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ABSTRACT : Cigarettes were prepared using cut tobacco blends containing 5 lev-

els of expanded tobacco. The effect of expanded tobacco content and tobacco wei-

ght on the draw resistance, tar, nicotine, static burning rate, net weight,

and car-

bon monoxide deliveries were examined. At the specified hardness, tar, and nicot ‘

ine significantly decreased with increasing expanded tobacco rates as a conseque-

nce of the increasing cigarette draw resistance. In the view of the experts, the sm-

oke analysis of the cigarettes containing the expanded tobacco was investigatéd.'
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Table 1. Effect of expanded tobacco rates on the physico - chemical properties of cigarettes{Hallasan)

Blend Net Filling Hard- smoke NO Rate of
ratic? wt.  Moist. value UPD Tip. Env. Circ. ness SBRY component(mg/cig) of expanded tob.
(%) (mg) wt. % (cc/9) mH=Q Vent. Vent. mm m (ms) Tar Nic. CO puffs blended(%)
00 829 129 5.1 99.0 523 38 247 21 549" 67 053 85 114 =
50 817 126 5.2 950 532 30 247 21 5417 64 052 82 115 4.6
100 78 129 53 950 525 32 246 21 529" 61 051 79 113 9.9
150 767 129 54 960 520 33 247 22 522" 58 050 7.7 10.8 141
200 737 129 5.5 940 515 29 247 24 519" 55 049 75 10.6 21.7

a . Expanded tobacco rates(%)
b) . SBR : static burning rate

Table 2. Linear regression analysis between ex
panded tobacco.rates ) and physico.
chemical properties(Y) of cigarettes

(Halasan)
Factor Linear regression equation

(X=blend ratio) r’
F.V. (cc/9) Y= 51 + 0017X 0.95
Net Wt. (m9) Y=8338 + 4.680X 0.98
UPD (mmH Q) Y= 976 + 0.180X 0.55
Tip vent. (%) Y= 529 + 0.056X 0.50
Hardness (mm) Y= 20 + 0013X 0.78
SBR (m.s/3cm) Y=347.8 + 1.580X 0.96
Tar (mg/cig.) Y= 6.7 + 0.060X 1.00
Nic. (mg/cig.) Y= 05 + 0.002X 1.00
CO (m9/cig.) Y= 85 + 0050X 0.99
Puff No. Y= 116 + 0.064X 0.84
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Table 3. The relationship between the rate of expandled tobacco and physico - chemical properties

of cigarettes(Hallasn)

Physico — chemical Rate of expanded tobacco (%)

properties 13.0 14.0 15.0 160 - 170 18.0 19.0 200 21.0
Net Wt. (mg) 7730 7683 7636 7589 7hb42 7496 7449 7402 7355
UPD (um H:0) 95.3 95.1 949 94.7 945 94.4 94.2 94.0 938
Tip vent. (%) 52.1 52.1 520 520 519 519 51.8 517 517
Hardness  (mm) 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 . 23
SBR (m.s./3cm) 5277 526" 524" 523" 521" 519" 518 516 515
Tar (mg/cig.) 59 5.9 58 5.7 5.7 56 56 55 . 54
Nicotine  (mg/cig.) 0.50 0.50 0.50 0.50 0.50 0.49 0.49 0.49 049
CO (mg/cig.) 78 7.8 7.8 7.7 76 76 75 7.5 74
Puff No (No.) 11.0 109 109 10.8 10.8 10.8 10.7 10.7 106 .

These data show the expanded tobacco value
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Fig.1. The changes of intensity of smoke cormpo-
nents of cigarette (Hallasn) to the rate of
pufflng tobacco .
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Fig.2. The changes of intensity of physncal pro
. perties, of cigarette (Hallasn). to the rate
of puﬁmg tobacco
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Table 4, The welght savrng effect of cut tobacco to. the blended rate of expanded tobacco

Rate of expanded tobacco: (%)

80 110 140 160 180 . 200

~ Item o : .

‘ _ 00 20 50
Net wt. (mg) - 834 824 810
Save wt.(mg) -~ - - 10 24
Save wt. (%) - 12 . 29

79 . 782 768 759 750 - 740
8- 52 66 B B - oW

46 62 79 90 101 113

) These data was calculated from the lmear regressxon equation in table 2 -
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Table 5. Comparison of market share, rate of expanded tobacco blended(E.T.). smoke components
and the no. of puffs of 9 cigarette brands imported in Feb. 1993

Market Smoke Components
Sample Length of share ET.* Tar Nic. CO Puff
cig.(mm) (%) (%) (mg/cig,) (No.)
Mild seven 84 28.5 145 + 0.05 7.9 0.58 7.3 7.3
~ Virginia L 100 220 109 + 0.12 84 0.69 9.0 104
Marlboro L 84 12.3 131 + 061 76 0.56 9.8 2.3
Marlboro 84 6.9 127 + 061 144 0.98 14.5 10.0
Vantage L 100 41 109 + 0.05 8.5 0.70 10.6 9.9
YS.L 100 2.2 10.7 + 0.24 8.2 0.68 9.3 9.1
Finesse 100 1.6 - 8.9 0.70 59 10.6
Vantage L 84 16 11.1 + 0.60 9.2 0.67 128 9.8
Salem L 84 14 191 + 0.16 96 0.69 133 74
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Table 6. The intensity scale of smoke flavors at
different rates of expanded tobacco

‘ Rates of expanded tobacco (%)
Item .

0% 5% 10% 15% 20%
Amplitude 14 12 14 16 15
Impact 16 13 15 15 15
Irritation 13 1r 11 11 10
Sting 14 12 12 11 10
After taste 14 1.0 12 1.3 1.0
Cocoa ' 1.3 14 14 14 15
Fruity 0.6 05 0.5 06 05
Hay - like 0.7 0.8 0.7 0.6 0.5
Sweet 08 07 05 06 05
Roasted 08 07 06 07 05
Bitter 1.2 1.0 1.0 11

1.0
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