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Tab.1 Composition of the calibration and validation set of flesh tissue samples as determined by chemical reference methods

N Mean + SD¢ N Mean + SDy
(%) 77 83.77+3.52 74.43—91.18 16 83.61+£3.31 78.54—90.64
(%) 77 4.14£1.99 0.13—10.57 15 4.66+2.57 0.47—9.67
(%) 78 7.38+1.60 3.83—12.25 15 7.53+1.38 4.60—10.11
(%) 75 1.26+0.89 0.13—4.42 15 1.47+0.78 0.43—3.18
(%) 75 0.57+0.15 0.29—0.95 15 0.52+0.10 0.41—0.76
(107°) 72 1.86+0.86 0.76—4.19 14 1.95+1.06 0.85—4.67
(107%) 75 0.89+0.28 0.31—1.54 15 0.90+0.25 0.38—1.32
(%) 73 2.32+0.30 1.34—3.36 15 2.34+0.22 1.95—2.82
2.1
2.0
1.9
1.8
1.7
. 1.6
X 15
=14
S 13
1.2
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Fig.1 Original NIR spectra of all flesh samples of Pacific oyster C. gigas
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Fig.2 Glycogen content of NIR treatment with first derivative of flesh tissue samples of Pacific oyster C. gigas
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Tab.2 Parameters of the calibration and validation sets for chemical composition in Pacific oyster C. gigas

(cm™)
(%) 8734—7255 FD?, NDF®(15¢, 16 6
(%) 6410—5681, 5650—5352 FD, NDF(15, 15) 6
(%) 5674—5407, 7943—7251, 8726—8084 FD, NDF(13, 11) 5
(%) 5728—5537, 6912—6067, 7429—6937 FD, NDF(13, 15) 4
(%) 8206—6933, 6021—5743 FD, NDF(15, 14) 5
(107%) 6862—6854, 6572—6545, 4270—4218 FD, SGF ¢ (19', 6%) 1
(10°%) 6647—6620, 4679—4599, 4517—4549 SD", NDF(7, 6) 1
(%) 7141—7132, 6557—6543, 4858—4844 SD, SGF (11, 4) 1
; s ;e ;o ;e 3 ;e 3"
(R¢) , 0.96, RMSEC ( 3a,b, 5 NIR
©); (Rev)
(Rev) ) 0.93, RMSECV RMSEP
; RPD 3
2.80—7.04 ( 3), 3.1
, NIR
, 5 NIR ,
, Re RMSEC «C ) C )
( 3d); (Rey > >
Rey) 0.85, RPD Zn 2.5(

3)
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Fig.3 NIR parameters of moisture, glycogen, protein and taurine content in the process of modeling
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ESTABLISHMENT OF NEAR INFRARED MODELS OF EIGHT COMPONENTS ON
FRESH TISSUE OF PACIFIC OYSTER CRASSOSTREA GIGAS

WANG Wei-Jun', YANG Jian-Min', DONG Ying-Hui’, ZANG Heng-Chang’,
WANG Zhong-Ping*, SUN Guo-Hua'

(1. Shandong Provincial Key Laboratory of Marine Ecology Restoration, Shandong Marine Resource and Environment Research
Institute, Yantai 264006, China; 2. College of Biological and Environmental Sciences, Zhejiang Wanli University, Ningbo 315100, China;
3. National Glycoengineering Research Center and School of Pharmaceutical Science, Shandong University, Jinan 250012, China;

4. Kongdong Island Industrial Co., Ltd., Yantai 264000, China)

Abstract Using fourier transform near infrared (FT-NIR) spectrum technology, we established models on the
prediction feasibility for moisture, glycogen, protein, total fat, zinc, selenium, taurine, and ash content in Pacific oysters
Crassostrea gigas based on NIR diffuse reflective spectra and chemical measurement data of 94 fresh tissue samples by
partial least square (PLS) regression. The models were then validated by cross validation and external validation. The
results present that the NIR models performed well for predicting moisture, glycogen, and protein, in correlation
coefficient in calibration (Rc) between 0.9625—0.9902, correlation coefficient in cross validation (Rcy) in 0.9342—0.9863,
and correlation coefficient in external prediction (Rgy) in 0.9734—0.9915. However, these indicators did not work well for
total fat, zinc, selenium, taurine, and ash. Our experimental data show that the NIR technique could be used to determine
the moisture, glycogen, and protein in C. gigas rapidly, massively, and accurately using zero chemical reagent. Therefore,
this approach is meaningful for evaluating the flesh quality timely and handy, as well as in flesh traits genetic selection and
the germ plasm resource protection.

Key words Crassostrea gigas; near infrared (NIR) spectrum; fresh tissue sample; modeling



