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Relationship between Changes of Color Parameters and Chemical
Components of Upper Flue-cured Tobacco Leaves during Bulk-curing Process
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Abstract: Taking upper leaves of flue-cured tobacco as experimental materials changes of color parameters
color difference and chemical components were studied to clear the formation of quality of upper leaves and provide
theoretical basis for studies on curing technology and improving usability of upper flue-cured tobacco leaves with
thick aroma. The results showed that the color parameters of leaves changed greatly in fresh samples to 38°C  and its
changed slower after 38°C. The color parameters of front and back of leaves showed a similar tendency. The color
parameters of principal vein changed slowly before 42°C and greatly after 42°C. Correlation analysis showed that the
correlations between color parameters of principal vein and starch total sugar reducing sugar protein and chloro—
phyll were not significant but it was better between color parameters of principal vein and carotenoid. The correla—
tions between L° @ and H of leaves and chemical components were significant or extremely significant. The corre—
lations between C* of leaves and chlorophyll were significant. And the correlations between b” of leaves and chemi—
cal components were not significant
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Tab.1 Changes of color parameters of tobacco leave during curing

Color parameters

. Flue-curing . . . .
Position L a b C H
temperatures( °C)
52.86 +£2.99Cd -9.76 +1.91Ee 42.36 £3.19Ee  43.51 £3.12Dd 103.03 +2.68Aa
Front 38 63.93 £2.63Aa 6.59 +£1.55Dd  53.65 +3.93Aa 54.08 £3.85Aa 82.93 +1.83Bb
42 64.51 £2.67Aa 6.76 £1.72Dd  52.18 +4.18ABab 52.65 +4.07ABab 82.53 +2.15Bb
47 61.23 +8.29Bb 10.54 £2.05Cc  50.33 £5.51BCbc 51.47 +£5.39Bb 78.08 +£2.80Cc
54 61.18 +2.54Bb 11.68 £1.41Bb  49.53 £3.66Cc  50.91 +3.56Bb 76.67 +1.87Dd
55.05 +4.53Cc 13.21 +1.90Aa 45.48 £3.41Dd  47.39 +£3.42Cc 73.78 +2.23Fe
58.85+2.29Cd -8.40+1.50Ee 35.99 +1.74Dc  36.89 £1.75Bc  103.14 £2.29Aa
Back 38 68.38 +2.39ABa 3.96 £1.76Dd  40.23 +2.10Aa  40.47 £2.10Aa 84.37 +2.49Bb
42 68.78 +3.04ABa 3.70 £1.55Dd  38.38 +2.03ABCb38.60 +1.93ABb 84.43 +2.51Bb
47 69.14 £6.92Aa 5.82+1.79Cc  38.70 +5.02ABCb39.19 +4.88Aab 81.24 £3.42Cc
54 66.49 +2.58Bb 8.01 £1.74Bb  37.88 +2.33CDb 38.76 +2.26ABb 78.02 +2.73Dd
60.84 +3.84Cc 10.19 +1.98Aa 38.18 +4.18BCb 39.59 +£4.03Aab 74.93 £3.24Ke
60.57 +4.00Bc  -7.09 +1.81Ee 32.26 +6.09Aa 33.08 +6.08Aa 102.59 +3.40Aa
Midrib 38 67.43 +2.77Aa  -5.87 +2.37DEd 34.31 +6.47Aa 34.91 £6.35Aa 100. 14 £4.29Aab
42 65.05 +5.75Ab  -5.54+2.70Dd 34.96 +5.91Aa 35.52 £5.74Aa 99.48 +4.80Ab
47 58.99 +4.52B¢  -1.45+2.86Cc 27.92+7.47Bb  28.13 +7.35BCh 93.89 +6.70Bc¢
54 50.37 £5.23Cd 6.46 +1.38Bb 28.16 +4.61Bb  28.96 +4.37Bb 76.67 +4.01Cd
38.39 +6.10De 8.99 £3.07Aa 22.68 £4.63Cc  24.60 +4.56Cc 68.13 +7.61De
: (P <0.01) (P<0.05) .
Note: Different small letters in the same row mean significant difference at 0. 05 level capital letters mean significant difference at 0. 01 level with sam—
ple position.
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Tab.2 Changes of chemical components of tobacco leave during curing
/°C Main chemical components
Flue-curing /% Tot;il% Reduci::: /% ( mg/g)d/ ( mg/gl)) : (mg/g) / (mg/g) :
femperatures Starch sugar sugar Protein Chl-a Chl-b Chl Carotenoids
Fresh samples 36.550 11.620 2.820 14.710 0.905 0.504 1.410 0.672
38 21.680 26.160 18.390 10.350 0.072 0.053 0.125 0. 644
42 7.900 30.220 18.580 8.510 0.026 0.021 0.047 0.624
47 7.440 32.430 19.130 7.740 0.026 0.019 0.045 0. 604
54 7.400 32.680 19.510 7.670 0.023 0.020 0.044 0.572
Flue-cured samples 7.310 33.240 20.250 7.690 0.022 0.020 0.042 0.529
3
Tab.3 Correlation between color parameters and chemical components during the curing
Correlation coefficient
Position Color Total Reducing . @ b .
parameters Starch sugar sugar Protein Chl-a Chl-b Chl Carotenoids
L -0.820°  0.884" 0.956™  -0.856" -0.965™ -0.963™ -0.965™ -0.519
Leaves a -0.922°  0.980™  0.969™  -0.967" -0.950 -0.951 -0.950™ -0.837"
b -0.477 0.573 0.723 -0.538 -0.759 -0.754 -0.757 0.001
c -0.565  0.670 0. 808 -0.634  -0.836" -0.831" -0.834 -0.141
H 0.923™ -0.979™ -0.966™ 0.966™  0.947™  0.947™ 0.947™ 0.845
Midrib L 0.410 -0.402 -0.268 0.413 0.203 0.207 0.204 0.881"
a' -0.627 0.645 0.535 -0.651 -0.479 -0.482 —-0.480 -0.958™
b 0.453 -0.463 -0.324 0.474 0.261 0.266 0.263 0.862"
ol 0.478 -0.486 -0.341 0.500 0.281 0.287 0.283 0.848"
H 0.591 -0.612 -0.511 0.615 0.452 0.454 0.453 0.957™
Note: * indicate significant difference at 5% level ** indicate very significant difference at 1% level.
3 V L H
a b ;
12
24 ~48 h
47 ~49C. o
38C ’ .
38C ;
42C 42<C 54C 54°C
’ o
o N N as b.

42°C



27

A C T A
AGRICULTURAE 222
BOREALI-SINICA
42°C
14
15
N as b
| AR H
8 16
17
38°C
54°C

1 “ ”

J . 2010(6) :5 -9 31.

10

11

14

15

16

2011 42(12) : 1528 - 1531.

2011 45(5) :502 -507.

. M .
2007:11 -20.

-183.

MATLAB

2010 41(8): 178

J .

2009 31(7) : 166 - 170.

I
44(10) : 2013 -2021.
2011(9) : 115 - 119.
J.
16(5) 172 -77.
M .
1995: 31 - 39.

2010: 214 -215.

J .
2007 33(5) 1559 - 563.

(6):8-11.

143 - 144.

1127 -1131.

2011
2010
1998.
M .
M .
2008
1991
2011 42(9):



