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Color parameters and chemical components in different leaf positions of
flue-cured tobacco leaves during bulk curing process

WANG Tao', HE Fan', ZHAN Jun? HUO Kai-ling®, ZHAO Hua-wu', WANG Mei*, GONG Chang-rong®*

(1.College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China; 2.Yunnan Reacend Tobacco
Technology(Group)Co. Ltd.,Kunming 650106, China; 3.China Tobacco Shanxi Industrial, Co., Ltd., Weinan,Shanxi
714000, China)

Abstract: The changes of color parameters including lightness value(L"), redness value(a’), yellowness value(b),
Chroma value(C")and Hue Angle (H), the changes of chemical components and the relationship between color parameters
and chemical components in lower, middle and upper leaves of flue-cured tobacco during bulk curing process were
investigated to provide theoretical basis for optimizing the curing technology and for controlling the curing process
precisely and intelligently. Results showed that, the color parameters in different positions of the flue-cured tobacco
showed a consistent changing pattern, from the beginning of the curing process to the time when the temperature reached
42 °C, the color parameters in the leave changed most remarkably, but the changes of upper leave were slower than that
of the middle and lower leaves. The correlations between color parameters and chemical components were quite different
among different leaf positions. There was no significant correlation between color parameters and total phenols, but there
were good correlations between color parameters and reducing sugar and pigments. Reducing sugar in middle leaves had
significant positive correlations with L™ and a”, significant positive correlation with b* and C” and significant negative
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correlation with H. Chlorophyll-a and chlorophyll in lower and middle leaves and chlorophyll-b in middle leaves were
significantly correlated to b™ and C”, very significantly correlated to a” and H. Chlorophyll in upper leaves had significant

correlation with a” and H. Carotenoid of lower and upper leaves showed significant negative correlation with a”, in

middle leaves showed very significant negative correlation with a”, in middle and upper leaves showed significant

positive correlation with H, in lower leaves showed significant positive correlation with H, and in middle leaves showed

significant negative correlation with L".

Key words: flue-cured tobacco; leaf position; color parameters; chemical components
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Table1  Color parameters change in different positions of tobacco leaves during curing
L a’ b* c H
48.41ABab -7.21Cc 39.39Aa 33.00Bb 102.62Cc
44.89Bb -9.89Bb 28.92Cc 30.56Bc 108.89Aa
53.58Aa -3.52Aa 32.20Bb 39.54Aa 95.10Bb
38°C 62.07Aa -3.65Cc 47.15Aa 46.12Aab 94.54Aa
58.11Bb —0.46Bb 45.64Ab 45.64Ab 90.57Bb
58.23Bb 0.04Aa 45.98Aab 47.15Aa 89.95Bb
42°C 67.68Aa 6.30Bb 48.71 50.95 82.89
63.80Bb 8.56Aa 49.64 50.38 80.21
63.44Bb 8.57Aa 50.55 49.46 80.03
48 C 64.07Aa 5.28Cc 49.57Aa 48.86Aab 83.79Aa
61.90Ab 11.16Aa 46.97Bb 48.27Ab 76.64Bb
63.87Aab 8.19Bb 48.57Aab 50.24Aa 80.62ABa
54 C 64.96Aa 3.41Bb 4411 46.16 85.76Aa
59.27Ab 10.17Aa 44.33 45.48 77.08Bb
59.23Ab 9.77Aa 46.04 45.17 77.52Bb
65.70Aa 3.40Cc 45.14 46.21 85.78Aa
62.76Bb 9.90Bb 45.20 46.27 77.65Bb
59.55B¢ 11.79Aa 46.09 46.65 75.36Bb
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Table2  Contents of chemical components in different positions of tobacco leaves during curing
a b

1% 1% 1% 1% 1% /(mg-gY) /(mg-.gh)  Kmgg™ /(mg-g™)
1.32 1.82 23.80 9.30 7.07 0.26 0.08 0.34 0.23
38T 1.72 171 19.21  14.02 1358 0.15 0.05 0.20 0.20
42°C 2.25 1.62 1209 2021 17.80 0.05 0.03 0.08 0.13
47°C 1.59 1.52 718 2611  20.67 0.04 0.02 0.06 0.14
54 C 2.16 1.42 6.37 2797 2159 0.03 0.01 0.04 0.11
231 1.22 495 2926 21.86 0.02 0.01 0.03 0.09
171 2.23 21.08 8.06 6.52 0.32 0.11 0.43 0.21
38T 2.08 2.03 1847 1545 1512 0.18 0.05 0.23 0.18
42°C 2.17 1.82 1343 2157  20.29 0.09 0.02 0.11 0.14
47°C 1.81 1.72 10.80 2462  20.66 0.06 0.02 0.08 0.13
54 C 2.25 1.72 855 2624 21.96 0.05 0.01 0.06 0.13
2.28 1.52 455 2849 2275 0.02 0.01 0.04 0.10
1.92 2.28 26.55 8.45 6.60 0.24 0.10 0.33 0.31
38T 2.47 2.05 1768 1922  16.99 0.19 0.07 0.25 0.18
42°C 2.68 1.88 1190 2526 2145 0.10 0.04 0.14 0.16
47°C 2.03 1.97 744 2844 2304 0.06 0.03 0.09 0.15
54 °C 2.75 171 6.40 2975 2513 0.07 0.02 0.09 0.13
2.87 1.68 531 2985 2559 0.02 0.02 0.04 0.11
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Table 3 Correlation between color parameters and chemical components in different positions of tobacco leaves during curing

a b
L 0.811 -0.661 -0.792 0.762 0.879° -0.924"  -0.868" -0.914" -0.811
a" 0.704 -0.660 -0.872" 0.831°  0.889" -0.938"  -0876 -0.927" -0.877"
b" 0.666 -0.506 -0.698 0.657 0.802  -0.857" -0.785 -0.844" -0.686
(ol 0.660 -0.493 -0.691 0.649 0.795  -0.852" —-0.776 -0.838" -0.680
H -0.733 0.693 0.890°  -0.854" -0.925"  0.967" 0.912" 0.958™ 0.887"
L 0.670 -0.832" -0.726 0.856° 0936 -0.917" -0951" -0.928" -0.857"
a" 0.604 -0.924"  -0.873" 0.964™ 0983 -0.982"  -0.988" -0.986" -0.934™
b" 0.626 -0.694 -0.568 0.743 0.863° -0.831" -0.895" -0.849" -0.721
(o 0.618 -0.722 -0.600 0.771 0.883° -0.854" -0.914" —-0.871" -0.750
H -0.649 0.918™ 0.859"  -0.961" -0.991™  0.987" 0.998™ 0.992™ 0.925™
L 0.286 -0.524 -0.727 0.769 0.748  -0.712 -0.719 -0.717 -0.720
a" 0.681 -0.936™ -0.965"  0.958" 0.950" -0.988"  -0973" -0.988" -0.909"
b" 0.237 -0.373 -0.581 0.641 0.639  -0.524 —0.556 -0.535 -0.663
(o 0.326 -0.488 -0.681 0.732 0.730  -0.635 -0.658 —0.644 -0.748
H -0.709 0.954"™ 0.970"  -0.963" -0.959™  0.985" 0.978™ 0.987™ 0.921™
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