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DISCRIMINATION OF VARIETIES OF SILKWORM EGG
BASED ON VISIBLE-NEAR INFRARED SPECTRA

HUANG Min', HE Yong', HUANG Lin-Xia’>, LOU Cheng-Fu’
(1. College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310029, China;
2. College of Animal Science, Zhejiang University, Hangzhou 310029, China)

Abstract: A new method which was based on principal component analysis (PCA) and artificial neural network ( ANN)
was developed to discriminate the varieties of silkworm eggs nondestructively by visible and near infrared spectroscopy
(Vis/NIRS). Principal component analysis ( PCA) was used to analyze the clustering of silkworm egg samples, and offered
the principal components of silkworm egg samples. The score plots of first and second components show that PCA can pro-
vide the reasonable clustering of the varieties of silkworm eggs, and can be used to analyze the silkworm eggs varieties qual-
itatively. The scores of the first 6 principal components computed by PCA were applied as the inputs of a back propagation
neural network with one hidden layer. 100 samples from four varieties were selected randomly to build BP-ANN model, and
then the model was used to predict the varieties of 20 unknown samples. The discrimination rate of 100% was achieved. It
indicates that this model is reliable and practicable. So this model can offer a new -approach to the fast discrimination of va-
rieties of silkworm egg.
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Fig. 1 Near infrared reflectance spectroscopy of four different
varieties of silkworm eggs
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Fig.2 PCA scores plots( PCl PC2) for silkworm egg
samples
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Table 1 Prins and reliabilities
Eisr PCl1 PC2 PC3 PC4 PC5 PC6
Principal component
Bt fa i 80. 13% 88.30% 93. 14% 95.21% 97.13% 99. 67%
Reliabilities
A B RREMEANE - IR B E, SFHEER.

YPAARF AT MERNSE ZERMEE. B 2 PRk
#F x BE (Qiufeng x Baiyu) ,[§E x Bk F (Baiyu x
Qiufeng) . FH x fi5 H (Jingsong x Haoyue) A5 H x &
¥A(Haoyue x Jingsong)4 P7FhEH 53 AR 4 38, iEH
FAS 1.2 MIUMKEEMA B IREEM. A
2AJLIE M, MR ENL x 65 A 830 MEARSER
W EESMEY AT IFRET x BInyME, mE
ft 90 MEARKIRSTE Y BT SF AEE x Bk
FHI30 MEAREGERLY, BEENSHER 2 M5
ZRMR, HEHER R TE=RBZI SR
BEXBEMEA x EMRRXBEEBMEEIRSEAR
WMFBSNEFP (E XA PR R R R0 IRA F A
P~ an PR &, BESEARXT X 53 FF 3.
23ETHENEERINREIRESMESER
BB M 325 ~1075nm A 750 5, B R, %
Mgt Ee iTER X, T A B XIS AR
BEBRS, SHEMMARSERERZHEXXER.
B LA i £ BS54, S BN F R B & 4Rk
HIFERIENM AR WA NS F LR £
BARETeEEME 1 iR B EEERE
B3 IR GRS B A BERR . 3 6 S E R0 Bt
AEEER99.67% , K RiX 6 MERSTREBRE
FIREKZRKN 99.67%. TR —FIER
BREBARIZ I, EHEFERM 600 KA &
FEZ8 R T L IERE R 6 MR R, X 6 MR

i 6 N ERAEN BP AR LM AL R
ST AR TR A R A S ORI AL P 4
07 BTEMSRAET BN 6, 28 KELR
WERERSETEEON 6, Bl BT AECY 1 (SRR
{8) . M Y gk K BN 1000 1K, X AREA
HEATRRMEAL AL FE. XF 100 MR KIS RE R
9.96 x 10, XA 20 ANEEA AT FM , 25 5
N 2 BrR. 20 AN REA B H I AR X W 25 29 7E 5% LU
T, A8 S R AR AR SRR ER AT T 100%.
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Table 2 Prediction results for unknown samples by BP model
K45 FR{E wRE HMRE(%) - HEXES FRE &RE HXHRZE (% )

1 1.0163 1 1. 630 11 2.9076 3 -3.080

2 1.001 7 1 0.170 12 2.967 1 3 -1.096

3 1.0193 1 1.930 13 3.0034 3 0.113

4 1.028 5 1 2. 850 14 2.9913 3 -0.290

5 1.0199 1 1. 990 15 3.0052 3 0.173

6 1. 9625 2 -1.875 16 3.988 6 4 -0.285

7 1.9928 2 -0.360 17 3.9759 4 -0.602

8 1.9807 2 -0.965 18 3.9889 4 -0.277

9 2.0884 2 4.420 19 3.9855 4 -0.362

10 2.0254 2 1.270 20 3.9948 4 -0.130

Note: fafif 1 - BKE x HE;2 - HE xKE 3 - FH x5 F 4 - 157 < Fh
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