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Characteristics of substance change and quality outcomes in tobacco

leaves under a stable-temperature and humidity-drop curing process

HU Qinghui!, FU Shuai', ZHANG Zhongwen', WANG Weimin'!, ZHAO Jiongping',
JIAN Panfeng!, JIANG Zhimin', ZHOU Haikuan?, LI Sijun®, DENG Xiaohua®*

(1. China Tobacco Zhejiang Industrial Co. Ltd., Hangzhou, Zhejiang 310008, China; 2. College of Agronomy, Hunan
Agricultural University, Changsha, Hunan 410128, China; 3. Guiyang County Branch of Chenzhou Tobacco Company in
Hunan Province, Chenzhou, Hunan 424400, China)

Abstract: This study utilized middle-position leaves of the tobacco variety Xiangyan No.7 to compare two curing
processes: the stable-temperature and humidity-drop curing process and the four-step curing process. The investigation
assessed the uniformity of temperature and humidity within the curing barn, monitored the dynamic changes in leaf
substances and evaluated their collective effects on the appearance quality, physical properties, chemical composition,
and smoking quality of the cured tobacco leaves, as well as on the processing economic efficiency. The results showed
that the vertical difference in temperature was smaller than the horizontal one, while the opposite was true for humidity.
Compared with the four-step curing process, the stable-temperature and humidity-drop curing process enhanced the
uniformity of temperature and humidity within the barn and increased leaf chroma,oil content, individual leaf mass, and

sugar content, while reducing the starch and carotenoid content of the tobacco leaves. It increased the proportion of
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FA, %, FEMNFIRER2ES TR AR, yzdxh@163.com
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normal-group tobacco leaves by 3.27 percentage points, reduced the proportion of variegated tobacco leaves by 2.08

percentage points, and decreased the proportion of slightly greenish tobacco leaves by 1.18 percentage points. In addition,

it increased the proportion of high quality tobacco leaves by 3.92 percentage points, raised the average price by 5.02%,

improved the total score for appearance quality and sensory quality by 5.31% and 3.05%, respectively, and reduced the

curing energy cost by 6.91%. Therefore, adopting the stable-temperature and humidity-drop curing process is

recommended for middle-position tobacco leaves in rice-cropping tobacco regions to achieve improved tobacco quality,

reduced costs, and greater curing economic efficiency.

Keywords: middle tobacco leaves; curing process; temperature and humidity; tobacco quality; economic effects
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Fig.1 Curing profiles of the two treatments for middle-position tobacco leaves
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Tablel Barn air temperature under different curing processes °C
= Giitat frg AbE Bk 2k B3Ik B4k BBSIR Felk TR B8k HEOk
¢TH HE T5HH T 2943 3673  39.06 4071 4447 4557  51.69 5763  65.76
CK 31.87  39.63 4053 4093 4413 4597 5150 5733  66.03
5l T 2943 3643  39.00 4093 4423 4547 5140 5753 65.69
CK 31.90  39.83  40.13 4143 4443 4523 5200 5827  66.33
it} T 2963 3677 3940 4083 4453 4577 5180 5773 66.13
CK 32.10  40.03 4053  41.10 4413 4557 5160 5793  66.53
&= T 0.20 0.34 0.40 0.22 0.30 0.30 0.40 0.20 0.44
CK 0.23 0.40 0.40 0.50 0.30 0.74 0.50 0.94 0.50
T CKM 2 21H -0.03  -0.06 000  —0.28 000 —044  —0.10 —074  —0.06
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hES T 2953 3680  39.10 4037 4423 4573 5147 5780  66.07
CK 31.83 3990 4037 4127 4430 4570 5180 5800  66.47
B T 29.63 3673 3920 4057 4443 4583 5167 5790 6623
CK 3223 40.10  40.87 4140 4450 4583  52.00 5813  66.67
&= T 0.40 0.50 0.50 0.60 0.60 0.60 0.70 0.70 0.87
CK 0.43 0.60 0.70 0.60 0.60 0.60 0.70 0.73 0.90
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Table 2 Barn air humidity under different curing processes %

W gite fE S AR IR 2R 3R AR SR el TR HE8IR B9
MH  E T T 94.67 9137  87.63 7880  70.07  61.03  39.60 2993  19.83
CK 95.53 94.63 89.07 82.03 74.70 65.53 4433 33.90 22.43

bl T 98.13 96.63 87.47 80.30 70.27 59.63 39.60 30.47 21.73

CK 95.63 93.90 86.97 78.90 69.47 58.43 39.40 29.43 20.83

JICH T 98.33 96.63 90.27 83.13 73.90 65.43 43.43 34.40 22.03

CK 90.17 88.57 84.33 75.30 66.73 57.13 39.10 28.63 19.53
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Fig.3 Dynamic changes in moisture content in tobacco leaves
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Fig.4 Dynamic changes in chlorophyll content in tobacco leaves
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Fig.5 Dynamic changes in carotenoid content in tobacco leaves
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Fig.6 Dynamic changes in starch content in tobacco leaves
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Fig.7 Dynamic changes in reducing sugar content in tobacco leaves
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Table 3 Appearance quality of flue-cured tobacco

S BR/WIR2S i, A I 45 H S il GV /S U is == ¥
T SEVEVEAN T e e &g H Ei
FEHIEAY 8.0+0.3 8.540.3 8.540.4 8.0+0.4 (7.0£0.6)a  (7.0£0.6)a  (79.3+1.4)a
CK SEVEVEAN T e e &g A Ei
ERPEN 8.0+0.5 8.0+0.6 8.0+0.5 8.0+0.4 (6.0£0.6)b  (6.5£0.6)b  (75.3£1.6)b

TE: [RIGIAE TR FRR AR BB ) 22 57 A B i 7 X (P<0.05).
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Table 4 Physical properties of flue-cured tobacco

by A i /g EAEER /% A J B /mm TR % W TEAR R/ (grm )
T (10.93+1.18)a 32.4942 98 0.1620.05 13.74£1.11 95.24+4.65
CK (9.300.54)b 34.1742.25 0.13+0.04 14.69+0.08 92.36+3.68

TE: SR BN A B ] 22 A Gt 2478 (P<0.05)
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Table 5 Chemical composition of flue-cured tobacco

SR SRR/ % IR /% MR B % RS /% B A % W% TR S R % SRR E R Y% I

R L

T (25.39+0.27)a (15.77+£0.25)a 2.96+0.04 2.09+0.01 1.74+0.11(0.52+0.03)a 3.33+0.41
CK (23.97+0.53)b (13.83+0.23)b 3.01+0.04 2.25+0.01 1.82+0.12(0.48+0.02)b 3.51+0.34

1.1740.02  0.64+0.01(5.28+0.09)a
1.2940.04  0.63+0.01(4.79+0.11)b

Ve BRI T For A B 25 A e 3 X (P<0.05).
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Table 6 Sensory quality of cured tobacco leaves

U S 1 -
S — — - - : I 40
AR A BRIP4 AREUE BRI B AN TR A0k
T (13.0£0.5)a 12.5£0.3 5.0£0.3 5.5+0.4 5.0+0.3 5.5+0.3 5.0+0.2 5.0+0.3 5.5+0.3 5.5+0.2 (67.5£0.3)a
CK (12.0£0.4)b 12.0+0.5 5.0+0.3 5.5+0.3 5.0+0.2 5.0+0.2 5.0+0.2 5.0+0.2 5.5+0.3 5.5+0.3 (65.5£0.5)b

e [FSIASE TR FROR A B R A 22 55 GE 12475 L(P<0.05).
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