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Discrimination of Kudzu Starch Adulteration by Fourier Transform Infrared Spectroscopy
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Abstract: The discrimination of kudzu starch with adulterated sweet potato starch and potato starch was conducted by mid-
infrared spectroscopy (400—4000 cm™) and principal component analysis (PCA). An equation was created through fisher linear
discriminant analysis, and its reliability was verified by classifying training samples and testing samples. The results showed
that the two dimensional distribution of principal component of samples belonged to different locations, and there was no
overlap between kudzu starch location and adulterated samples. The classification of training samples and testing samples
showed that the self-recognition rates of kudzu starch adulterated with sweet potato starch and potato starch were 93.3% and
100%, respectively. Meanwhile, the interactive correct recognition rates of kudzu starch adulterated with sweet potato starch
and potato starch were 86.7% and 92.0%, respectively. So this method has good discrimination ability, and may offer a new
approach for the rapid discrimination of kudzu starch adulterated with sweet potato starch and potato starch.
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Table 1 Preparation of kudzu starch adulterated with sweet potato
starch and potato starch

o YEA 1(9/100g) N
P B ug ngg WA
100 0 0
0 100 0 9
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30 70 0 12
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0 0 100 10
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50 0 50 12
30 0 70 10
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Fig.1 Infared spectrum of kudzu starch adulterated with sweet
potato starch
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Fig.2 Infared spectrum of kudzu starch adulterated with potato starch

M L. 2 A7 0L, 3 ek (1 2040 e B 6 KK 22
5, HI7E 2800~3100cm™ 4b YL T — CH B 45 3 3T
Wb s 7F 3500~3000cm 5 [l YL T — OH (14 4ie
S s 7E 1000em? A4 HBLBEIR o C — C {4k zh
WU s 7E 1634cm™ [T HU B C=0 5 C=C {145 $5h



228 2011, Vol. 32, No. 08

86iltl=

XDl

X o ZLAMGE B 2R A et T 3 Fhie b 24 s oy 1 — L6
FEARMEE . TR, GG IR v (1) Vg T G AT #RA7AE
IR AL, PR 245G 2 o4t o A e 3R A3 1 40
AN BEAT A, DUHE N B M KA R R 1 S AR A
22 BT

%43 23 #r (principal component analysis, PCA)fg
UG AR i e AL G i — AL AT AR &, B — 4L )
AR 23 F oy ik ] R IR A AR B ) FEE . FIHIX
—HEME, PTSEELLLAN R A B v B R B, A
1 B8 UL b A — 4 Bl = 2 15 52 v LR B3 (1) 32 AR
IR A BT o 70 5 K R0 5 A8 55 b A Ol o R A A Uik B
4000~400cm* /F 4y 7 M Kt 3% 55 41, KPSl =
A Unscrambler 7.8 Ht47 i/ o0 b, AU FE 1) PC
BORE. B3, 4 hEm 5B EEERTE 1. 2 Ei
. BUARRRROREE 1 B AEME, Pk bRE
INEE 2 ERMAMARME . FIN, SRR 5B R AT
5 7175 NP 1 ST S & 3 IR B s 15 T - P D
FEAELLPCL FIPC2 Mk, A EIGEH, B
SRR A XA R, HIE 3 &R
FE AU

200 f
150 F , . .
O 100y AHH st
¢ S0¢ p R
or B . Wi
-50 F 70%%@ +-30% B8
ok EEe sowlE

—300-200 —100 O 100 200 300 400

PC1
B3 BRNESBRLEHKERSSTE

Fig.3 Principal component score plot of kudzu starch adulterated with
sweet potato starch
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Fig.4 Principal component score plot of kudzu starch adulterated with
potato starch
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Table 2 Accumulative variance contribution of principal components

ey B i TR E 1%
i BB R FhhBRLRER
PC1 69.830 85.268
PC2 93.831 92.806
PC3 97.883 98.377
PC4 98.950 98.909
PC5 99.316 99.245
PC6 99.540 99.426
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Table 3 Results of variance analysis

LA A3 Wilks' Lambda  F Jiij¥E1 HiljE2 P
PC1 0.019  321.004 4 25 0.000*
PC2 0.012  502.961 4 25 0.000*
HBMBEaEl  PC3 0.337 12.288 4 25  0.000*
PC4 0.789 1671 4 25 0.188
PC5 0.963 0240 4 25  0.913
PC1 0.036  132.793 4 25  0.000*
PC2 0.350 9266 4 25  0.000*
HBES%ER PC3 0.043 111.367 4 25  0.000*
PC4 0.880 0684 4 25 0612
PC5 0.955 0235 4 25  0.915

e« ZAEFE, P <0.05.
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fapm=—3.757X1 + 8.731X> + 1.290Xs — 0.0012;

fasion =0.970X: + 0.517X2 — 0.041Xs — 171.963;

faowmm =0.641X:1 — 1.248X2 — 0.324Xs — 34.801;

fsom m =0.503X1 — 1.982X> — 0.164Xs — 60.753;
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frow s =0.357X1 — 1.876X2 — 0.180Xs — 59.225,
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fup=0.399X:1 — 0.188X2+ 0.272Xs — 56.476;
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faowmm =0.165X: + 0.035X2 — 0.635Xs — 17.834;
fsom s =0.034X1 — 0.031X2 + 0.824Xs: — 18.599;
frowsm = — 0.264X1 + 0.042X: + 0.549Xs: — 24.581,
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Table 4 Classification results of kudzu starch adulterated with sweet
potato starch
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Table 5 Classification results of kudzu starch adulterated with
potato starch
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Table 6 Prediction results of kudzu starch adulterated with sweet
potato starch
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Table 7 Prediction results of kudzu starch adulterated with
potato starch
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