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Abstract: [Objective] This study explored the effect of light intensity on the discoloration of flue-
cured tobacco leaves with different soil types during tobacco storage. [Method) The C3F tobacco leaves of
Yueyan 97 was used to investigated the effects of three light intensities on the pigment content,chroma and
color difference of tobacco leaves from two kinds of soils and the fading degree of tobacco leaves was stud-
ied. [Result] Under different light conditions, the contents of various pigments, color difference and chroma
of flue-cured tobacco decreased. With the increase of light intensity,the decreases of flue-cured tobacco in-
dexes increased. Under same light intensity,the decreases of flue-cured tobacco indexes from sandy muddy
field were larger than that of purple soil. The carotenoid from sandy muddy field decreased by 91. 14 ng/g,
the color b value dropped by 13. 9,and the chromaticity Y decreased by 15. 1. The clustering analysis estab-
lished MLP neural network model,and divided the fading degree of tobacco leaves into mild, moderate and

severe. [Conclusion) Light could cause the decomposition of flue-cured tobacco pigment,and the fading in-
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creased with the increase of light intensity. The fading of flue-cured tobacco in purple soil was less than

that in sand soil.

Key words: flue-cured tobacco;light intensity;soil type;fading degree
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Fig. 1 Effect of different light intensities and soil types on pigment content of flue-cured tobacco
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Table 1 Correlations between pigment,color and chroma value of tobacco leaf from different treatments

{6, 2% Pigment L a b Y R
4% % a Chlorophyll a 0.699* 0.766" " 0.888* * 0.776"* 0.863"*
-4t 2 b Chlorophyll b 0.658** 0.562** 0. 759~ 0.825** 0.638"*
K% M % Carotenoids 0.781"* 0.803" * 0.864 " * 0.750" * 0.893**

Heox % RIRAE 0. 01 KPR b AR 3 AH G

Note: * % significantly correlated at 0. 01 level (bilateral).



58 PE JEAMB R 722 4R CB AR B 4 O

AT

2.5 ETBREEMNEEREREENIS
AR I RATF A 108 ASFE I 8 25 (8 . il 3 R
553 25 47 BB A [) AR € R B85 1 0 I 43 o 3 28 L R
s TCR ) 2R M) 3 (M),
PL 108 A4 it i) 4 0 A% 2 Sy R AE B B 25 {8 Lab
VA, R SPSS @7 MLP b 45 X 45 55 4, %
PR A i PR AR e AT AR AR AL B R SR A B A B A
ABCINGRREAE R 79 A b RAEAR B 73. 1%,
MEREEARBCH 29 4>, i BEEAR KN 26. 9%, &%
URTH B B A A0 5% B /N 1) B )23 1 s 0 8 ST e
JRE SR 3 MM & IT RZ 3 A4t
IR 3 ANZITH MLP #h 2 W%, Bk AR
SR Z Z M PIAUE R V="_=0,) .5, B= (b, +b, ,b;)
Sy B )2 9 A5 i B A 5 B2 5 i = TR] Y
AAH R W= (w;)sx; . D=(d; s d, d) HEHET A
O A . B 02 I TG eR R ) C - ) g XU O
Y ek B i )2 BSOS R %R /. C+ ) 2l Softmax bR
B, BRRUZ A

3
z]:fl(Zvﬁx,ﬂ)"f—b,ﬂ,j:1»2,3.,
i=1
i LV R B A
3
y!:fz(zlwljzj>+d1912192,30

TENN BB o AJZ B Loab 3 D25
{EL 2 BRURUZ (9 3 A1 2 JURUAE > A B B3 2 45 i 242
L 2 i M 22 o0 A (0 B R AR AN R 2 TR R M)
25 IR i 2 DR A 1 22 (BN 2208 TR RO
JEAL 18 5 BRUZ A AN B B R L BRURUZ 8 i a8
SRR BN A AL 8 B a2 B R S,
F AR 2 v SRR AL 5 R . DU IR R BT R ) B
TEREAS X MLP 25 [0 28 450 70 4 590 54 2R 147 ¥ AR
Y SR A 4R 28 MILP i 22 9 2% 455 50 23 A7 Ji 1)
HFIBEERAZE 3 Pron . mi3k 3 Al LA Ll gh
TEH# 3 100, 020 M4 HUA 1A BEAS ) L IE
HEH 96. 6 06 . UL B T A AR R v AT SRR

#2 MLP MEMKEEESR

Table 2
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Table 3 MLP neural network training and test results
B il Predicted
FEA
Sample 1 9 3 . EH#R/ %
Correct percentage
. 1 28 0 0 100. 00
VI 2 0 38 0 100. 00
Training
3 0 0 13 100. 00
B4/ % Total percentage 35.40 48.10 16. 50 100. 00
. 1 7 0 0 100. 00
Wik 2 0 16 1 94. 10
Test
3 0 0 5 100. 00
B AE 4/ % Total percentage 24.10 55.20 20. 70 96. 60
5 B PR AR 5 R B AR . BT AIESE A Ol
A
(o} . S S L N
RE 2R UK e 23 U — 22 ) o CRe ol 2 G ) B
FE NN AE R G A b B R PR B R T BISERIRE BRSO RS SRS E O,
ERESY T BRI A B AAUATE BN RRESAE O, B F nT LUE b4t A

AR R A FE YR A

B RS A A Y A RS B A L — 2



52 1 X

795+ A5 < O TR IR JSE X R A e S 2AS TR A R €4 P 5 T 59

fiff WA B B EAE BT AR E e s R R
B, ) - 49 2 TR ) e A s IR SRR R K 6
R GE TR, 3822 25 0 M A (0 3 42 B
WCE T AR B A N AR A7 45 AR W] B G )
FAAS bR EA W IR A EOR R R
WAEHS R X SR RS R 3. EHM
FUT . hFRAYS NE ST REBERENKY £,
EYEE M AT Al S N E A N
HESE T 7 O B BB R W FE R
TG F A e b D 4 op BURD B A Rk D
1 A e R AR RE v T KR B A B R Ak
RE TR AWFoE 25 R0, % 6+ | b A4k
RE 1w BB /N T U R

H5 R R € T X % B A A I 2 ) 78 Ak T R
(6, Tt Ak Sfe 22 3% I A AR €015 B0 R X e A R
RE2E 23T o AHIF 5 R T W 230 €0 1 2R 596 00 o
FER M R L S5 SR L R A 2 R
HE M L AR AE 57. 77~60.57 a {H1E 11. 87~14. 34,5
HAE 44.47~51. 73, 5 b A RS 1 58 4 5 HoAth
77 DK A £, 2% 1 LL e, R A 2 il g 2 R P Y A
2T 3 a (B350 A%« 3% 7T RE 5 24 Hi 1) 265 R 5 o 0 R
WSC IS BB A D A Tl e R A R 0 A € 25 (1 )
A AN AR B 0 R R H b e B RS W b (BT BRI
s AN )l B Ak 2 fof R 14 45 €60 P8 (L IR AR  JHL o
JEf Y (B R R . X i T O B AL T O
W R R AR DR RIS P RS RNEHET
R o A I & R RN B (R AIG 3 5 5 S B S
FELE A — B, AR S S AT I, JE 8 N R
S0 R EAH M s X AT RE R RS M &
(10 0 N 5 W 22 L G R RS 1) 21 650 i O R
F R TR N R L b AR S R v
SR W SO 20 R (H AR

4zt B

A Ta] ' R Ak LA 0 A 1 Jo € 3R A B R
W PR DR P M s A G2 (AN B
REAR e 2R B o (M B R Y (E T R4
Ko B OGRS B2 0 42 w5 L 6 MR B A B R R
AR BB R 015 O ™ L 8 2 R AT K
75 AR [ 56 IR R AL I [ ) 5% (5 4 10 RS 0 9 2% 2 8L
I K R S B P R S b e o S R 07
VS A Zy ol A F 58 i G 3R 2 0 M 25 R A 5L
MLP 1 25 [0 25 A5, 6 08 I 22 {0 g AR ] 45
AL S0 R P ) R . P TR T e A (5 R 1Y

HARRIR A fp b — 2 F 5T

[ 5% k]

(1T vh A AR 3E 0 [ [ 5 5t Bt B A 38 4 2 3 ). GB 2635 —

1992, %54 [ST. db . b EIARAE ] AL . 1992 2-5.
General Administration of Quality Supervision, Inspection and
Quarantine of the People” s Republic of China. GB 2635 —
1992. Flue-cured tobacco [ S]. Beijing: China Standard Press,
1992.2-5.

(2] B WEH 2 (M Je s o E ol i i i . 2003 206.
Gong C R. Tobacco modulation [ M]. Beijing: China Agricultur-
al Press,2003:206.

(3] BCstvr RWAMG . 5 . 5. 3 EUR A B0 Jhogs i A2 b Jig i

FAERI [T WAL RAMBE R M (A SRR RO . 2012,
40(5) :74-80.
Duan S J,Song C P.Ma L,et al. Detection of moisture content
of tobacco leaves during baking based on image processing [ J].
Journal of Northwest A&.F University (Nat Sci Ed), 2012, 40
(5):74-80.

[4] TP RMG, 36T, 5. S [R) 3 B A it s vl 2 (i
o E Rl (] P ER A ,2011,44(10) : 2013-2021.
Huo K L,Song C P,Wu S J,et al. Changes in the value of color
and pigment content of tobacco curing different maturity [ J].
Chinese Agricultural Sciences,2011,44(10):2013-2021.

(5] %t WL, E ¥ B, 55 T (0 2 10 2% 48 ML 0% i B b A

W A R A R R B S [T 74 b AR AR R R A R
CH SRR/ 2014,42(5) ; 111-118.
He F,Wang T,Fan S J,et al. Characteristics of major chemical
components in tobacco during intensive baking process based
on colorimetry [ J]. Journal of Northwest A&.F University(Nat
Sci Ed).2014,42(5):111-118.

[6] FERME.BRDE R M, % WLS-2 Ho& 4000 G K 08 41
ATl WAL e ] e AR A [T, 2 BRI B2, 2007 (9) £ 2643~
2645.

Wang C Z,Chen S B,Xu Y,et al. Determination of browning of
flue-cured tobacco leaves with different WLS-2 colorimeter
[J]. Anhui Agricultural Sciences,2007(9) :2643-2645.

L7]  E AL Bl 2= B A0 B 58 r. o [ 40 Bk B 2 (M. B b
TR 2 AR AL, 2005:105,395.

Tobacco Research Institute, Chinese Academy of Agricultural
Sciences. China tobacco cultivation [ M ]. Shanghai: Shanghai
Science and Technology Press,2005:105,395.

(8] [FEIZEE . BUERAK. M 2 J50RE 2% [ ML JE 5t B 2% R AL, 2008
372.

Yan K Y.Zhao M Q. Study on tobacco raw materials [ M]. Bei-
jing:Science Press,2008:372.

(9] BRaEAT, BEF Q0% s R RBOMRE T T [T
B HR2E,2005,26(9) :284-288.

Chen Z X,Wang J P, Huang C X. Extraction and stability of lu-
tein [[ [J]. Food Science,2005,26(9) :284-288.

(100 & M. BRFAF. 2 RA S5 M a9 8 PR E AL

¥ iff B JECxof £ it it BT A S e LT ). o B R A AR . 2011(3) ¢



60 P AL AR AARRE R 22 22 4l CH AR B O 55 AT &
174-179. Wang G L, Yu J J, Zheng X B, et al. Analysis on regional
Gao M,Chen Y M, Li F Y,et al. Oxidative degradation of ca- differences of color on flue-cured tobacco with B2F grade []J].
rotenoids in plant foods and its influence on food quality [J]. Shandong Agricultural Sciences,2017,49(4) :15-20.
China Food Additive,2011(3);174-179. (210 UM, Bro s, i A, 45 S () - S 2 R0t 4 08 36 I LB
(1] Els.2 # OB R s a R RIGH LR 1] 7 fig 7= RS (D], VG b AR R REHEOK 2 2 4l CA A B MO
B2 4],2001(2) ;71-73. 2012,40(5) :69-73.
Wang S M, Li J,Zhao Y R. Study on the extraction of orange Liu P F,Duan B B, Han F G, et al. Effects of different soil
pigment [J]. Xuchang Teachers College,2001(2):71-73. types on pigments and their degradation products in flue-cured
[12] Rfs. AR B RSO R E o [T e @2, tobacco [J]. Journal of Northwest A&F University (Nat Sci
2010(23) :53-55. Ed),2012,40(5):69-73.
Zhu D Y. Extraction and stability of citrus pigment []]. [22] BR.EYAEMEIRES (ML IR S S 2 F W,
Northern Gardening,2010(23) :53-55. 1990.
[13] HEP22% 0 . A4, 2 M2 s P ZkErE X Zhang Z L. Plant physiology experimental guidance [ M]. Bei-
HipmEE [T WER,2015(7) :9-13. jing: Higher Education Press,1990.
Shao L J,Xie J,Zuo A J,et al. Stability of carotenoids in cured [23] Foote CS. Chapter 3-photosensitized oxidation and singlet ox-
tobacco leaves and influencing factors thereof [ J]. Tobacco ygen;consequences in biological systems [ M]. Elsevier Inc,
Science & Technology,2015(7) ;9-13. 1976 :85-133.
[14] % W, £ .1 M, 2 Ml B P A B sk 5 B [24] Salin M L. Toxic oxygen species and protective systems of the
P2 oy 1 SG2 TI . v [ R 274, 2014 (6)  97-102. chloroplast [J7. Physiol Plant,1987,72:683-689.
He F,Wang T, Wang M, et al. Changes of the color of tobacco [25] Bradly D G,Min D B. Singlet oxygen oxidation of foods [J].
leaf and its main chemical components during baking [J]. Chi- Critical Reviews in Food Science and Nutrition,1992,31.:211-
nese Journal of Tobacco Science,2014(6):97-102. 236.
[15] AE .G FBRE . 4. (@2 (0 R M0 B A 0 o i [26] PN RE K. ZBIF. E 50T = Fh B BE A0 & K H R v %
MR L] oAl B4, 2014(7) : 335-337. PERE BT [T, MR BRI R4 B AR R 2 %41, 1995(3) : 75-
Ren X,Qiu J,Duan S Z, et al. Application of color difference 80.
meter in color detection of flue-cured tobacco leaf [J]. Jiangsu Sun Y J,Song X T, Jiang S F. Theoretical analysis of three
Agricultural Science,2014(7):335-337. spin isomers of oxygen molecules and their reactivity [J].
[167]  SRZEWN, EAH] . B E B 25, % 00 a2 A5 v e 0 2o (5 Natural Science Journal of Harbin Normal University, 1995
A BASE B L] P B R 27, 2014(1) £ 54-60. (3):75-80.
Zhang ] G,Wang Y L,Lii G X,et al. Changes and correlations [27] Z2% 5k [, F 38 3, 25, i m A A 3525 062 0 i 401k fE
of fresh color and flesh content during flue-cured tobacco mat- F1 2500 [T H 5Bk 24 ,2011,32(6) : 26-31.
uration [J]. China Tobacco Science,2014(1) ;54-60. Ji X J,Zhang G,Wang D Z,et al. Analysis of antioxidant ca-
[17] T HRME, sk BB L 490, 5. AR B0 60 €0 B 22 8 Bn 5 5 S0 T pacity of flue-cured tobacco from different soil types in south-
W& Z A (] P EAR R, 2011, 32(4) 1 14-18. ern Anhui [J7. China Tobacco Science,2011,32(6) :26-31.
Ding G S,Zhang Q M, Ba ] S,et al. Analysis on the relationship (28] M RGEREBH SR HOFS L S5, 0 0 26 1 2 (0 0 b S L S
between color index of tobacco leaves and quality of flue-cured NEREYFEZR [T R ,2012(1) :62-68.
tobacco [J]. Chinese Tobacco Science,2011,32(4) :14-18. Guo W M,Wei C Y,Zhang Y L,et al. Calculation of surface
[18] 4 M. XN, @, 2 N [a] R Y g 20 B % ke i NC102 color of flue-cured tobacco and its relationship with carote-
P ORI S S BB I (). B 4kl 2015 noids [JJ. Tobacco Science and Technology,2012(1) :62-68.
(10) :38-41. [29] ARk, TRFUMR. 25 K45, R[] RS 8 2 1 21 60 1 Ak 5 T
Jin H,Liu Y Z.Gao F H, et al. Effects of different harvest R ZE RS L] IR R K225 4.2014,48(6) :689-
maturity on the chroma parameters of flue-cured tobacco 694.
NC102 after roasting and roasting [ J]. Yunnan Agriculture. Jing Y Q,Zhang B L,Li G L,et al. Quantization the surface
2015(10) :38-41. color of the different varieties of flue-cured tobacco and its re-
(190 Z&  BL. A5 =M. B8 . 55, K A0 A0 0t 250608 A SR WL BT (e A2 4k lationship with plastid pigment [J]. Journal of Henan Agri-
Srdr LI op [ B AL, 2017,38(1) - 78-84. cultural University.2014,48(6) :689-694.
Li Y,Fu Y P.,Zhen H J,et al. Analysis of color value and col- [30] ®1 Fr.2= . fEZHERMPEARE . XZWE PR [J]. K
or change of flue-cured tobacco leaves [ J]. Chinese Tobacco 24k, 2010(b04) : 94-98.
Science,2017,38(1) :78-84. Hu K, Li N. The favored family of antioxidants: carotenoids
(200  FEdcmi. TAZ KB 45 00 B2F 45 G0 v 32 1 1 4 X [JJ. University Chemistry,2010 (b04) :94-98.

W2 S0 L. IR AR A2, 2017,49(4) :15-20.



