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Physicochemical characteristics of tobacco leaves
in different geographic regions of Xiangxi

CHEN Yi'*!®, YANG Hong-wu?, YANG Hong-qi'*'""", WANG Xue-dong'?, XIONG Zhi-lin'*'"® | GUAN Wej'*'®

(1.a.Key Laboratories of Tobacco Technology and Health; b.College of Bioscience and Biotechnology, Hunan
Agricultural University, Changsha 410128, China; 2.China Tobacoo Midsouth Agricultural Experimental Station,
Changsha 410128, China)

Abstract: Middle tobacco leaves from variable geographic regions (Sangzhi, Fenghuang and Jingzhou) and regions with
different altitudes in Xiangxi were used as materials to analyze the physical and chemical characteristics of tobacco
leaves. The results showed that the differences in leaf width, rate of water content and thickness of tobacco leaves had
reached significant level (P<0.05). Tobacco leaves from Sangzhi district has the longest leaf width (26.52 cm) and the
highest rate of water content (18.98%), while the most thick leaf appeared in Jingzhou (96.67 um). Tobacco leaves from
different geographic regions in Xiangxi showed big differences in potassium, chlorine, total sugar, carotenoid and rutin
contents, margin of two sugars, the ratio of potassium to chlorine, and the total sugar content increases with the reducing
of altitude while the content of carotenoid and rutin increases with the rising of altitude. The difference of leaf width of
tobacco leaves at different altitudes had reached significant level (P<0.01), with leaf width at altitudes of 1 000-1 100 m
the highest (26.52 cm). The differences in chemical indexes including total nitrogen, nicotine, carotenoid and polyphenols,
the ratio of total sugar to nicotine of tobacco leaves at different altitudes had reached significant level, these indexes all

reduced with the rising of altitude.
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Table1 Physical indicators of flu-cured tobacco from different geographic regions of Xiangxi
/em /em /g 1% 1% /g /um N
Augrem™)
71.70+£2.22  (26.52+1.10)a 12.34+0.94 34.51+0.94 (18.98+0.72)aA  7.96+0.72 (79.44+3.28)b  7.07+0.43
69.23+1.10 (22.67+£0.38)b  9.92+0.39  36.11+0.70 (14.01£0.81)bB  6.32+0.30  (93.00+4.44)a  6.79+0.23
67.41+1.94 (21.34£0.97)b 10.76+0.89 36.07+0.84 (11.28+0.35)cC ~ 6.91£0.63 (96.67+1.86)a  7.88+0.29
F 1.41 9.40* 2.49 1.20 35.37** 2.03 7.28% 1.06
5.53 3.38 2.47 2.95 3.89 1.81 14.42 1.06
0.195 0.742 0.628 0.568 0.273 0.809 0.328 0.546
1% 7.96 14.36 22.43 8.20 26.04 25.61 15.88 14.66
cekzE LCkEz t 0.05  0.01
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Table 2 Chemical composition and fragrance precursors in flue-cured tobacco from different geographic regions of Xiangxi
/% /% 1% /% 1% 1%
(21.48+2.05)b 18.38+1.52  2.444+0.19  2.66+0.34  (2.13+0.05)aAB (0.58+0.08)ab ~ 9.55+1.77 (3.10+0.7)bB
(22.79+£0.74)b  20.72+0.74  2.64+0.07 2.96+0.20 (1.85+0.11)bB (0.50+0.04)b ~ 3.10+0.77 (2.07+0.20)bB
(27.20+£0.64)a  19.72+0.54  2.58+0.11  2.49+0.08 (2.33£0.05)aA (0.83+0.13)a  10.98+0.39 (7.48+0.40)aA
F 5.22% 1.30 0.58 1.03 10.94%* 5.81% 1.59 36.17%*
4.59 3.16 0.39 0.71 0.29 0.3 3.48 2.76
0.278 —0.388 0.007 0.555 -1.2 2.897 0.911 0.704
/% 19.35 16.1 15.21 26.25 14.03 4732 36.47 45.43
B- Augg™ Angg") ((mg-g™) /(mg-g ™)
0.98+0.08 (0.58+0.08)ab  (93.01+4.32)aA (105.29+4.47)aA 11.66+0.59 (9.47+0.27)aA
0.94+0.09 (0.50+0.04)b  (79.34+5.32)bA (103.66+5.79)aAB  10.48+0.43 (9.29+0.61)aA
1.04+0.06 (0.83+0.13)a (58.02+1.01)cB (86.29+2.16)bB 10.59+0.44 (6.75+£0.42)bB
F 0.42 5.81* 19.46** 15.72%* 1.74 11.31%*
0.23 1.61 18.66 15.42 1.52 1.82
0.775 0.439 0.416 0.514 0.773 -0.167
1% 23.41 41.34 24.29 15.67 13.89 21.37
2.3 AEBKREXEMIEERNES
3
#3 TEIBKEXBEHYRIER
Table 3 Physical indicators in flue-cured tobacco from tobacco-growing area at different altidudes
/m /em /em /g /% 1% /g /pm )
Mug-em™)
600~700 71.70+0.78  (22.27£1.55)bB  12.34+1.02 35.62+1.55 18.98+0.72  7.96+0.78  79.44+0.36 7.07+0.47
800~900 74.74+0.35 (24.68+0.50)aAB  12.43+0.87 35.55+0.76 17.87+0.50  8.03+0.59  85.00+0.35 7.16+0.32
1000~1 100  75.94+0.16 (26.52+1.20)aA  12.56+0.72 37.17+1.20 20.33£1.07  7.90+0.50  80.56+0.16 7.78+0.28
F 1.72 7.86%* 0.02 0.63 228 0.01 1.34 1.31
5.53 3.38 247 2.95 3.89 1.81 14.42 1.06
-0.544 0.938 -0.018 0.456 1.637 0.187 0913 -0.286
1% 7.28 12.53 20.41 9.25 13.58 23.06 11.12 15.51
1 000~1 100 m 800~900 m 600~ 1 000 m
700 m 1 000~1 100

m  600~700 m
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2.4 AEIBHREXEMLER S R ESBEME 1 000~1 100 m
== 600~700 m
1000~1 100 m
4 800~900 m  600~700 m
5% 1 000~1 100 m
600~700 m 800~900 m 1 000~
1100 m B—
1 000~1 100 m 600~700 m
800~900 m 600~700 m p-
1 000~1 100 m 800~ 800~900 m 1 000~1 100 m
900 m  600~700 m 800~900 m
1 000~1 100 m 600~700 m 1000~1 100 m
B—
1 000~1 100 m
600~700 m 800~ 900 m
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Table 4 Chemical indicators and fragrance precursors in flue-cured tobacco from tobacco-growing area at different altidudes

/m 1% 1% 1% 1% 1% 1%
600~700 19.28£0.78  18.38+1.74 (2.93+0.11)a (3.7840.23)aA 2.13+0.05 0.58+0.08 (3.10£1.82)aA (5.68+0.43)bB
800~900 20.79+0.58  18.04£0.74 (2.52+0.14)ab (3.63£0.12)aA 2.13£0.08 0.50+0.06 (1.24+0.43)bB (5.31+0.17)bAB
1000~1 100 21484223 19.2540.54 (2.44+0.18)b (2.66=035)bB 2.00£0.09 0.52+0.09 (1.54+0.17)bB (7.82+1.82)aA
F 0.75 037 3.19% 6.55%* 1.46 028 5.93%x 5.04%
459 3.16 0.39 0.71 0.29 0.3 3.48 2.76
226 0.93 ~0.442 0.555 0.755 2.897 3.081 3.668
% 1875 19.12 26.72 26.25 42.79 4732 57.91 73.06
/m B- fngg" Mngg" (mgg™) (mg-g™)
600~700 (0.9240.69)aA  4.24+0.08  (93.01+1.42)aA (10529+1.38)aA  (11.66£0.65)aA  (9.47+0.2)aA
800~900 (0.6940.07)bB  4.55£0.06  (74.76+0.94)bB (84.79+1.00)bB  (10.99+0.18)bB  (8.55+0.4)abA
1000~1 100 (0.78+0.14)bAB  4.36£0.04  (73.07+1.14)bB (90.71£0.93)bAB  (9.324026)bB  (7.95+0.52)bB
F 6.06%* 0.04 8.20%* 9.10%* 9.70%* 4.02%%
0.23 1.61 14.4 13.37 1.5 127
1.103 2365 0571 0.609 0.967 ~0.228
% 29.84 51.89 17.93 14.28 14.08 14.72
A
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