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Research on the change of main chemical components in aged flue-cured
tobacco lamina during long-term storage

MAYigiong, LIYue, CUITing, BAI Yinshuai, LIU Xiangzhen, ZHAO Sensen, NIU Yangyang,
LIU Chao, JIA Guotao, CHENG Liangkun®

(China Tobacco Henan Industrial Co. Ltd, Zhengzhou, Henan 450016, China)

Abstract: Flue-cured tobacco laminae (Fujian Nanping C3F, Yunnan Qujing C3F, Guizhou Qianxinan C3F and
Guizhou Qianxinan C4F) aged for 3 years were used as test materials, the contents of conventional chemical
components including total alkaloids, total sugars, reducing sugars and total nitrogen, advanced fatty acids including
linoleic acid, oleic acid, linolenic acid, hexadecanoic acid and octadecanoic acid and polyphenolic compounds
including chlorogenic acid, cryptochlorogenic acid, scopolamine and rutin during excessive aging were analyzed
through continuous sampling and detection for 5 years. The result showed that when exceed the appropriate aging
period, the contents of total sugar, reducing sugar, linolenic acid, chlorogenic acid, cryptochlorogenic acid and rutin in
tobacco laminae gradually decreased with the advance of storage stagnation. According to the principal component
analysis, the comprehensive scores of different samples decreased year by year during the stagnation period, and
significant quality loss of the flue-cured tobacco occurred after 2-3 years of storage delay. Comparison between C3F
and C4F grade flue-cured tobacco laminae from Qianxinan showed the comprehensive score of C3F grade after 4
years of storage detention was lower than that of C4F grade before storage detention. It could be seen that too long
storage detention would lead to the degradation of tobacco quality. Comparison among C3F grade flue-cured tobacco
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laminae from Nanping, Qujing and Qianxinan regions showed that Qujing tobacco leaves were relatively resistant to
storage, and Nanping tobacco leaves were not resistant to storage.

Keywords: storage retention flue-cured tobacco lamina; main chemical composition; principal component analysis;

comprehensive score
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Table 1 Contents of routine chemical components in flue-cured tobacco laminae during storage stagnancy time

%

e RAEYIE S
M C3F  ffiys C3F  E47URG C3F #APHRG C4F T3 C3F M C3F BAPHRG C3F  ¥4P4RG C4F
CK 2.6740.08 2394011 2324011  2.11#.09 28.5340.85 33.66+1.87 30.804.62 22.5240.79
W 147 25640.15 2374011 2284015 2024011 26.5920.80 33.03+1.94  30.9041.62 22.3740.53
W 24 2534007 2.2640.03 2294010 19740.06 24.34#1.75 31.8442.01 28.30#1.02 20.35#1.54
W 34F 2354011 2214008  2.1840.04  2.0040.13 20.874.25 30.11H.42 24.1940.74  18.4640.52
W 44F 2.2940.09 2154010 2.0840.10 1974011 18.9741.40 28.0940.48 22.3640.63 17.1240.97
W 5 4% 2.3040.10  2.1140.09  2.0340.07  1.9240.07 17.64+1.22 26.87+.02 21.7640.99  16.17+1.05
2 5 R AU% 6.45 5.08 5.48 3.22 19.06 8.92 15.71 13.75
e Lyabi BA
M C3F  ffiys C3F  E47URG C3F #AP4RG C4F 73 C3F sk C3F BAPHRG C3F  ¥4P4RG C4F
CK 23.861.32 27.80#1.37 2571#1.20 19.6241.95 2.0642.88  2.1240.10 2174027  1.8020.17
W 14F 22044090 26.51+1.09 24.80+.11 1881462 1914013  2.0420.11 2.0920.20  1.7540.07
W 2 4F 20.94#1.41 25632127 23.07#.58 18.49#1.03 2114005 2.1140.16 2.1040.12  1.7920.10
e 3 4F 18.114.08 24.81#.10 20.0140.97 1543#1.85 1.9220.15  1.9840.04 20740.12  1.6620.15
WA 16174125 225320.78 18.2640.81 13.6621.42  1.9540.05  2.1040.11 1.8940.15  1.6540.07
WA 54F  16.0340.69 21.1624.31 17.28#1.42 13.9540.96  1.8940.07  2.0540.09 1.9240.19  1.6840.08
5 R EU% 16.61 10.06 16.31 15.79 456 259 5.41 3.88
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Table 2 Contents of high fatty acids in flue-cured tobacco laminae during storage stagnancy time

iy 35 1RGP Y

P JFRIR & A

[ER A libk e v Ne

mg/g

e DRI MR DA
W-C3F ik C3F ESVURG C3F BVGRS CAF RI°F-C3F (il C3F E47GHg C3F B574ig CAF I~ C3F il C3F  ¥47URg C3F B475rg C4F
CK 2.2620.07 1.8720.10 1.9020.15 1.7940.06 0.9440.08 0.98+0.04 0.9140.05 0.9340.08 4.9240.76 5.1140.86 5.1340.87 4.40+0.66
W 14F 2.0840.10 1.9040.09 1.9340.10 1.8340.11 0.8320.07 0.9840.08 0.93#0.09 0.9240.09 4.6620.55 4.3230.67 4.5130.74 4.2430.37
W 24F  2.2440.07 1.9240.03 2.0040.10 1.8640.07 0.8540.13 0.9940.10 0.9440.05 0.9140.05 4.4820.54 4.5530.62 4.7530.40 4.2020.19
WEE 34 2.0440.10 1.8540.18 1.8440.06 1.7840.05 0.8240.11 0.9440.11 0.9940.09 0.9240.07 4.0320.80 4.4630.69 4.2530.76 4.0840.87
W 44F  2.2520.16 1.8340.14 2.0340.07 1.7440.07 0.9040.13 1.0040.10 0.9940.07 0.9240.09 2.7540.59 4.1320.48 3.6740.26 3.2620.46
WE B4 22940.10 1.8940.19 1.9240.08 1.7740.05 0.85#0.08 0.9940.11 0.9840.15 0.9020.11 2.8740.63 3.6840.64 3.4840.66 2.6740.69
ARRRU% 481 1.77 3.56 2.41 5.31 2.14 3.60 1.13 23.57 10.84 14.74 18.04
e BIPAY. A +\E2
¥ C3F sk C3F WPiREg C3F  HVHRg CAF ¥ C3F s C3F WVGRG C3F EAVHRS CAF
CK 2.9540.28 3.0340.67 2.9140.48 2.8620.29 0.6740.15 0.6320.09 0.6240.08 0.5940.09
R 147 2.7740.56 3.1740.47 2.9340.69 2.900.38 0.6440.06 0.6420.07 0.6140.03 0.6020.05
HiEE 2 4F 2.8540.28 3.2040.61 2.84+0.88 2.8240.70 0.6840.07 0.5920.07 0.6120.07 0.5740.04
T 3 4F 2.8320.51 2.750.80 2.6620.35 2.7320.59 0.6740.06 0.600.04 0.590.08 0.5820.05
e 4 4F 2.8140.40 2.950.62 2.7310.78 2.5440.44 0.5640.13 0.580.05 0.660.08 0.6210.06
T 5 4F 2.7430.59 2.9020.45 2.5540.77 2.4620.31 0.6440.08 0.5740.06 0.500.06 0.6020.05
5 Z K% 2.59 5.67 5.41 6.62 6.86 4,63 8.93 2.95
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Table 3 Contents of polyphenols in flue-cured tobacco laminae during storage stagnancy time mgl/g
e A [GEdir
B C3F  fih¥% C3F  EV4H§ C3F 47U CAF  B3E C3F % C3F  BAV4ES C3F 47U CAF
CK 8.14#1.04 10.63#.52 10.1630.75  7.8620.36  2.3640.38  2.600.53 2324044  2.2740.28
PR 14F 7.9440.84 10.6930.47 9354039  7.2720.35 2214064 2462038 231055  2.0620.12
TR 2 4F 7.7940.30 10.5430.95  9.65#0.55  6.8220.29 2334047 2532015 2.0740.10 2.0820.12
T e 3 4F 6.8040.28 10.15#1.04 8344052 6242057 2154024 2574013 214013  1.9320.15
T 448 5284040  9.88#.20 7.474056 5032072 1974013 2.6020.16 21640.16  1.7820.16
Tir e 5 4F 5224032  8.12#1.00 6.65#0.55 4733058  1.65#0.09 2594015 1874039  1.8140.08
55 2R HU% 19.40 9.73 15.81 19.65 12.59 2.15 7.78 9.31
e RS =AY
M- C3F Wiy C3F  EVHRG C3F Z47Gpg CAF  ®F C3F i C3F  E47Hwg C3F VUM CAF
CK 0.2840.03  0.2530.03  0.31#0.03  0.270.02  6.15#0.42  8.2640.84 7474059  6.0320.49
PR 14F 0.2940.04  0.2420.04  0.27#0.02 0.2420.01 5734042 7.374.82 6.69#.57  5.6320.36
T 2 4F 0.2840.04  0.250.03  0.30#0.03  0.2530.02  4.85#053  6.3340.63  6.4640.92  5.0420.37
Tir P 34F 0.26#0.03  0.2640.04 0310.03 0.2640.04 4774068 6.00#.85 5754068  4.41%0.39
T 448 0.2540.02  0.27#0.06  0.30#0.04  0.2530.03 4.7340.62 5.860.60 4944076  4.0210.44
T 547 0.2740.03  0.2620.03  0.29#0.02  0.2620.02  4.69#051  552#0.56 5024045  3.9420.53
55 2% 5.42 411 5.07 411 12.15 15.97 16.48 17.87
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Table 4 Characteristic values and variance contribution rates

of principle component analysis of excessively aged

flue-cured tobacco laminae
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Table 5 Comprehensive scores of flue-cured tobacco laminae during storage stagnancy time

Lb 3 FRI RS

HF- C3F HiyiE C3F ViR C3F ViR C4F
CK (20.69+.26)a (23.4940.54)a (22.1920.74)a (17.9140.78)a
HEE 14 (19.560.89)ab (22.5920.18)ab (21.2340.92)a (17.2840.73)a
PR 2 4F (18.8640.74)b (21.8240.53)ab (20.51..40)a (16.500.98)ab
HEE 34F (16.61:41.02)c (20.88-+.61)bc (18.2340.95)b (15.041.26)bc
HEE 4 4F (15.2141.00)cd (19.33+.18)cd (16.77-4..05)bc (13.4620.52)cd
HEPE 5 4F (14.5340.51)d (18.18+.34)d (15.90-4..48)c (12.93+1.07)d
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