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Abstract: In order to explore the quality characteristics of fresh tobacco with different maturity in Guiyang and to reveal indicators
for their optimal maturity, using Yunyan 87 as the experimental material, the quality features (water content, pigment and major
chemical components) of lower, middle and upper fresh tobaccos with three levels of maturity were investigated. Furthermore, the
effects of position and maturity on the quality of cured tobacco were studied. The results showed that with the increase of maturity, the
water content of fresh tobacco leaves, veins and whole leaves, as well as the content of chlorophyll a, chlorophyll b, chlorophyll and
carotenoid gradually reduced, while the ratio of carotenoid to chlorophyll significantly increased; the content of total sugar, reducing
sugar and the total nitrogen gradually increased while the content of nicotine and protein decreased steadily. The comprehensive
analysis of the leaf grade structure, average price, appearance quality, content and coordination of chemical components, as well as the
sensory evaluation of the cured tobacco turned out that the appropriate maturity of the lower, middle and upper leaves are XM2, CM2
and BM2, respectively. Specifically, the appearance index for the lower leaves with optimal maturity is 60% yellowish green leaf area
and 1/3 white main vein at least; the middle leaves can be harvested with 70% yellowish green leaf area and 1/2 white main vein; the
upper leaves with appropriate maturity are those with 80% yellowish green leaf area and 2/3 white main vein at least.
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1
Table 1 Main appearance features of different parts of
tobacco leaves of different maturity
[10-11] Leaf location ~ Treatment  Appearance characteristics
XM1 50 %
X XM2 60 % 1/3
[12] XM3 70 % 12
CM1 60 % 1/3
C CcM2 70 % 12
[13] M3 80 % 2/3
BM1 70 % 12
B BM2 80 % 2/3
BM3 90 %
[14] [15]
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Table 2 Water content of leaves, veins and whole leaves of fresh tobacco with different maturity %
Leaf location Treatment Vein water content Leaf water content Total water content

XM1 89.75a 68.56a 80.77a
X XM2 87.90b 67.66b 78.43b

XM3 87.14b 65.95¢ 78.33b

CM1 87.75a 70.58a 80.73a
C CM2 87.06a 68.67b 79.01b

CM3 87.02a 67.91c 77.05¢

BM1 86.09a 86.59a 78.83a
B BM2 85.13a 86.01b 78.05b

BM3 84.07a 85.67b 77.11c

p<0.05

Note The numbers in the same column in the table are marked with different lowercase letters to indicate that the difference has reached a significant level(p<0.05)

and the numbers in the table are expressed as averages. Same as below.

3
Table 3 Pigment content of fresh tobaccos with different maturity
a b /
Leaf location Treatment Chloroplhyll a/ Chlorophyll b/ Chlorophyll/ Carotenoids/ Carotenoid/chlorophyll
(mg-gh) (mg'gh) (mg-gh) (mg-g"
XM1 0.97a 0.40a 1.30a 0.22a 0.16a
X XM2 0.63b 0.27b 0.91b 0.16b 0.18b
XM3 0.47¢ 0.23¢ 0.70c 0.15¢ 0.22¢
CM1 0.63a 0.28a 091a 0.18a 0.20a
C CM2 0.42b 0.19b 0.61b 0.15b 0.24b
CM3 0.28¢c 0.10c 0.38¢c 0.11c 0.28¢c
BM1 0.56a 0.27a 0.83a 0.19a 0.23a
B BM2 0.35b 0.11b 0.46b 0.12b 0.25b
BM3 0.22¢ 0.08¢c 0.30c 0.09¢ 0.29¢
4
Table4  Chemical components of fresh tobaccos with different maturity %
Leaf location Treatment Total sugar Reducing sugar Total nitrogen Nicotine Protein Starch
XM1 3.89¢ 3.03¢ 2.08a 1.55a 8.62a 34.9¢
X XM2 4.13b 3.27b 1.73b 1.41b 6.75b 41.1a
XM3 4.46a 3.54a 1.44c¢ 1.27¢ 5.33b 38.8b
CM1 4.04c 3.13c 1.77a 1.61a 7.31a 41.6b
C CM2 4.38b 3.39b 1.42¢ 1.47b 5.66b 47.4a
CM3 4.63a 3.71a 1.34b 1.33¢ 5.03b 47.1a
BM1 4.22b 3.55¢ 1.32a 1.88a 9.06a 30.5b
B BM2 4.57a 3.70b 1.31b 1.71a 6.65b 44.6a
BM3 4.65a 3.94a 1.24a 1.68a 4.95¢ 45.1a
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5
M2 M3 Ml XM2 )3
85.54% 17.86 /k '
° g 23.1
XM1 XM3 CM2 6
76.77% 28.87 kg
CM1 CM3 CM1
XM2 CM2 BM2
BM2 62.79%
M2 M1 M3
2323 kg BMI BM3
5
Table 5 Grade structures of cured tobaccos with different maturity
/C kgh)
Leaf location Treatment High grade leat/% Middle grade leaf/% Average price/(Yuankg™)
XMl 0.00a 76.13¢ 13.07¢
X XM2 0.02a 85.52a 17.86a
XM3 0.00a 83.89b 16.82b
CM1 70.23¢ 19.59a 24.94b
C CM2 76.77a 6.45¢ 28.87a
CM3 75.52b 14.45b 27.80a
BM1 55.78¢ 40.62a 19.11b
B BM2 62.79a 31.78¢ 23.23a
BM3 60.25b 38.12b 22.02a
6

Table 6 Appearance quality of flue-cured tobaccos with different maturity

Leaf location Treatment Color(10 )  Maturity(10 ) Structure(10 ) Thickness(10 ) Oil(10 ) Chroma(10 ) Composite score(10 )
XMl <9.0) 9.0 - 85 9.0 - 65 - 45 7.225
X XM2 9.5 9.0 9.0 9.0 - 65 5.0 8.275
XM3 9.5 9.0 9.0 8.5 5.0 + 55 7.725
cMI 9.5 - 85 9.0 - 85 7.0 5.0 8.125
¢ cM2 9.5 9.0 9.0 9.0 + 75 7.0 8.625
cM3 9.5 9.0 9.0 9.0 + 75 + 55 8.375
BMI 9.5 9.0 5.0 7.0 + 75 + 35 7.525
B BM2 9.5 9.0 - 55 + 75 + 75 + 35 7.725
BM3 + 9.0 9.0 5.0 + 75 + 75 3.0 7.225
232 8
7 XM3 XM2
XM1 XM3 XM2 XM3 XMl
M3 M2 Ml
Ml M2 M3 M2 XM2
CcM3 cM2
CMI1 CM3
M2 M3 CM2 CM3 CMlI
233 CM2 BM2
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7
Table 7 Major chemical components of flue-cured tobaccos with different maturity

Leaf Treatment  Nicotine/  Total sugar/ Reducing  Total Starch/ Reducing sugar/  Reducing sugar/  Total nitrogen/

location % % sugar/% nitrogen/% % total sugar nicotine nicotine
XMl 2.13 22.57 15.24 2.18 1.00 0.68 7.15 1.02

X XM2 1.85 31.72 22.62 1.83 2.63 0.71 12.22 0.99
XM3 1.83 33.70 2291 1.80 2.89 0.68 12.51 0.98
CM1 3.04 24.39 23.60 2.04 2.87 0.97 7.76 0.67

C CM2 2.82 29.43 27.24 1.88 4.48 0.93 10.64 0.67
CM3 2.75 30.33 28.39 1.84 5.50 0.94 10.70 0.67
BM1 4.76 16.46 15.77 2.87 4.04 0.96 3.31 0.60

B BM2 435 19.63 18.82 2.73 3.91 0.96 4.51 0.63
BM3 4.29 20.51 20.06 2.30 5.45 0.98 4.78 0.54

8

Table 8 Sensory evaluation of flue-cured tobaccos with different maturity

Aroma Aroma . o - .
Miscellaneous Aftertaste Irritation Combustibility Cigarette  Score

Treatment Fragrance Strength  Concentration quality — amount gas(9) ©) ©) ) ash(5) (100)
© ®
XMl 6.50 6.57 6.50 6.00 6.50 4.00 4.29 64.06
XM2 6.86 6.71 6.86 6.43 6.57 4.00 4.00 65.76
XM3 6.50 6.64 6.43 6.43 6.71 4.00 4.00 64.62
CM1 6.14 6.14 6.07 6.14 6.29 4.00 4.00 61.57
CM2 6.50 6.50 6.36 6.25 6.36 4.00 4.00 62.02
CM3 6.29 6.36 6.14 6.07 6.14 4.00 4.00 61.90
BM1 5.00 5.57 5.00 5.21 5.00 4.00 4.00 53.63
BM2 5.64 6.07 5.43 5.43 5.07 3.93 4.00 56.46
BM3 5.93 6.29 5.86 5.79 5.21 3.93 4.00 58.73
BM3 BM2
BMI1 [23] [24]
BM2 BM3 23]
3 XM2 CM2 BM2
/ )
(7] [17]
80%~90%
(1] (18] a
a b
[19] [20]

[21-22]
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