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Abstract

Extraction éfﬁcienties of volatile organic acids in tobacco leaves according to several extraction
methods were investigated and contents of volatile organic acids in 16 kinds of tobacco leaf varieties
were compared. |

Extraction efficiency according to simultaneous distillation and extraction was 5 to 10 times higher
than that according to solvent extraction, steam distillation, essential oil extraction or continuous
extraction and distillation,

Total contents of volatile organic acids were 1.62 to 12.94mg per 100g of sample in aromatic tobacco
varieties, 0.12 to 2.08mg in flue-cured tobacco leaves, and trace in burleys.

Among the Korean aromatic tobacco varieties, total contents of volatile organic acids in ST374-3
were the highest, 4.66mg per 100g of sample, and those in Sohyang and Hyangcho were low, 1.69mg
and 1.62mg, respectively.

Among flue-cured tobacco varieties, those in NC2326 were the highest, 2.08mg per 100g of sample,
but those in the other varieties were not more than 0.80mg per 100g of sample.

Total contents of volatile organic acids in acidic hydrolysis with 0.1M tartaric acid were higher than
in non-acidic condition in all kinds of tobacco varieties.
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Table 1. Description of tobacco leaf samples

Variety Grade Site Year
Aromatic
Basma 1/11 : Greece ’81
Izmir B/G Turkey 79
Sohyang Upper Tae-gu 82
Hyangcho Upper Tae-gu 84
KA 101 il Tae-gu 83
KA 102 /111 Tae-gu 83
ST 374-3 Upper Jin-ju 83
Burley
Br 21 H,V Chun-cheon 84
Br 21 (U.S.A) C;F U.S.A. 80
Flue-cured
F.C. (US.A) B;F U.S.A. 80
NC 2326 H; Cheong-ju 80
By 4 H, Cheong-ju 80
NC 82 H, Cheong-ju 80
Valls H; Tae-gu 80
Py H, Jinju 30
KF 101 Ha Chun-cheon 80

1) Hz : Heavy, 3 Grade
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Fig. 3. Simultaneous distillation and extraction apparatus
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Table 2. Volatile organic acid contents and relative extraction efficiencies between extraction methods

(Contents unit: mg/100g of smaple)

Contents (Relative efficiency)

Method
2-methyl butanoic 3-methyl butanoic 3-methyl pentanoic Total
A t(+) t(#) 0.28 (0.09) 0.28 (0.08)
B t (+) t(+) 0.33 (0.10) 0.33 (0.09)
C t(+) t(+) 0.27 (0.09) 0.27 (0.07)
D 0.19 (1.00) 0.30 (1.00) 3.16 (1.00) 3.65(1.00)
E 0.14 (0.74) 0.16 (0.53) 0.62 (0.20) 0.92 (0.25)
Method A; Solvent extraction B; Steam distillation
C; Extraction with essential oil extraction apparatus
D; Simultaneous distillation and extraction E; Continuous extraction and distillaton

t; trace, no more than 0.005mg per 100g of sample

| W

5 10 15
Retention time (minute)

3L

Fig. 5. Gas chromatogram of volatile organic acids in KA 101 tobacco leaves
1; 2-methyl butanoic acid 2; 3-methyl butanoic acid
3; 3methyl pentanoic acid 4; n-hexanoic acid (internal standard)
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Fig. 6. Calibration curves of volatile organic
acid standard solution

1; 2-methyl butanoic acid (0.199mg/ml)
2; 3-methyl butanoic acid (0.200mg/ml)
3; 3-methyl pentanoic acid (0.846mg/ml)
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Table 3. Volatile organic acid contents in various tobacco leaves

(Unit: mg/100g of sample)

2-methyl butanoic

3-methyl butanoic  3-methyl pentanoic

Total

Varieties
Tr1 Tr 2 Tr 1 Tr 2 Tr 1 Tr 2 Tr1 Tr 2

Aromatic :
Basma 2.08 1.72 9.14 12.94
Izmir 0.90 0.76 0.84 0.87 3.98 3.66 572 5.29
Sohyang 0.10 0.95 0.30 2.27 1.28 4.73 1.68 7.95
Hyangcho 0.14 0.31 t 0.48 148 1.54 1.62 233
KA 101 0.19 0.91 0.30 0.76 3.16 4.18 3.65 5.85
KA 102 0.08 0.76 0.42 1.05 3.26 3.55 3.76 5.36
ST 374-3 0.32 0.42 3.92 4.66

Burley
Br 21 t 0.35 t 041 t 0.07 t 0.83
Br 21 (U.S.A) t 0.41 t 1.64 t 0.15 t 2.20

Flue-cured
F.C.(US.A) t 0.31 0.30 0.31 0.30 0.15 0.60 0.77
NC 2326 0.82 0.99 0.22 0.34 1.04 0.11 2.08 1.44
By 4 0.04 0.39 0.02 0.28 0.06 0.07 0.12 0.74
NC 82 0.08 0.48 t 0.22 0.08 0.14 0.16 0.84
Valls 0.24 0.35 0.16 0.22 0.40 0.18 0.80 0.65
Py 0.04 0.36 0.02 0.21 0.06 0.19 0.12 0.76
KF 101 t 0.33 t 0.28 t 0.14 1 0.75

Tr 1; Distilled water was treated to the sample.
Tr 2; 0.1M tartaric acid was treated to the sample.

t; trace, no more than 0.005mg per 100g of sample.
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