LEYIR AR AT FEE . 23 ¢ 216-228 2005
Ann Rept. BFDA Taiwan R.O.C. 23 : 216-228 2005

BEMEONERTELT  BHR—StKSEES

HWHy G EA B4 I Rz BES
VU
B =

BETATHHR A BB RER » 93 FERATHIMAEE
nE FK;KW%#T&E,‘M:%U%:@M%J C BIEEHTE 15 AEH
BER DA ETHFNR LIV RGMEEITRETRERESESH - 154
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Bg > RAHRRRTELE R AR ERIESEGE
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B > MRERAS R AR E - BORRE A RS Bl
AN A GC AT bR T B A 73 - REERRy
18 < B B 7 Bt I e e E - (R LIS E 3k
BIREF IR LI © Beot > FREEREI.Z
FETRENE Sl B B A B K HE[R] D - 2\ R
TR T2 22 B R n i 3 (R EA Bt 1T R
Fefr 2 LESS > WAL+ —F DY F @ EE R
e e AR RS R (CNLA) (2375 -

MRIRTSE
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O B ERL:
Coresta Approved Monitor No.3, CM4 »
H&H Filtrona Instruments & Automation
Limited, London, UK -

) g
FNEE (propan-2-ol) ~ fE/KIPHKE (ab-
solute ethanol) k¢ 2-H1EE14 0k (quinal-
dine) ¥ B E. Merck, Darmstadt, F. R.
Germany ; JE i T E#E LIS H Labor Dr.
Ehrenstorfer GmbH, Augsburg, F. R. Ger-
many, —%&{bHx (Carbon monoxide) 1
#E LI H CONCOA, Virginia Beach, VA,
U.S.A. -

Faa ke —SA el S =R

— - EEBEKESBE

() WRBEHE:
Filtrona Model SM 400 (Filtrona Instru-
ments & Automation Limited, London,
UK) o
() JEGHE T
SM 400 Airflow velocity meter (Filtrona
Instruments & Automation Limited, Lon-
don, UK) °
) EitdG!
Filtrona Model SM400 accessory (Filtrona
Instruments & Automation Limited, Lon-
don, UK) °
) AR B
1.Shimadzu 14A GC with TCD (Shimadzu
Corporation, Kyoto, Japan) o
2.Varian 3300 GC with FID (Varian Asso-
ciates, Inc., USA)
EREIE:
50 FHAAEERE ) B A 0 B Bk
NIRZ
Forma Scientific Model 2564 shaker bath
(Division of Mallinokrodt, Inc., USA) °
(OFFFIFE (lEIREERE)
Taichy Model HRM-80B (Terchey Indus-
trial Co., Ltd.) -
NI HT R
Mettler Type AT400 (Mettler-Toledo,
Switzerland)
(OVEFREEEE -

RGN R FE(EAE 44 mm) » BSEH

B
T~ ARERIE R AL VE M E -
(OERHE S
RS A A BRI WS 5 i B 9 =+
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0.5 mm » H5EZM: -
ORIERER - EK 44 mm o
MO : M AE%ZE > & 100

mL o
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ORIBATE B 4= 2 90.3 8. B R+ 20
0900011281 5/~ e THsGfEd T R
aEZiElEL e

O) KRR 2 i #d
AEANEEFA 0.5 g/L 2 2-FIBLnpk

(quinaldine » JETh T ZAREHES,) £ 0.5
mL/L 2 /KIS (FKor 2 NERHENR,) o
{EB 2B o

CIREHEIR 2 Pl

L Jed THEHE R
HJed TR 0.05 ¢ » KEHERETE »
DIZEHUA A G € 25 28 20 mL > {3
RIREE RS 2.5 mg/mL ZAFHEJFIR © HY
FEHEIE 02 0120521021520
2.5 mL » 43l LAZE S TR R I RE 45
2 10 mL > {#HkiEES 0 0.025
0.250 » 0.375 » 0.500 » 0.625 mg/mL ;2.
PEHEVAUR -

2. IR REHE A 2 il
T S A B -7K 0> 55 10 0 155 20p
L 53R LIZEBUS FIMRRI E 252 10
mL > {FpkiEEE 05052105155
2.0 mg/mL Z BEHEVAUR o

M REHE AR 2 B E

L Jedy THEEdh#R « FEfERIUE L T+
PREEIR 2ul > TE ARG
2T IR EIT RGN > B
[ MRS 2 JEthriElEl - ARIBed T
R VAIR B AT BRI iy (2-FH L
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IR ) I AT 2 HE2R » dg s el
THRERAR -
SRAHIEHTREIIE 73 TG fF « i 8%
KIGHEFiRIes - J@ihE  10% PEG
20000 + 2% potassium hydroxide on Chro-
mosorb W (80~100 mesh) » A& 2~4
mm > £ 1.5~2.0m 2 BFEE - B
IR 170°C o FEHRREL : 2507C - i@
HIZHRAL @ 250°C - FEENHRAE AR
30 mL/min o BRIGEA] S SR
0 30 mL/min o B F S 25 S
3K : 300 mL/min o

27K REHERTR © R B HOK T S AR RS
W 2 L > i ASKMIE TS - 2T
GG T ARG T > iR AHE
TS FE Al 3 > AR /K 0 B HE IR
e L P TR i CHEE KPR OB e [T S
AR s 3@ELK IS HE R o
RAHIEMTEIE M tE « SAHIE T
ERUNE 73 TG i« ha i 8« ZAEE AR
H2s o @ . Porapak Q (80~100
mesh) » A& 2~4 mm > £ 1.5~2.0 m
ZYHEEN o BHRRE : 170°C o 5T
B 250°C o iR g 250°C o
BB HERE A RE © 30 mL/min o

(O B n B

1. HUER sk Stad Al RS A GRFIFE
FRERIAT
FRASFRFMGELE © 22 1 °C » 602 %
RH » 48 /|\EE~10 K ©
PIEREHENE R - 2221 °C » 602 %
RH » >12 /7

2. BRI E
TRVERE :22+2°C » 60+x5%RH -
JEGH : 20030 mm/s ©
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RN > PRI B SRR IR B A B
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1~ 3 S% TR — S i s A%
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SRR A 3% ~ 1% —E kiR YE
SHE AR A TR A E AR > MRS
AEEEE R E PR A M i (R
AEAE IR — S LA E IR > FER LA
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HISERIE IR » #5722 FE T 0.2%IKF » HIIFE

HTAHRE SR R -

(0 — S Ehix b
(RO FEBRVERAAE » FOWRE SERRIRFZ T
— AL T RERE - B — S Lk H B
TSR » RREE AR M7 ST R FEBRPARE
B - LIRSS & BB YIETH — S Lhikha
M > KA mg/3c o

0O AR
KRR B R — » RREI 93 2 H
E 8 ARMEITHIEK » B A AR L
&3 VS 45 B 1% B 8 v 8 R A e
Tl - BRAERS—BENE EA RS -
RFREARREZE DRIER 10 RAEVERS AR A -
PR TR AR D 40 WAEER

&~—  NT=EEEEREOERAED J REHSEENET B MERIIE

Table 1. The sampling schedule of " Survey of nicotine and tar yields from domestic and imported

cigarette samples" in 2004

sy | whEREE R AL b7t E I
B} Davidoff magnum, Davidoff supreme, Davidoff mild, Dav-
: /‘/r\/ 5
A DRI L idoff Lights slims, Davidoff Lights
_ . REORERE » REEHE&E » REER 3 2K
SHO| R | ' 5
WAL > BTEEEIRE - MRIEERE
R Peace, MI NE Lights, Mild Seven, nternational, Peace
%11 " 5
2% TR Lights, Salem Lights
MI-NE, Cartier 2
. BHERL  BERDE » REAMARE - REHWA Tmg
HA  |RAsErEER | o Y y 5
RRAE - RFGE | Z2r0RREE
N - e Lark premium kings, Marlboro LTS, Marlboro red ks box,
ANH | BB R A . 5
L&M, Lark premium box
e 520 55 » 520 it - REAEEA NS - KFEEM
LA | ATEEER e i v 5
ReSCHBE » 921 [EIAERHE
e Dunhill, Pall Mall Filter, 555 lights, Pall Mall special one,
J\H BBt R ) . 5
555 Filter Kings
il 37
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2 A B

3 Felm R A
4. BRI EE

SJert T B SRS St B

TSR ERRT M

— N

BEERMEER DN

[l & AT A R aA BRI > [RIIREEEA T AR
&S (CM.) 2Aaill > LURfECR e m] &t
R HEHENE - BIRAERE (CML) DL
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Table 2. Nicotine, tar, and carbon monoxide yields of domestic cigarettes analyzed in 2004

4 K B EET(mg{i) B %?Eﬁ(mg/i) — Stk
AN i HI T E Il (mg/37)

BHER 1.3 1.110.06 14 14.8+0.25 11.874+0.37
HIEERE 1.1 1.010.04 12 14.1+0.57 13.92+0.39
REAHAKE 1.0 1.06+0.02 12 14.0+0.52 12.12+0.35
921 [E A ALIKHE 1.0 0.91+0.11 12 13.8+0.43 12.77+0.53
e ATaIAS 1.2 0.85+0.03 14 13.8+0.54 11.83+0.76
REHWAR 1.1 1.06+0.03 13 13.4+0.55 11.97+0.47
RE [ 1.0 1.02+0.03 12 13.3+0.37 12.45+0.40
EEOHE KL 0.8 0.88+0.05 10 13.3+0.22 9.88+0.25
REQAREMEKE 0.8 0.85+0.07 10 12.5+0.59 13.17+0.71
B EIRTE 1.0 0.80+0.02 11 11.1+0.21 9.13+0.27
520 475 0.7 0.73+0.07 8 9.4+0.15 7.28+0.40
520 JEE 0.7 0.710.04 8 9.2+0.34 7.88+0.11
EZ M Tmg (KK HE 0.6 0.58+0.01 7 7.4+0.24 6.36+0.68
REME 3 ZHEHELRE 03 0.38+0.01 3 5.4+0.42 4.45+0.12
REEE | SRHEARE 0.1 0.1720.01 1 1.240.11 1.87+0.16
R il 0.81 11.1 9.80

R UE R SRS R R E - Y EE -
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Table 3. Nicotine, tar and carbon monoxide yields of imported cigarettes analyzed in 2004

ok fedi T (mg/30) HETH (mg/30) —Fdkhix
EAN | i U e (mg/7)

555 Filter Kings 1.2 1.19+0.04 12 14.4+0.38 12.20£0.35
Pall Mall Filter 1.0 0.94+0.01 12 12.3+0.13 12.35+0.31
Davidoff supreme 0.9 0.85+0.05 12 12.2+0.49 11.03+0.65
L&M 0.9 0.881+0.10 12 12.1£0.46 10.58+0.30
peace 1.1 1.07£0.02 12 11.9+0.32 12.21+0.88
MI-NE 0.9 0.87+0.03 11 11.940.70 9.99+0.40
Marlboro red ks box 0.9 1.01+0.14 12 11.720.47 10.91£1.17
Davidoff magnum 1.2 1.20+0.05 12 11.2+0.45 9.94+0.38
Mild Seven International 0.8 0.77£0.02 11 10.6+0.46 10.87+0.19
Peace Lights 1.0 0.8710.01 10 10.3+0.28 11.44£0.29
Marlboro LTS 0.6 0.71£0.04 8 10.0+0.36 10.43£1.05
555 lights 0.8 0.73+0.03 8 9.3+0.36 8.254+0.20
Davidoff mild 0.7 0.67+0.02 8 8.2+0.24 7.07+0.10
MI NE Lights 0.6 0.64+0.02 7 8.1+0.38 7.621+0.55
Davidoff Lights slims 0.6 0.611+0.01 7 7.940.50 5.70%+0.20
Davidoff Lights 0.6 0.75+0.06 7 7.41+0.88 6.231+0.45
Salem Lights 0.5 0.50%+0.03 7 7.0£0.29 5.31+0.23
Lark premium kings 0.4 0.37£0.03 4 4.6£0.54 4.881+0.26
Cartier 0.1 0.12+0.01 1 2.7+0.22 1.75+0.17
Pall Mall special one 0.1 0.15%+0.01 1 2.5+0.34 1.60+0.05
Lark premium box 0.1 0.12+0.01 1 1.8+0.13 0.79£0.30
Dunbhill 0.1 0.14+0.01 1 1.6£0.31 1.3240.04
Sl 0.64 8.6 7.84
TE R ST SRS IR 2 T E - B PUEG -
[l Sk s e bR 2 AN (repeatability,r) /) AL 562D BRR R RE 7 4R DR I R

097 e TEEPHEFTEE 1.15~1.35
mg/3Z » [l & W ik A B 2 AR TE R DS
0.095 » FHEHVEHIFER » AR AT RE (£

2 ELRIE 23 RS BRI R TR -
TR » LB BRAS L2 P -
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—RERR

93 LA 15 M L B 22 FdE
L& SR M B T
FRHRE D HE LIPSO R H et T R
Gt o 15 P EER ZHEMRERE " JE
o T EEHE S 0.17~ 111 mg/37 » FfEES
0.81me/% + 414 RIS 12~ 148 mg' »
PRIMER 1.1 mg/3 » MEYLIEEREE
im0 REGE | 2R ERRERE  —%
btk & REER 1.87~13.92mg/3 » FE{EES
9.80mg/% » B R mBIBILER » REBR
FEET 1 2 FHERREE - 22 M IFS 23
R R = Jed | A RHEE 0.12~1.20
mg/Y » P{EE 0.64 mg/sZ » L) Davidoff mag-
num ()& S fz 5 0 Dunhill 1K ; HElE 2
BB 1.6~14.4 mg/¥ » T{EE 8.6 mg/Y »
L) 555 Filter Kings 4 & & % 5 » Dunhill §%1E ;
— Sl & 2HIA S 0.79~12.35mg/3 » 715
B 7.84 mg/ » & & i =5 Pall Mall Filter »
K& Lark premium box o

= MEERAEL I REHSEEFEEE

NEZEREESELR

RIRTBGEEAEE LS et zfedi T
KRS R Y - 93 SEEEHER.Z 15
TR b 22 MG TR RS fed T R i
PR BEES TR S BEEE (Eh T
G LS mg R EWER 1Smys) s #HB
# 96 FHENHIFHE (JEd TEE 1.2mg/3
KAEIE R 12 mg/30) o Bl RGEERGE 2
JEdt T & BIGFT S AFHE o i fEh & & 51
B 7 Bt I RE o7 I 9 MR 4 FlARRGR 2
FE S AR - MG 60.0%K 18.2% (3
U)o BUR 93 S EE R < B Bt I AT
TR SRS BT G BT R A G EARE
{HAER > il FE & S 96 S E fi.
B i o RATHE
g - 84~93 FEMESKRHRES T REHS

E(10~15)2 D 10fEF

KErEH 84 FELEFHE T » HEE
FAEASRAER L BESTRZEL TaEF
PAMEGE 84 FF-LE 1.76 mg/3Z » SFAERHK » £ 93
R 0.81 mg/3 » A RFISED 84
RS 20.0 me/ 0 % 93 EEREE 11.1 mg/
X BATRBERE 2N T REHNFE

&~ Nt =FEMmEERTEL I RENSEETHEEELNSIESSELR

Table 4. The nicotine and tar yields of marketed cigarette brands analyzed in 2004 compare with the

regulation set by Dept. of Health

P AR A R A A A
FFAFHAE il
EREE SR (%) (%)
7 15 0(0) 0(0) 9(60.0) 0(0)
S 2 0(0) 0(0) 4(18.2) 0(0)

MEBITEECREF NS Tt fed T i s & &

MU - BRI 907 H 1 HEEERE 96 F 6 H 30

Hik > FpEHfedi T s S 1.5 mg/3 Rk 15 mg/3¢ -
** EE 96 4E 7 A 1 HEE ) BIAEEEA 1.2 mg/30 K 12 mg/37 »
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Table 5. Nicotine and tar yields of domestic and imported cigarettes analyzed during 1995 to 2004

5y A L Y 4
g o Rengs0 JEE TR X?;igf
WE R WE FOEe EW esT
R
84 14 66 14.8~26.7 20.0° 1.30~1.89 1.76° - -
85 14 84 14.2~20.6 17.8° 1.37~2.07 1.76° - -
86 16 72 11.7~18.4 15.8° 1.24~2.06 1.62° - -
87 16 71 11.4~19.6 15.4¢ 1.10~1.80 1.38° - -
88 17 73 8.6~16.0 13.4¢ 0.83~1.54 1.21° - -
89 17 114 7.9~16.3 12.0% 0.69~1.38 1.06% - -
90 12 72 8.4~14.6 11.7¢% 0.74~1.39 1.03% HE e
91 10 60 47~139 11.1¢ 0.37~1.17 0.87¢ & e
92 9 60 3.5~13.8 10.0¢ 0.22~1.10 0.73" HE HE
93 15 90 1.2~14.8 11.1¢ 0.17~1.11 0.81" HE HE
ErE
84 19 95 6.8~14.8 10.4% 0.43~1.20 0.77¢ - -
85 43 258 7.1~43.9 13.6* 0.61~2.11 1.05° - -
86 42 252 5.6~31.0 12.8® 0.50~2.95 1.09° - -
87 35 210 6.0~29.6 11.3%¢ 0.54~1.79 0.97® - -
88 35 210 5.2~16.9 10.3% 0.55~1.68 0.90% - -
89 45 270 1.5~16.3 9.5¢ 0.16~1.65 0.78"¢ - -
90 27 162 3.4~145 103 034~147 084 e e
91 26 156 4.8~14.2 9.3¢ 0.41~1.15 0.73« /& /&
92 20 120 3.7~14.9 8.7°¢ 0.28~1.14 0.69¢ /& HE
93 22 132 1.6~14.4 8.6° 0.12~1.20 0.64¢ e e

AN [F] ST TR R Rl — BB B T A 5 (p < 0.05) ©
gzl T R mE E ) BHE > HRIEBI0E 7 H | HIEEE M E TSNS A HEE 15 mg/
X Bl T AR HHEE 1.5 mg/3k o

-223-



SEY) e aiin R A e (Ann. Rept. BFDA)

ERERZE TREHIEES(p<0.05) - i LIFEHERY
ior o e TAREELL 86 4EFE 1.09 mg/3
BRiF 2 93 LR 0.64 mg/37 - G B
fELL 85 SRS 13.6 mg/3 e » 93 [
F 8.6mg/37 © Yt > 93 FFESERL LB 7E K tE
FERE - HEd T RS &I SHITR
e L ARE o
A — D AR o] (R ER 41 W 22 22 B ( Dee-
partment of Health and Social Security » UK )|
A A AR By AR HE - R AR
G =18 mg/Sd ~ PSR 15~17 mg/3
R~ R E & 10~ 14 mg/ S R R & & <
10 mg/52" » £R5 1 84~93 FF I ERE LI
HE MBI - (EE— TR LB E R
e R E B 84 f 85 SRR LR
(15 71.4%) - 86 f 87 FFREREE] 20%LLT
E 88 FEEEREE 0% » ot > FEsEmaEE
EEBRIEEAR » B e B~ B & B LA
bE.HTh - 2 88 ALK~ R A B L
fEmE 76.5% » HEEEKEmEE 1k
5.9%) - 93 FE AR E B A2
33.3% » R~ ERIE B ELFIG 66.7% - i
& LTI » 84~93 R 2 fRih & B HIE 2
IR~ T R (RIS & & R
a R - ety Ta &7 > s

1.5mg/3 » 2 1.2~1.5 mg/3% S KR 1.2 mg/
X IR AT o (EIE T RAREE B AR AR
ZIEd T &G 1.5 mg/SH LB » 1€ 84 K
85 TR 85.7% » FHEE(K - £ 89 FALEERE
0% » FHob o BEmE 1.5 mg/SCELHIRFRER »
12 1.2~1.5 mg/ 1Y LU SIS - K
2 1.2 mg/3Z /BB 53 > QIGE 87 FEREAE 26.7% »
FELRR 0 E 93 FEIREE 100% © HEFH
FAJIIH > 84~93 R ZJed T A mEE M
TEARRS 1.2 mg/3% o BRI E & h A sA A A
RIed T K& &2 MR > mEnEF
AN AR e T R & s
o

h - mEERP—SLRSEERIIRERE

NEZERESELER

TH 5 25 B R o — ALk < PR AR
#e > HplEA R EERARE (25 o
RN 2 75— F AR R ARYE - 93 LAl
g 15 TR fe 22 FE 1A A5 — S Lk
GERORBEGR S EEE (—SLhrsE
it 18mg/50) s HSHEEREEE (—=(L
BRI 10mg/37) > Al Bt 1775
0 8 MR 9 AR G - 23l 53.3%
52 40.9% o

&K/ N =FEMEERP—RILRSEERNREBELS ZREFLELR

Table 6. The carbon monoxide yields of marketed cigarette brands analyzed in 2004 compare with the

regulations of Australia and European Union

‘ B S T O A AN B AR B e+
ARER | el (%) (%)
E 15 0(0) 8(53.3)
HELT 22 0(0) 9(40.9)

RPN — FACBRIR R ATHE © A5 18 me/37
FHERE — EALIRIR B ATYE © A5 10 me/37
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low tar(<10 mr/cig)

low~middle tar(10~14mg/cig)

(A)B & FH H84
100 B85 __
91.7 86
o m 87
80 | 88
714714
70 ™ 89
90
s 6
s H91
2% 92
a0} “ » T |93
ey \
0 ¢ §
20 | = §
S o\
10 59 - oEE . §
ote \
R N
0 0000 S ::-§ 00 o 0 000 0 ¢ 0
low tar(<10 mr/cig) low~middle tar(10~14mg/cig) middle tar(15~17mg/cig) high tar(>18mg/cig)
(B)i& v F 3%
100
90
g0 L 84
@ 35
P 86
mg87
s 088
2 - 89
f}i & o S 290
- \ 35l @91
it § ©92
R 93
o \ g
" :§ ::::EE :E 119
- N\ e
W § ey 93
H B o ‘
H N R 50000 0 000000

middle tar(15~17mg/cig)

high tar(>18mg/cig)

[l — ~ 84~93 LI 7 Bt [ &S H & B 2 AT R
Fig. 1. Distributions of tar yields of domestic and imported cigarettes during 1995 to 2004.
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AR & FH
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Analysis on Yields of Nicotine, Tar and the Other Harmful

Compound in Domestic and Imported Cigarettes

CHE-LUN HSU, SU-HSIANG TSENG, WEI-CHIH CHENG,
CHIEH-JEN WANG » SHU-CHU SU AND SHIN-SHOU CHOU

Division of Food Chemistry

ABSTRACT

Thirty-seven brands, including 15 domestic and 22 imported cigarette brands were analyzed with "
Method of test for nicotine and tar in cigarettes" promulgated by Department of Health, Executive Yuan.
Nicotine yields of 15 domestic cigarette brands ranged from 0.17 to 1.11 mg/cig and averaged 0.81 mg/cig.
Corresponding tar yields ranged from 1.2 to 14.8 mg/cig and averaged 11.1 mg/cig. The carbon monoxide
yields of the 15 domestic cigarette brands ranged from 1.87 to 13.92 mg/cig and averaged 9.80 mg/cig. On
the other hand, nicotine yields of 22 imported cigarette brands ranged from 0.12 to 1.20 mg/cig and averaged
0.64 mg/cig. Corresponding tar yields ranged from 1.6 to 14.4 mg/cig and averaged 8.6 mg/cig. Corresponding
carbon monoxide yields ranged from 0.79 to 12.35 mg/cig and averaged 7.84 mg/cig. The nicotine and tar
yields of all the products monitored are in compliance with the maximum limits of nicotine and tar yields
set by Department of Health.

Key words : cigarette, nicotine, tar, carbon monoxide
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