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Table 2 Conventional chemical component contents of flue-cured tobacco leaves in different
microwave pretreatment groups
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RAW  25.48:0.19"  2.4820.00°  23.05:0.03*  0.44£0.00*  1.55:0.01"  1.89+0.01¢  9.30£0.01°  0.90 0.01*  0.76x0.00¢
HH3  16.92+0.00"  1.69+0.01°  15.09+0.02"  0.24£0.01°  0.92+0.01°  1.98+0.04™  8.91x0.01"  0.890.00"  1.170.02°
HH6  12.77:0.16'  1.230.01"  10.90+0.01"  0.17£0.01"  0.73%0.01*  2.03£0.01°  8.87+0.07"  0.85:0.01 1. 65+0. 00"
HM3  17.58£0.07"  1.70£0.01°  16.1240.12°  0.2120.01°  0.86£0.00°  1.99£0.02"  9.47+0.04°  0.92+0.00®  1.170.01°
HM6  13.60£0.00°  1.29£0.00%  12.15%0.00%  0.17¢0.00"  0.680.01"  2.02+0.03"  9.45:0.01°  0.89£0.00°  1.570.03"
HI3  19.31+0.26°  1.82¢0.02"  17.5520.18°  0.21x0.01°  0.90£0.01¢  2.01x0.00™  9.66+0.02°  0.91x0.01*  1.110.02
HL6  17.20£0.01*  1.66+0.00"  15.81x0.01°  0.19£0.01°  0.80£0.00"  1.970.02°  9.54x0.00"  0.92:0.01"  1.19+0.02°
LI3  24.47:0.04°  2.42+0.01"  21.78+0.06"  0.45:0.00°  1.57£0.00°  2.00£0.01™™  8.99x0.02°  0.89+0.00°  0.830.01"
L6 25.81x0.06"  2.47£0.00°  23.05:0.02*  0.42+0.00°  1.5420.01"  2.01x0.01  9.35:0.00°  0.89£0.01°"  0.820.00"
IM3  20.42+0.01°  2.33:0.00°  17.47+0.06°  0.44x0.01*  1.55£0.00"  2.01£0.01"  7.5120.01*  0.86+0.00°  0.86+0.00°
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Table 3  Petroleum ether extract and volatile alkali
content in flue-cured tobacco leaves under

different microwave pretreatment conditions %
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RAW 4.72+0. 24" 0.22+0. 00"
HH3 6. 13+0. 02" 0. 18+0. 00°
HH6 7.11£0. 17 0.13x0.01*
HM3 6.10+0. 14" 0. 19+0. 00°
HM6 7. 44x0. 08" 0. 140. 00'
HL3 5.63x0. 14° 0. 18=0. 00°
HL6 6.53+0. 47" 0. 16+0. 00°
LL3 4. 48=+0. 39° 0. 25+0. 00°
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Fig. 1 HPLC profile of the main phenolic compounds

in the raw leaves of flue-cured tobacco
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Table 4 The contents of total phenols and main phenols compounds in flue-cured tobacco
leaves before and after microwave pretreatment
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(mg CAE-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™)

RAW 109. 25+0. 93* 6.36+0. 04" 16.93+0. 1" 9. 64x0. 04" 0.49+0. 01 4.68+0. 11"
HH3 86. 4120. 70° 6.03+0. 03° 14.03+0. 11 9.09+0. 07° 0. 4620. 01° 3. 47+0. 06"
HH6 68.16+2. 07° 5.72+0. 01" 11. 69+0. 01° 8.55+0. 03" 0.32+0. 05" 2.85+0. 12°
HM3 90. 59+0. 26™ 6. 03+0. 02° 14. 55£0. 02° 9.10+0. 03° 0.67+0. 11 4.1620. 19°
HM6 78. 09+2. 00" 5.75+0. 02" 12.33+0.01" 8. 66+0. 04 0.45+0. 10* 3.36+0. 16"
HL3 88.99+0. 80™ 6.12+0. 02° 14. 83+0.01¢ 9.28+0. 03° 0.68+0. 11* 4.07+£0. 16°
HL6 91.17+5.17" 6. 06+0. 02° 14. 43+0. 01" 9.18+0. 02° 0.71x0. 12° 4.1620. 20°
LL3 93.01+2. 34" 6. 44+0. 02° 16.85+0. 01" 9.74£0. 03" 0. 54+0. 06™ 4.78+0. 13"
LL6 93.55+0. 99" 6. 47+0. 03° 17.19+0. 01° 9.71+0. 03* 0. 48+0. 01 4.71+0. 09"
LM3 105. 48+4. 37 6.25+0. 02° 16. 53£0. 01° 9.44x0. 03° 0. 58+0. 15" 4.45+0. 28"
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Fig.2 PCA analysis diagram of flue-cured tobacco

leaves before and after microwave pretreatment
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Table 5 Qualitative results of volatile aroma components in flue-cured tobacco leaves before and

after microwave pretreatment
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Fig. 3 GC-IMS differential spectra of flue-cured tobacco leaves under different microwave pretreatments
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Effect of microwave pretreatment on the conventional chemical
composition and volatile aroma components of flue-cured

tobacco leaves for heated cigarettes

TIAN Jinhu', YUAN Ying',LU Xinbo®, TANG Xiaodong® ,PAN Li*,
WANG Yuning”, YE Xinggian',JIANG Jian®
1. College of Biosystems Engineering and Food Science , Zhejiang University , Hangzhou 310000, China;
2. Technology Center , Zhejiang China Tobacco Industry Co.,Lid., Hangzhou 310000, China

Abstract ; With tobacco samples from the lower part of Henan production area as raw materials, the conventional
chemical components and volatile aroma components in different microwave pretreated flue-cured tobacco leaves
were analyzed by continuous flow analysis, high performance liquid chromatography and gas chromatography-ion
mobility spectrometry (GC-IMS) , etc. The results showed that microwave hydrothermal treatment could reduce the
contents of water-soluble sugar, reducing sugar, plant alkaloid and phenolic substances in flue-cured tobacco
leaves. Microwave hydrothermal treatment could increase the contents of total nitrogen and petroleum ether extract,
and significantly increase the nitrogen-alkali ratio of flue-cured tobacco leaves (P<0.05). The nitrogen-base ratio
in the microwave hydrothermal 700 W-6 min treatment group was as high as 1. 65. After microwave drying, the
conventional chemical components in flue-cured tobacco leaves were still in the category of high-quality tobacco
leaves, and the volatile alkali content increased significantly (P=<c0.05). In addition, a total of 56 volatile aroma
components were identified by GC-IMS, and the fresh aroma of flue-cured tobacco leaves could be increased by
microwave water heat treatment, while the sweet flavor of flue-cured tobacco leaves could be increased by micro-
wave drying treatment.

Key words: microwave hydrothermal treatment; microwave drying treatment; flue-cured tobacco leaf; heated

cigarette ;volatile aroma component
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