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Rapid Determination of Starch content in Tobacco by Near Infrared Spectroscopy
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Abstract

to scan 140 samples of flue-cured tobacco leaves. Starch content was detected by continuous flow method. Spectrogram was processed by various

(Huaiyin Cigarette Factory,Jiangsu Branch of China Tobacco Industry Corporation ,Huaian, Jiang-
[ Objective ] To rapidly detect the starch content in tobacco. [ Method ] Near infrared (NIR) diffuse reflectance spectrometer was used

parameters method. Finally, constant elimination method was used for pretreatment of spectrum,and partial least squares method was used to fit the
data. The NIR prediction model of starch in flue-cured tobacco was established. And external validation was carried out for these models. [ Result ]
The average relative deviations between the prediction value of starch and the detection value by continuous flow method were less than 5% with
RSD smaller than 5% . [ Conclusion] The model is applicable to rapid detect the starch in tobacco samples,which is of important practical signifi-

cance to control the starch transformation in tobacco curing process and the starch content in tobacco products.

Key words Tobacco; Starch;NIR spectroscopy

R P AT 2 A A AR R L I 1
BLFRHRZ— , SRR R () TR, X KR I P TR A S
A FEEE . Weeks W W 4 BFFe 0, 8 5 M- 5% 9 1)
VERHEXT IR SRR A, BB N VER 250
PRI B RIS 1 58 2, JLURGE R FE AL B 25 7 AR T AR S
W KPR AR B T BRIk o I A v G B
3, X4 AR T ) 2o R U A 14 2 A R o
TER B HA RIS E X HAT, MR ek A i
SEM R R AE SR s | bkl B e
W MR R L A X ey A
Wy R EBGR T AR, LA (NIR) Y vk e vk
LI FHFHE AT (E SR LT Ak I A A o v Ay
I  SEE R LT AN R GREE I e T R AR b
TER O, BT U TE R A P e SRS
1 #R5H*
1.1 ## 2013—2015 42/ 0T /757 B A AR 5 0 4
10 /N7 Hi g 45 MR A i 160 A, JLrfr 140 /MR by AR 5, 20
AE R BAIERE i o MPA B ST 03T 2T S IS (P B 38 4
18 RGBS BR, B 11 2 em, i@ 5% A0 SRR S AR, PhS K 2%,
OPUS JE ft /A4 ) , 2 [ Bruker 24 w] ; AA3 S 2L ) 53
HTX , BranLuebbe 73 7] ; AE200S %I Ht, - K - (Jf 4 0. 000 1
g) i EARE A
1.2 ik e YC/T31—1996C HHF B AR ft R iy il 25
TRATINE BEAF T ) T AR A A4 T Ak B K K 430 5, B R
R 60 ~80 H . M2y 40 g MHMFR , B F A3l AR b, If

EERN FRO9I5- ),k T REEA, TRIT, M, WFRNH
BRI F B DM

KfEEHE  2016-08-29

HEA 600 g FEARERS, R 30 s, FHPE 418 I SHAMES 5, A
e N I e S L ol N NI & S S Y R S ET R 228
8 em ™ KA 64 YR, AR 4 000 ~12 000 em ™',

SR RS ShaE I A R ARE B TR A TR
K H OPUS/QUANT2 S3#fr A r 4 (0 I B3 50 ek 2
— SR ELR D R NA— A — B 5+ 2o RE
(MSC) IRARAEXTRE i (3 2T A M A T A 34 11/ SR FH A
/NN A BRI () 3T 2T A1 i P R 3 U o 7 I )
WA, 37 A I A B B A FH 28 LB E 77 3 %8
RERGEA TR B AR A8 AR 1 A~ 2R i, AR
i ERASER IO S R A o A URHEA T, T AR NIR ik
TIN5 00 2 (i 0 phe s 2R 8 (R? ) RS . 56 TIE 34 5 AR 5%
2= (RMSECV) 43 Jlik 5 i KA/ ], B 55 41 20 -5 iR e
Wb R £T A R HEA T AR 6L , BINK I3 6 A i 43T 21 13 12
FRAMEERY, T I v b i) 5 S, I 5 H S It Bl ok iR A 4
P Xt b, R ISR () TN BE T
2 HR5HH
2.1 WEMKKEDIMNERSHER MK 1 AT, 7%
4 000 ~ 12 000 cm ™" 3% X P, A A9 30T 2T A1 18 S 5 354 il
R W ISCRRAE , AR R S R AR TE R i C - H
N-H.0-H.C-0.C-C.C-0 }H,7E 4 000 ~5 300 cm ™'
A3 DX I R B IR s 76 5 300 ~7 500 em ™' A543 X A,
B AR E AW, HEA 0 R T 2T SNSRI T R
AR Ry HA L e g A 0 e A AT B L T T 5 B
2.2 RETAEBFENEESTHEM HETEENE
TN FE T, B 7 500 ~4 200 em ™ FE P A O RS HCHE
SR 6 BT B IS AT AL B, X 140 /-0 B i g 57 AL
TEREA, 2553 1) R, W R B R 1 RMSECY



44 %.30 A Y S Y S P L b s 2 73
070 BRI L, G55 2) W, BRI (5 HL e

=]
(=]
(=]

"% XE Absorbance
=
=
=

0.30
12 000

10 000 8 000 6 000 4 000
Kk Wave number ff e’
B 1 BEEHRIELIMNE RETEIE
Fig.1 Near infrared diffuse reflection spectra of tobacco powder
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Table 1 R’ and RMSECYV of models by different spectral pretreatment

methods
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root-mean-square
error( RUSECV)

Coefficient of
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Tk 387k
Pretreatment
method

Te b PR 85.60 6.21

No pretreatment

TH R H £ Constant
elimination method
e R/ N — ek
Maximum and minimum
normalization method
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normalization method
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First derivative
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Minus a straight line
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Fig.2 Correlation curve between chemical detection value and
cross-validated prediction value of starch prediction

model
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Table 2 Comparison between near infrared prediction values and
chemical detection values of 20 samples %

FEAT 5 T {E I Haxfze AR 22
Sample Prediction Detection Absolute Relative
code value value deviation deviation
1 3.74 3.74 0.00 0.00

2 4.38 4.59 0.21 4.68

3 4.29 4.35 0.06 1.39

4 4.93 5.03 0.10 2.01

5 4.75 4.67 0.08 1.70

6 4.51 4.38 0.13 2.92

7 4.65 4.57 0.08 1.74

8 4.92 4.82 0.10 2.05

9 3.76 3.87 0.11 2.88
10 3.34 3.49 0.15 4.39
11 3.64 3.57 0.07 1.94
12 4.85 4.69 0.16 3.35
13 4.51 4.52 0.01 0.22
14 3.69 3.87 0.18 4.76
15 3.72 3.59 0.13 3.56
16 4.63 4.57 0.06 1.30
17 4.28 4.36 0.08 1.85
18 3.49 3.55 0.06 1.70
19 3.34 3.28 0.06 1.81
20 4.85 4.87 0.02 0.41
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