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Abstract: Texture and water-holding capacity of p samples were analyzed by near infrared spectrum and chemometric

method. The diffuse reflectance spectra of samples were pe different spectral pretreatments, such as multiplicative scatter correction
(MSC), orthogonal signal correction (OSC), and standardization (S'S. The near-infrared quantitative analysis models were obtained for texture
and water-holding capacity by partial least square regression. The results showed that the measured values met the modeling requirements. The
optimized spectral pretreatments was orthogonal signal correction (OSC) which was suitable for analysis of water-holding capacity, hardness,
resilience, springiness and shear force models of grass-carp, while standardization was used for chewiness model. Partial least square method
was applied to build near infra
0.9812, 0.9830,.0.9871;.0.7860 and 0.

The results‘indica

ctrum models of grass carp texture indexes, and the correlation coefficients of the models were 0.9194,

for water-holding capacity, hardness, resilience, springiness, chewiness and shear force, respectively.
that the models have the potential to predict texture and water-holding capacity of grass carp expect chewiness. The NIR
spectroéy 0 great advantages.for the rapid and on-line application.
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Table 1 The chemical measured values of texture and
water-holding capacity of grass carp

=
A7 s mRKME RIME PHE O FE =
FoKk 211 0.920 0.741 0.842 0.048
A % kg 211 10.848 2751 6593  1.838
=) 211 0.193 0.102 0.144 0.016 0.0 . - . - - : ! :
1000 1100 1200 1300 1400 1500 1600 1700
P 211 0.528 0.301 0.450 0.046 HAL / nm
H b kg 211 1509 0190 0.758  0.258 Bl 1 211 MNEAFEINLLIINGEE]
T4 5 /kg 211 0988 0.104 0473 0.174 Fig.1 NIR spectra of 211 grass‘carp samples
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Table 2 Texture parameters for calibration set and validation set of

LT S
s R R FHE 5 £ s BK - h

Fek 168 0.919 0.741 0.837 0.049 43 0.920" ““0.759 ' 0.860 0.043

A JE kg 168 10.848 2751 6.830 1.818 43 8.933 3.164 5645 1.608

) G 168 0.193 0.104 0.143 0.016 43 0.183 0.102 0.135 0.017

P 168 0.528 0.313 0.453 0.040 43 0.522 0.301 0426 0.057

nHgt kg 168 1509 0.190 0.804 51 43 .923 0.271 0580 0.194

W40 71/kg 168 0.988 0.110 0.49 0.1 43 873 0.104 0391 0.205
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" Table 3 Statistical parameters of water-holding capacity model under 20 different spectral pretreatments

RAFME AR RAWKIENF  BiEARE BRiEMX FIRT

Ak 22 7 N .
b i % SEC AMR. fiZZSECV {AZSEP  AMRs  PF
Savitzky-Golay 778 . Savitzky-Golay 4%
% RASHEMSC). H{hh i, 0.038 0.640 0.042 0.030 0.767 7
Savitzky-Golay -F-7& . Savitzky-Golay 4%
. RN 0.038 0.643 0.042 0.029 0.794 7
HEEAEZEH(NV). HEF L
Savitzky-Golay -7 . Savitzky-Golay 4%
. 0.039 0.627 0.043 0.034 0.591 7
A HAIE(DT). HEF ik
TR
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Savitzky-Golay 7 £ 0.037 0.672 0.043 0.027 0.790 7

% S E(MSC). HE & 1k
RARAEN) 0041 0636 0047 0030 0.760 13
AFEAL(S) 0.035 0.713 0.041 0.028 0.798 13
% TAHHARIE(MSC). Savitzky-Golay P78 0.037 0.679 0.043 0.029 0.757 13
Savitzky-Golay 7% 0.042 0.607 0.047 0.030 0.760 13
% LA E(MSC). #744K(S) 0.034 0.742 0.047 0.029 0.741 12
% TAHHARIE(MSC). Savitzky-Golay 4% 0.030 0.789 0.044 0.031 0.760 6
% TUHAHARIE(MSC) 0.035 0.713 0.044 0.029 0.750 13
HHHT15 5 (NAS) 0.028 0.870 0.055 0:027 0.790 12
IE X155 4 E(OSC) 0.022 0.904 0.040 0.029 0.767w.. 14
FA YA E(DT) 0.061 0.246 0.068 0.055 0.136 9
Savitzky-Golay -4 0.049 0.501 0.069 0.055 9 6
EERE. FEESTE TSNV 0.035 0.714 o043 " 29 13
% AHSHIE(MSC). ELAE 0.035 0.710 0,043 7 0,029 0.732 13
HEZARE. Savitzky-Golay 0.049 0.501 0.069 0.055 0.039 6
Savitzky-Golay -7 . Savitzky-Golay 5. A% E  0.062 0:186 0.067 0.057 0.093 7
Savitzky-Golay 7% . Savitzky-Golay 4% 0.058 0.303 0.067 0.047 0.253 8

HHE 3 WA, JRAA I HIR A IE R E SRR AR *ﬁ@ﬂ@%ﬂiﬁﬁ%ﬁﬁ?ﬁ%ﬁi FERIE. (iRt
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Table 4 Statistical parameters of wat

olding capacity model under different spectral bands

Sk B nm EATHR REBERE  BHEARE BEARA ZRTF
1 Z/SEC < %4 RZSECV  1R#ZSEP  Z#Rp PF
1000~1799 0.022 0.904' 0.040 0.029 0.767 14
1000~1350. 1450~1799°  0.022 0.897 0.043 0.030 0.719 14
1000~1300. 1700~1799  0.028 0.838 0.046 0.031 0.728 12
1160~1350. 1500~1799 :0:039 0.631 0.044 0.029 0.743 6
1000~1200. ~1450  0.026 0.865 0.047 0.035 0588 13
1000~1200. 1300~1650  0.020 0.920 0.042 0.034 0.637 14
\ 1000~1450 0.025 0.874 0.047 0.030 0.731 14
( 1000~1650 0.024 0.886 0.042 0.029 0.759 13
" 1000~1700 0.022 0.902 0.043 0.028 0.753 14
1000~1760 0.020 0.919 0.043 0.029 0.752 15

& 4 a5, B JEH Ny 1000~1200 nm .
1300~1650 nm i}, EFRAHIE RE R =, 4 0.920, H
IO R B, LIS IEARE R 25 SEP B0, Al fg
LT WA RIS . TR BHE R 1000~1760 nm
I, R A e R AR UE A 5% SR BRI AR AR B B
ZE o PRI, R KOV AR Y 1 e £ O 1 Uk B YE R
1000~1760 nm, fEFHFHCH 15, FERANFML T HT
TR KPR, EARAEC R AN 0.919, AriEZEN
0.020, FiFAISCRECH 0.752, FrifEZEN 0.029.

KAFERERTE R AR IR, #iik.
NE WA D) SR ) e T E SR A B &
R AR R T8, SRR 5. ALK
T EAR A BRI ) 5 05 T S HUE WL 6.

HIZR 6 IR, SERRRAER MK, B, HE
Ph SEdE NIRRT U] ) e A A AR O R A i)
5 0.9194, 0.9812. 0.9830. 0.9871. 0.7860 F10.9896,
VEHIRR 1 H R A, et A TR R B AR
FRIME AN S < AL B A B AR e, B IAR
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Table 5 The optimized parameters of texture models of grass

carp
S RAGENM FAE f_); ?;
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Table 6 Internal validation results of texture models of grass

carp

85 SEC Rc SECV  SEP
FHokm 0.0200 0.9194 0.0434 0.0292

AE 0.0427 09812 0.0840 0.0348

=AM 0.0508 0.9830 0.1020 0.1937

a3 0.0337 09871 0.0529 0.0274

PH A 0.0168 0.7860 .0.0193 0.0106 0.
RV 0.4765 0.9896 . 0.8257 0.2785 0.9984
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'Fig.2 Texture models of grass carp based on the near infrared

spectroscopy
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Table 9 Predicted values of models for texture of unknown grass carp samples

FHoRH kg = At

B H kg T4 //kg

AL FMA fRE AR TRME RmE A4E TORME fRE

AfE TAAMA RE AME TOOME fRZE AME TOMA RE

0.900
0.909
0.833
0.835
0.909

0.874 0.026
0.884 0.025
0.862 -0.029
0.851 -0.016
0.877 0.032

5.679 5.601 0.077
6.079 6.350 -0.271
4106 5.174 -1.068
4.345 5301 -0.956
6.028 6.104 -0.076

0.130
0.129
0.128
0.138
0.131

0.137 -0.007
0.134 -0.004
0.133 -0.005
0.136 0.002
0.145 -0.014

140

0.440 0.440 0.000
0.444 0.437 0.007
0.501 0.409 0.093
0.409 0.404 0.005
0.487 0.478 0.009

0.521 0.596 -0.075
0.567 0.670 -0.103
0.462 0.489 -0.027
0.407 0517 -0.109
0.699 0.712 -0.013

0.257
0.259
0.873
0.165
0.359

0.194 0.063
0.232 0.027
0.194 0.679
0.183 -0.017
0.355 0.003
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0.910
0.900
0.759
0.787
0.870
0.897
0.871
0.892
0.897
0.898

0.860
0.862
0.845
0.836
0.881
0.876
0.908
0.864
0.861
0.868

0.050 6.114
0.038 6.370
-0.086 4.485
-0.049 6.296
-0.011 7.144
0.021 7.944
-0.037 7.742
0.028 4.786
0.036 8.933
0.030 3.181

6.211
6.250
5.269
5.214
7.662
8.040
7.913
4.265
4.241
4311

-0.097
0.120
-0.784
1.081
-0.517
-0.097
-0.171
0.521
4.692
-1.130

0.134
0.136
0.168
0.132
0.129
0.134
0.133
0.123
0.172
0.153

0.144
0.148
0.131
0.135
0.134
0.136
0.125
0.135
0.132
0.132

-0.010
-0.012
0.037
-0.003
-0.005
-0.002
0.008
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0.040
0.022

0.491
0.461
0.413
0.405
0.452
0.496
0.499
0.477
0.391
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0.483
0474
0411
0.408
0.456
0.492
0.495
0.378
0.384
0.389

0.009
-0.013
0.003
-0.004
-0.005
0.004
0.003
0.099
0.007
-0.003

0.733
0.707
0.424
0.565
0.720
0.923
0.922
0.514
0.774
0.271

0.714
0.731
0.524
0.535
0.833
0.919
0.917
0.366
0.381
0.398

0.019
-0.024
-0.099
0.031
-0.113
0.004
0.004
0.148
0.393
-0.127

0.356
0.852
0.185
0.173
0.381
0.410
0.394
0.713
0.217
0.220

0.361
0.366
0.213
0.194
0.395
0.439
0.422
0.215
0.260
0.207

-0.005
0.486
-0.028
-0.021
-0.014
-0.029
-0.028
0.497
-0.043
0.013
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