield, and carbon monoxide
yield in the mainstream smoke ranged from 0.15 to 0.95 mg/cig, 1.39 to 10.22 mg/cig, and 1.79 to 12.27
mg/cig, respectively. In the imported cigarettes excluded China, the nicotine yields, tar yield and carbon
monoxide yield were 0.10 to 2.05 mg/cig, 0.70 to 41.80 mg/cig, and 0.43 to 23.39 mg/cig, respectively.
Products imported from China were found nicotine yields, tar yield and carbon monoxide yield between
0.59 and 1.04 mg/cig, 6.00 and 10.00 mg/cig, 6.33 and 10.88 mg/cig, respectively, in the mainstream
smoke. Nicotine yields in three cigarette samples and tar yields in five cigarette samples were found
exceed the current standards of the Tobacco Hazards Prevention Act (THPCA) (The maximum allowable
nicotine and tar content in a cigarette is 1 mg/cig and 10 mg/cig, respectively). The testing ability was
evaluated by joining 24" Asia collaborative study for the levels of nicotine, tar and carbon monoxide in
the mainstream smoke. There were five blinded samples in the collaborative study. All testing results
were obtained “satisfactory”. These results demonstrate that the TFDA testing ability was internationally

recognized.

Key words: cigarette, mainstream, nicotine, tar, carbon monoxide



