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ABSTRACT

8ix kinds of sugars (Maltose, Sucrose, Glucose, Fructose, Mannose and Lactose) and four kinds
of organic acids (Malic, Tartaric, Lactic and Citric) were added by 2-10% for the former and 0.2-1.8%
for the later in quantitatively to the inferior quality of Flue-cured leaf tobaccos, and treated at 135°C
for 10 minutes to examine the effect on deliveries of tar and nicotine in smoke, variation of smoke
pH and smoking taste.

The results obtained are as follows.

Tar and ‘nicotine deliveries in smoke of tobacco show a great reduction with 5-6% addition of
sugars. Reduction of nicotine delivery was to be 19% with addition of Glucose. Tar in smoke was,
however, increased by 5-8% with 4% addition of Sucrose or Lactose. On the other hand, 4% addition
of Glucose and Fructose gave 16% reduction of tar delivery, but the reduction rate became to be small
with increase of adding quantity. The smoking taste by the addition of Glucose and Fructose tobacco
was found to be milder than by the other sugars.

Tar and nicotine deliveries show a decreasing trend with the addition of organic acid, and Tartaric
acid, among the‘ organic acids described above, had greater effect than the other acids. 1% addition of
Tartaric acid gaves 10-11% reduction in tar and nicotine delivery, and a fall of smoke pH, from 6.40
to 6.05, was found. Smoking taste by the addition of Lactic and Tartaric acid had milder than the
others, And heat treatment for 10 minutes at 135°C gave also better on smoking taste.

The addition of mixture of sugars and organic acids, (Glucose 4%+Lactic acid 0.8% + Tartaric
acid 0.2%) and then the successive heat treatment for 10 minutes at 135°C improved greatly the quality
of Fluecured leaf tobacco, and nicotine were reduced to 16-29%, and pH was changed from 6.46 to
6.14.
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The results of this study showed that the addition of the mixture of sugar and organic acids and
the successive heat treatment was the most effective processing for improving the quality of the in-

ferior grade of Flue-cured leaf tobacco.
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Table 2, Carbohydrate composition of Flue-
Cured Tobacco Leaves (%).

Grades
Carbohydrate —_—_—
Hs - H1
Glucose 2.7 9.3
Fructose 2.2 7.7
Sucrose 1.6 4.0
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Table 1. Chemical and smoke compositions of different grades of Flue-cured Tobacco Leaves.

Total Total Crude Crude Smoke
Grades Nitrogen Sugar Nicotrine Fiber Ash Tar Nicotine
(%) (%) (%) (%) %) (mg/cig.) (mg/cig.)
H* 3 3.60 8.01 3.70 11.47 13.82 16.75 1.75
3 2.41 15.82 2,98 10.08 9.11 15.25 1.55
1 1.93 27.50 2.50 9.19 8.45 14.05 1.43
L* 1 1.83 24.88 2.45 11.51 10.22 13.15 1.35
3 1.92 21.24 2.00 10.45 10.84 1295 1.28
5 1.12 6.18 1.35 17.56 25.46 12.05 105
Average 2.27 12.27 2.49 11.71 - 12.89 14.05 1.40
* Stalk position. H: Heavy, L: Light.
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Table 4. Sensorry Test

Lems Control 110°c 115°c 120°C 125°¢C 130 °C 135°C 140 °C
Total 35 50 53 61 73 79 57
Score

Rank 8 " 6 4 2 1 3

* Large number of total score indicates better smoking taste, and mildness of simoking taste was observed at 135°C.
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Table 6. Smoke composition and sensory test on each sugars (4.0% Addition)

Composition
Carbohydrate Nicotine Tar Taste
mg/cig. mg/dg. (Total ranking)
Control 1.75 (100 ) 16.75 (100 ) 155
Maltose 1.67 ( 95.4) 16.20 ( 96.7) 135
Sucrose 1.64 ( 93.7) 17.90 (106 ) 140
Glucose : 1.42 ( 81.1) 15.20 ¢ 90.7) 122
Fructose 1.50 ( 85.7) 13.40 ( 80.0) 128
Mannose 1.45 ( 82.8) 15.50 ( 92.5) 130
Lactose 1.66 ( 94.8) 17.40 (104) 134

* Numbersin (

) represent the ratio of change compare with control.
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Table 3, Effect of heat treatment on change of chemical and smake compositions. (for 10 min.)

Total Total Crude Smoke
Nitrogen Sugar Nicotine fiber Tar Nicotine

%) (%) (%) (%) (mg/cig.) (mg/cig.)
mntzol 3.60 8.00 3.70 11.47 16.75 1.75
110°C 3.53 7.52 3.49 1147 16.65 173
115 oC 3.51 7.51 342 11.45 16.65 1.73
120 oC 3.47 7.42 3.35 11.47 16.52 1.65
125 C 3.38 7.40 2.71 10.85 15.28 1.60
130 °C 3.29 7.35 2.33 10.78 15.12 1.57
135 :C 3.21 7.30 1.85 10.62 14.75 1.57
140 °C 3.12 7.27 1.48 10.50 14.70 1.54
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Fig. 1. Decrease of Nicrotine and total nitrogen on

each temperature. (for 10 min).
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Table 5. Analysis of variance,

F Value
Variance af ss m.s
CcVvV .V
Total 79 166
Sample 7 136 19.4 45.1 2.92
Error 72 307 043
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Table 7 Effect of carbohydrate added to cigarette
on physical characteristics (H. 5)

Filling power  Burning rate
Carbohydrate (ce/g) (min.sec./3cm)
Control ' 4.1 7.45
Maltose 4.2 7.27
Sucrose 4.4 7.25
Glucose 4.5 7.5
Fructose 4.4 715
Mannose 4.2 - 1.36
Lactose 45 7.25

4. MR B} A7) M2 200 0FE
gt '

A9 A7t 3 Table 83 2o o7
ARl v A= dke AT F3] pHY Fhe
4.02~6.358 74 sl9rh, 2% Tartaric acid
7} 7R HElEe] . o] Citric acid,
Lactic acid, Malic acid £ 2. & }elytoy o
Z Tar®} Nicotined] 482 pHE| 7}l o
ol dx A4 P EE #L A7E Her A}
BEr},

Fig. 4. oA A wlelzdo] 7|5 Tard o
Yeke 2 Ao AHolo) whepd] P4dE A
zkolel o Tartaric acid?} FrdFo] 7}abzgl

Decrease of Tar

1.0 14 1.83(%
Addition of organic acids

Fig, 4. Tar transfered to smoke from organic acids.

0 2 ']
0.2 06

e —



ol .24 ¥

Table 8 Smoke Compositions and sensory tast on each acids.

Composition
Ormganic Acids Nicotine Tar pH Taste
(mg/cig.) (mg/cig.) (Total ranking)
Control 1.75 176.75 6.45 104
Malic acid 1.65 15.87 6.20 88
Tartaric acid 162 15.38 6.05 92
Lactic acid 158 14,90 6.17 75
Citric acid 1.60 15.24 6.15 91
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Fig. 5. Nicotine transfered to smoke from organic
acids.
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Table 9, Chemical Properties on each Sugars
and organic acids (for 10 min. at 135°C)

Total smoke
Sample alkaloid Nicotine  Tar pH
% mg/cig.  mg/cig.

#A 3.60 1.75 16.75 6.46
#B 3.28 1.45 14.92 6.15
#C 3.33 1.40 14.88 6.14
#D 3.37 1.41 15.05 - 6.14
#E 3.25 1.48 14.65 6.13
L A: Control

#B: Glucose 4%+Lactic acid 1%

#C: Glucose 4%+Lactic acid 0.8%+Tartaric acid 0.2%

#D: Glucose 3%+Fructose 1%+Lactic acid 1%

#E: Glucose 3%+Fructose 1%+Lactic acid 0.8%+
Tartaric acid 0.2%
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Table 10. Physical properties on each sugars
and acids.
Filling power Burning rate
Sample (ecfg) (min., sec./3cm)
LA 4.1 7:45"
#B 4.3 7:20"
#C 45 7:17"
#D 44 7:25"
#E 42 7:21"
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Table 11. Sensory test.

Items #A #B  #C #D #E Note

Total 65 33 24 46 57 225

Rank 6 2 1 3 4
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