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Rapid detection technology of pomfret freshness based on near infrared
spectroscopy

FANG Yao', XIE Tian-hua®, GUO Wei', BAI Xue-bing', LI Zhen-bo', LI Xin-xing'
(1.College of Information and Electrical Engineering, China Agricutural University, Beijing 100083, China; 2.College of Engineering, China Agricultural
University, Beijing 100083, China)

Abstract: The total volatile basic nitrogen (TVB-N) is the freshness index of animal food. The traditional TVB-N
detection technology is complicated and has irreversible damage to fish. In this study, near-infrared spectroscopy was used
to detect the meat freshness of pomfret. The first order differential (1" Der) , second order differential (2" Der) , standard
normal variate transform( SNV) , multiplicative scatter correction (MSC) were used to preprocess the near infrared spec-
trum data. The MSC was determined as the optimal pretreatment method by comparing the predicted results. Partial least
squares( PLS) and principal component regression( PCR) were used to establish the TVB-N prediction model. The best
model was the prediction model based on MSC and PLS. RMSEP of the model was 1.845 4, and R* was 0.884 1. The re-
sults show that the prediction model of pomfret meat freshness based on near-infrared spectroscopy has high accuracy, which
provides theoretical basis for rapid detection of pomfret meat freshness.

Key words: near infrared spectroscopy; freshness; pomfret; total volatile basic nitrogen; partial least squares;

multiplicative scatter correction
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PR £ S P 2 R S AR e ), BL(10.00+
0.10) g FAEERESE E 50 ml B.OE R, FR 0.6
mol/ L SR IF M Z BEBIN 25 ml, EMiRE . A&
J& im0, 6 mol/ L ARV W I E 45 2 40 ml, fH A
524 LSC-50H .01, F4 000 r/minf.0> 10 min J&5
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m

A X AHFES T TVB-N &8 (mg/g) ,V Rl
FESRTEFER0.010 0 mol/ LERVER AL (ml) , V' K23
1T BRI FEA90.010 0 mol/LARHERRIAFL (ml) ,m Ky
Fem Bt (g) , F MM B 22 48,0. 14 o8 1 ml
HCl FRyEF I A9 TVB-N f# (mg) .
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R fa PR 1Y) -3 TVB-N 7% 18 50.166 7 mg/g, P&
Y5 T O T, 4 9 e DA J50 494 g DGO B o, >4 0
FEHS IR 8 o B P44 MR B 114 $00.318 7
mg/g, TEWTRGT R, 480 A T34 K b 3t
RGN AR AR W Bt G I (8] (Y 5, 46 85 £
PR JB P49 DO 3 R, 3 2 T A A L o
H TR P AR A TR PR R 114 8 i o 3 A R
iR SRy TN P P i B I N < T
G VEER B RS & T WO [ P 4 R £ £
PIRE S TP R MR S AU S B bR 22 2 L Thia s v]
RE AR A Z A A AR 22 5 | Bl T 8] Fry 384
T, PR A DR 3R A [m) A A 22 8] ) 22 S B T he K
IR T AN ) 8 PR S ISR BE AP A 2 5

®1 eRGEEAFSPELMEER(TVB-N)SE
Table 1 The content of total volatile basic nitrogen ( TVB-N) in

pomfret meat samples

v " Sy

(mg/g) (mg/g) (mg/g)
1 0.1523~0.185 3 0.166 7 0.006 8
2 0.170 9~0.216 7 0.192 0 0.007 2
3 0.186 4~0.219 0 0.207 0 0.005 9
4 0.174 5~0.220 2 0.211 1 0.007 8
5 0.217 2~0.270 5 0.238 4 0.010 7
6 0.207 5~0.308 0 0.264 5 0.029 0
7 0.259 3~0.304 1 0.288 0 0.009 2
8 0.271 2~0.339 3 0.318 7 0.012 8

2.2 JRIALTMEIE AL IR

WAL 1 7R, 4 88t AR L I 20 AP OGS
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DU, 4 £ £ PR 1) D 0 30 21 A/ Y 35t 25 A AT 47
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Fig.1 Original curve of near-infrared spectrum of pomfret

meat
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scatter correction , MSC) , #r 7 1F 75 28 #t ( Standard
normal variate transform, SNV ) | % 4 5 ff1 £f1 [ i1 2T
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Fig.2 Near infrared spectra of pomfret after first order differ-

ential pretreatment
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Fig.3 Near infrared spectra of pomfret after multiplicative

scatter correction
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Table 2 Pretreatment results of near infrared spectra of pomfret based on different pretreatment methods

\ v T UIE %S iRIES
B E )7k EHTH

() R RMSEC R RMSEP
8/ IRAR) S i e 2 0.3822 2.654 8 0.439 2 3.121 4
— i3 (1% Der) 9 0.999 2 0.128 8 0.805 5 1.809 4
Z B (2™ Der) 6 0.833 2 1.387 2 0.726 8 2.502 9
FrRUEIEAEH (SNV) 4 0.752 4 1.570 1 0.769 0 2.048 4
£ ICHUET I IE (MSC) 2 0.954 9 0.924 6 0.991 3 0.585 9

R* Jy e 280, A AR B T 5 B 2 (A YRR BE , R BRHE IR 1, AR FA B T (5 09 B 22 A (9 28 PEAR OQ BEBRR . RMSEC
FIE I 22 ; RUSEP N BN R KI5 22 T H A B B S 55 WO =2 [ B i 22 , RMSEP BT 0, FRERIZBU

®3 EAISEETSEAERNEREEMLELER

Table 3 Application scope and results of near-infrared spectrum pretreatment methods
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Table 4 Effect comparison of prediction models based on different

modeling methods

o LmT P2 S A
HHOE Iﬂiﬁ
' R? RMSEC R? RMSEP
PLS 9 09992  0.0833 08841 1.8454
PCR 23 09118 12526 08214 1.8720
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Fig.4 Correlation between the true and predicted values of TVB-N
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