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N tEEBEREATRFERDT
REHSERE
EST R LT LR
SEPHE
2

3B AR AL AR ( 1SO )HlsTea ik 15 AE A FHR 35 kv F
et 281 AR ETAEBASEZ MRS - IS HAEFHFIRET T
Bl 138 mg % 0 AEFRAEASRAMAFRERE 67 % Ak FHEs
1538 mg/ % > ABERREAH <35 i FHRETFHMEAL 097 mg/ 2 >
B RAESEE 59 % Bk THEA 1126 mg/ X RERTHEH - BT
BARRZRG TRERFHLERA R FHFL M - BERETFH

WA B+ T Bk BAE T R AR AR B

o

WMEETARBSERARBARRERE -
RE$2sR) : FE5( cigarette ) » JEH T ( nicotine ) » £&JM( tar ) °

A

EXhrRETREGRREYE - AR
HAUR & TR B i A L I R B ~ SR
wosppa) > MERRBEREENE
WETSHEEYERBENE®  ’
It FRGPRE T REHNEEER KRR
EPhHIRYEES -

T RERERERFEE T KE
MERCREEEERF— FIKZE
PRSI AT By 15 me/3k @ - BRUNAS T
HE[FIRERA 1998 4 1 B EREREER T
BIEE 12 mg/x® » hBEAREAGERS
BENAE  SHEMEE( 223 mg/X ) F
EEmEE( <19~23 mg/3X ) » FEMHE
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B( <16~19 mg/32 )RIREHEE( <12
mg/3z ) ©; REBFRMZEH T RERE
FIETE®RD  FINEHERHELTRE
fEHETE 1.3 mgxY - REREERRS
ZE > RERRERE - B 1997 £ 9 A
B CRNENE o B TREREES
ThREmESEEDPUERRES £
D BT & EREHEE/ R 0.5 mg/32
HEREENNBREEEA 0.1 mg/32Z
R8> &7 0.5 mg/3ZBL o AEUREFH
BREETFAESZ -+ ElaER
HIEE/NR 5 mg/3 > HRERETRNRRE
HIFA 1 mg/sZo R » #4E 5 mg/>ZPlE
A REENNBREEEEESZ T
- g 2001 FEEEREFHFEL T SER
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98 1.5 mg/37 » FEih& B TSHEHE 15
mg/3Z 5 2007448 - AL E BN P RERE
TEER 12 mg/3  BREfEHEER 12
mg/3® « BRHRHTER+HETU L=+
EICLUT 18R - MBS - WA R E
HRAEISUE § B 8ITH Bk E
SEEREMAANEAE—F ) BRI
B D -

HARE 84~86 T E S REURRE
BRZPIRE T REMERENEDE
R EOBFRPIRBRL G S
TRERC . Ft > TEERREERE
BRHZ B - ZRAF FE AR ER F I AT e (L
BAB(ISO HIRTHI T » B 15 BRIEEH
Ko 35 BEECIBEFIMEGT 281 HREITHIE
B TR S BB EER
mE R 0 R LVE BRI E IR T
fE-

MR T E

— ~ B

(—BEEER:
BAHNEAE G -

(DEOEFR:
BABEEER -

EHRAEK:

Coresta Approved Monitor No.2 ( CM2

)( Heinr. Borgwaldt Techink GmbH,

Germany ) -

ZREREKE:
()R
Filtrona Model SM 400( Filtrona
Instruments & Automation Limited,
London, UK ) -
(Z)RAEE T
1. Shimadazu 14A GC with TCD(
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Shimadazu Corporation, Kyoto,
Japan) -
2. Varian 3300 GC with FID( Varian
Associates, Inc., Kyoto, Japan ) -
GEHES &

Shimadazu C-R4A Chromatopac(
Shimadazu Corporation, Kyoto,
Japan ) °

(MRS
Forma Scientific Model 2564 shaker
bath( Division of Mallinokrodt, Inc.,
USA) -
() EWEFUEET:
Filtrona Model SM400 accessory (
Filtrona Instruments & Automation
Limited, London, UK ) »
(N FRAIFE (IR TERE):
Taichy Model HRM-80B( Terchey
Industrial CO.,LTD.) -
(B RF:
Mettler Type AT400 ( Mettler-
Toledo AG, Switzerland) -
VVORGEET:
SM 400 Airflow velocity meter (
Filtrona Instruments & Automation
Limited, London, UK ) -
(JURETEESEEE( smoke trap ) © BIIG=,
B E( H¥44 mm cambridge
filter holder ) » ESEBM: ~ NIRIR
M RACRE I ME -
(H)BEFEFRE( cigarette holder ) : ZEf
R AT A B B i e +
0.5 mm » HEH2M: -
(+—) R =8 F ( cambridge filter
pads) : HR44 mm -
(++)BE 3533 ( Schott, Duran, WG
) ME#E  AE150 mL -

= RE:
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H PR ( propan-2-ol ) ~ &K B HE (
absolute ethanol ) Fz2-FEL Embk  ( quinaldine
Vi B E. Merck » Darmstadt - F. R.
Germany ; B T =% 5% g Labor Dr.
Ehrenstorfer GmbH » Augsburg » F. R.

Germany °

~FiE
(—)kiE 87.5.12. HERTEE 87020283
gagE TERPRET REWME
B, (0.
()i S
STEERERE 15 MEAETRE 71
R 35 BEOERET 210 4 &
it 281 HERBEFETERDE
T REMEEST -
LREERR
(1) DA [F g SRR AR 77 30( mode
for sampling over a period ) °
SRR BOET SR
AR R R X REBESE M
PR EITEREE—K > 2k 48
A > BERFERE S
A > BEREAERHREK 4
X o #t 8 A - REER
RMEREESRERFE 3
X’ o+ 3t 6 A MREYE
HERRRESHRERE 2K
3t 4 (FEEA - APF 15 TR
ERFLET T1HRAS -
QBAHREAE DN ERE
& MRS 3 &R MER 1
AR - SERREUER 10 B
AR B B ERRAY - FEl
10 4B B = AR Y AR AN
B DL 5 TR ERREEA(
subsample ) » B 3 KOHT
FrBEsgE » Bk 1 28
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2. EOFR

(1) DA — e A ER % /7 3\( mode
for sampling at one time )EfT
oA o LUK B i B R BRAR B
(niBT - BERHEEE - FEF
R - MR %) - SANERR
BEERN 14 RAHE—mE
ERNETERRE  BEE
1R A 7R R BB st B Sl S
afeR—tEEA » &6 35 &
FLRREFAILET 210 AR -

QR EHEART  BERER
HHEY 1 32 > DTS 5 SO
ERREEA » HEILAE 3
X SHETSESE - Bl 1
e 8ig -

3. BN EtHR F & #4( Coresta Approved
Monitor No.2, CM2)'" 5 41, » &
FIFGEMSRIEY 1 32 - DIFTERE 5
XEER 1 REANRE
:E’ZS o

F - #RETAHTCS:

LISAS ( Statistic Analysis System, 1985
VERSE SRR TR R BT Analysis of
Variance, ANOVA ) ~ Duncan %7t 2 ERE
( Duncan’ s multiple-range test VB JERCEft

{EMR5E( Unpaired t test ) Z BRE Y22 AT
p=005)-

ER AR R

—_— N

RERR:

ST ISEEEFTR L HRmRAR
— - Bl TR EHER 1.10~1.80 mg/3Z -
SR 1.38 mg/3% - HAERARFERE
EAFREEEEESE 1 B(E6.7%)(F
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Tablel. Survey of nicotine and tar yields of domestic cigarettes sampled in the fiscal year 87

mn B % TR £ 1 (mg/37)* JE & T (mg/z)* BWenT
BrE BEE CV: %) BRfE BEE CV: % HiE
&HE 16 19.55 (8.3) 15 1.66% (11.5) 11.8
EXES 17 18.63  (12.8) 1.6 1,564 (73) 12.0
EZr 16 17.58% (52 1.5 1.64%b¢ (8.8) 10.7
E= 16 17.10%% (50 1.5 1 4409 (11.9) 11.8
HresE| 15 17.07%%  (6.9) 14 1.80% (7.6) 95
EZE%RR 14 16.50%%  (11.1) 13 1.39dfe (8.8) 11.8
wE 15 16.14%%  (14.0) 14 1.36%"  (14.9) 119
HEaEs 15 15.96%f  (10.8) 14 1.34°feh (8.9) 11.9
HE 14 15029 (24) 13 1.30feh (9.0) 11.6
WaEZS(NEREY) 15 14.83°t  (2.8) 14 1.36%f  (9.6) 109
wHES 13 13.56%" (5.0 12 1.25%h (10.9) 11.1
BEIRK 11 13.158"  (14.2) 1.0 1.20fehi (12.5) 10.9
& 12 12,6188 (95) 1.1 1.10 (11.3) 11.5
HERR(MEES) 11 11.66" (5.5) 1.0 1.198h (10.4) 9.8
Wk ES 11 11.39" (82) 1.0 1.130 (12) 10.0
mean 14 15.38 (9.5) 13 1.38 (9.9) 112

* Values in a column with different letters are significantly different(p <0.05).

R SIFENETR RS T RAEMS BIETR G S S %

Table2. The ratios of marketing cigarettes which nicotine and tar labels violated the mandate* in the

fiscal year 87
EREMN o R B bl e T
am R B(%) om KR B (%)
B 2 15 0(0) 1(6.7%)
# O 35 0(0) 2(5.9%)

*According to a Health Department mandate:

while tar yield result <5 mg/cig, label=result+ Img/cig
tar yield result =5 mg/cig, label=(1+20%) X result

while nicotine yield result <0.5 mg/cig, label=result+0.1mg/cig
nicotine yield result=0.5 mg/cig, label=(1+20%) X result
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D) mEREeE EWmEREERR
11.39~19.55 mg/3% » SE¥{E K 15.38 mg/
% HHEREE A EE  BmEEn
THEHZEHYLER 112 - BFERERES
BHRIME R R B h T REmE &R
EH KRR EREMER - B
DLt (B FLB R B R BRI SRR
#E(p>005) » BRFEEREREBRR
RINEREE R EH T REmEBIRE
ERE -

35 BEOBFRCAMTRBRAR= "B
HTEEHER 0.54~1.79 mg/3Z > FHIE
ks 097 mg/37 - EERARFEER2E(L 5.9

%) » GhfEk, Cartier lights K Vantage lights
(D) EHMEEEHEER 6.01~29.64 mg/
% - PEER 1126 mg/K » REREURA
HEBEFED) R T ECHILE
B 11.6 - EREEFKRZEE T KA
e BRENEOTRE PI9E - BERE
OF KA T REE S T REHEER
TR EREE foFRE -

T HEERTRATREBSER
RIRAZAEZ LB

gL B EH 2001 FEERTE
HTHEFEEE 1.5 mg3  HHEEF

= SUEETEEOERHREE T REHSRIAE

Table3. Survey of nicotine and tar yields of imported cigarettes sampled in the fiscal year 87

o b 2 1R FEH(mg/30)* Bi T (mgs)* EjedT
MR RENE OV %) ERE REECY %)  HE
JCool charcoal Filter - 2964* (79 - 163% (92 18.1
Peace rilter 17 1633 (3.5) 1.8 179 (5.1 9.1
555 pilter Kings 100s 16 1548 (74) 16 177 (88) 8.8
YSL Luxury 100s 15 1505 (82) 1.1 124 (5.0) 32
& MI-NE charcoal Filter 14 14.14% (26) 12 122° (87) 11.6
Camel nild 14 1409% (6.7) 1.1 117 (7.5) 12.1
Kent charcoal Filter King size 100s 14  13.77° (5.1 10 1.07%f (6.0) 129
Craven "A" Virginia king size Filters 15 13.94°  (2.8) 13 125 (82 11.1
Davidoff c1assic Full Flavour 13 1336% (52) 09 1.04% (3.1) 129
555 Filter Kings 14 1264F (73) 12 1.16% (12.1) 109
Craven "A" 1ight 14 12058 (3.7) 13 120° (5.8 100
Marlboro rilter 14 11.998% (4.7) 10 0958 (5.5) 12.6
Dunhill xing size 12 11.83% (6.5) 10 1.07%f (6.1) 11.1
Davidoff supreme Finest virginia 12 11.818% (10.0) 09 093" (7.6) 12.7
Kent charcoal Filter King SizeS 12 171 (7.3) 0.8 088 (9.0) 13.3
Parliament charcoal 100's 12 1097"k (9.3) 10 0.99%" (11.8) 11.1
Mild Seven charcoal Filter 12 1093% (84) 09 0899 (13.2) 123
L&M Milds 12 10828 (4.6) 09 093" (134) 11.6
YSL menthol Luxury 100's 9  1025Y™ (6.9) 0.8 0881 (4.1) 11.7

to be continued on next page

* Values in a column with different letters are significantly different(p <0.05).
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Table3. Survey of nicotine and tar yields of imported cigarettes sampled in the fiscal year 87

B 2, 5 FEIH(mg/37)* BT mg)*  HEET
BrE BREE (V0% ERE REECY %) HiE
Peace 1ights 10 10.158™ (6.6) 1.1 1.15%% (6.1) 8.9
Marlboro medium 11 10.128m (6.5) 08 0778 (3.8) 132
I& MI-NE Lights charcoal Filter 14 9.88Ym (46) 09 093 (79 10.7
555 special mild 10 9.82™ (4.6 10 105 (7.6) 93
555 1ights 10  946™ (93) 1.0 098 (11.1) 97
YSLiights Luxury 100s 9  938™ (109) 08 081 (12.1) 11.6
Vantage1ignts 100s 10 933™ (90 07 0.56™ (9.7) 16.8
Marlboro 1:ignts 9 862" (6.1) 07 0.68™ (100) 127
Parliament 1ignts 100's 9 755 (132) 08 071%™ (114) 107
YSLiights Menthol Luxury 100s 8 753°  (96) 06 0.69™ (6.3) 11.0
Cartier Vendome 1ights 8 743° (72 0.8 0.63™ (90) 11.8
Mild Seven 1ights charcoal Filter 8 718  (75) 07 0.68™ (3.8 10.6
Davidoff mild Fine Mildness 8 70I® (45) 0.7 0.61™° (8.0) 11.5
Davidoff menthol Freshness 7 701%®  (93) 0.6 0.65™ (5.0) 10.8
Davidoff Lights superior Lights 7 696%®  (9.3) 0.6 0.61™ (7.8) 112
Dunhill Lights Filter pe Luxe 6 601°P (103) 06 0.54° (9.1 112
mean 11 1126 (74) 095 097 (8.7) 11.6

* Values in a column with different letters are significantly different(p <0.05).

15838 15 mg/37 » Z 20074F > HIBH &
BENTER 12y HEEHSE 12
mg/XOHIHT(FEIY) - 87 £ 15 BEE
BRTE 4 BRI BETEESR 1.5
mg/3% 0 15 26.7 % » DL 1.2 mg/3 B EE
PREFENERS > FIE 11 fE S posksime » (g
733 % - S RHE 0 B 9 BiEER
15 mg/3% » {560.0 % - 13 EAEER 12
mg/3% » {586.7 % -
SSEEOBERPEES MBS TS
BER1.5 mg/3Z 45 8.6 % » 6 ESHEH
1.2 mg/3% > 46 17.1 % - & B HE &
4 IS SBER 15 mg/3 0 {5 11.4
% > 11FEFEER 12 mg/3z {5 314 % -
AL > EOFFRPRIAE 1 &R Cool )
RERBHT RENESE - RS
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BEBEHETAER 1.63 mg/3 » &R
Fy 29.64 mg/37 > PIRERHBRBIRKERE
o T REHRERE - BREEREOE
PRI RS ARE LB T REMH
a&-

= H# 84~87 FEEEEFRTPRE
BT REHSESHE:

DAZEBIf R it &% 2 %5 ( Department
of Health and Social Security » UK )EF&IET
Z IR (B —) ST 84~87 EEEE
EERNHTEMEEOSGEY  BESHK
PIIRBHEEMEE( <10 mg/3% )& >
HE 84 85 MRS RIS E S 8 (
=18 mg/3Z M&5#9 70 % > {BH¢ 86 » 87 FE
HIAE SRR R S S B LB - e
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Table4. Distribution of nicotine and tar yields* of marketing cigarettes sampled in the fiscal year 87

ViR ed T
EREE SER o R B (%) o FER B (%)
>15 mg/3% >12mg/3Z >1.5mg/>Z >1.2mg/3Z
Ei)z3 15 9(60.0%) 13(86.7%) 4(26.7%) 11(73.3%)
O 35 4(11.4%) 11(31.4%) 3(8.6%) 6(17.1%)

* According to a Health Department mandate, in 2001 the nicotine and tar yields in tobacco products
shall not exceed 1.5 mg/cig and 15 mg/cig. By 2007, these upper limits will be further reduced to
1.2 mg/cig and 12 mg/cig.

~ NI 10~14 mg/37 ) » HPERHEE( 15 T HORE - KR R B R A A
~17 mg/3 HPIRE - EREETEEY &. &k

StERRE— > 8485 FERETESE 2. Higgins, C.E., Griest, W. H. and
B 1.5 mg/3zE (kL 86 % » 86 FREERING 69 Olerich, G. 1983. Application of tenax
% , BIARBHESEN 12 mg/ZH - HE trapping to analysis of gas phase
STEBRHETEEEN 1.5 mg/XEHEREE organic compounds in ultra-low tar
267 % » B 267 % BETSEER 1.2 cigarette smoke. J. Assoc. Off. Anal.
mg/¥ - EREEERCHEEREELT Chem. 66(5): 1074-1083.
REMSERE - 3. Higgenbottam, T., Shipley, M. J. and

Rose, G. 1982. Cigarettes, lung
cancer, and coronary heart disease: the

L ) effects of inhalation and tar yield.
BESRACZEL T REREYIEES Journal of Epidemiology and
REOBRZEE - BEEREOTR Community Health 36: 113-117.
ERSRERE T REHSEERTH 4.Smoking Act, 1993. Cntrol of
SN R E A - KL FERE Advertisements and Sale of Tobacco,
RENE TEEREBIE - Shingpore.
=t a 5. Consumer Protection No.2783, 1992.
A The Cigarette (Maximum Tar Yield)
AR EASETEEGEEE B RBEMB (Safety) Regulations. Statutory
WERERREAERREEETRE Instruments, UK.
& FEEFEBSTIERSEE - ERHET - 6. B EEAERE . 1997 B RTIER
e R ARE.
SEXM 7. FTEBE A R 1997. REMHIEE
1. hERRRERSEEE. 1995. B HEFTHIRN. Sk
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Survey of Nicotine and Tar Yields from Domestic and Imported
Cigarette Samples in the Fiscal Year 87

Wan-Chen Lee, Wei-Jgh Cheng, Pi-Chiou Chang and Shin-Shou Chou

DIVISION OF FOOD CHEMISTRY

ABSTRACT

In the fiscal year 87, 281 samples of domestic and imported cigarettes were analyzed using
ISO methods. Nicotine yields of domestic cigarettes averaged 1.38 mg/cig, the labels of which
violated a Health Department mandate 6.7% of the time. Corresponding tar yields averaged 15.38
mg/cig, all of which complied with the mandate. Nicotine yields of 35 imported brands averaged
0.97 mg/cig, the labels of which violated the mandate 5.9% of the time. Corresponding tar yields
averaged 11.26 mg/cig, all of which were in compliance with the mandate. Thus both average
nicotine and tar yields of the domestic cigarettes were higher than those of imported cigarettes.
However, both domestic and imported brand labels frequently violated a Health Department
mandate. The tar and nicotine contents of several brands, both domestic and imported, will

require a reduction before the Health Department’s new regulations come into effect.

Keywords: cigarette, nicotine, tar.
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