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Modeling for quality evaluation of frozen lamb based
on principal component analysis

YANG Wen-ting LI Jun-li KONG Feng LUO Rui-ming’

( College of Agriculture Ningxia University Yinchuan 750021 China)

Abstract: In order to establish and perfect the objective evaluation system of frozen lamb in this research the effects of frozen
temperatures including—30 -40 -50 -60 -70 °C on the quality of Tan mutton were investigated and the pH and juice loss
rate were measured the quality evaluation model of mutton was constructed by principal component analysis.The results showed
that different freezing temperatures had no significant effect on the cooking loss( p > 0.05) with the increase of freezing
temperature the pH decreased( p <0.05) the hydraulic fluctuation decreased the juice loss rate increased the brightness and
redness value decreased and the shear force value fluctuation decreased.The first to the second principal component of the
cumulative contribution rate reached 95.74% enough to describe the seven physical and chemical indicators reflect the quality
of Tan mutton.Meanwhile the model had a good agreement with sensory evaluation it can synthetically reflected the quality
provide a new evaluation method of mutton physical and chemical quality.
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Table 1  The sensory evaluation criteria of frozen mutton
5 C ) 4 () 3 C ) 2 () )
2
Table 2 Changes of physical indicators from Tan mutton at different freeze conditions
H % ; L ’
(c) P ) (%) e ’
-70 6.24 +1.01° 82.36 £2.32"  22.62 £0.62° 4235 +2.36" 2863.01 £72.62" 39.62 +2.62" 18.62 +1.32°

-60 6.11 £0.42"  8532x1.23" 1826 1.62" 4375 £1.52" 2885.29 £99.30" 38.62 +1.62°  18.69 +0.95"
-50 6.06 £+0.62°  80.36 £2.31° 2824 +0.62°  44.99 £236" 263542 +85.32" 3562 +0.95" 1432 £0.63"
-40 6.05 +0.32° 81.62 £0.85° 2825 +145° 4562 +2.62" 259835 +93.51" 34.69 £0.62"  13.69 +0.65"
-30 588 £0.05"  75.65£1.02'  33.45x345" 4223 £2.62° 2231.65 £56.32° 3036 £1.95°  10.56 +0.56°

(p<0.05) o
19 N
2863.01 g
2231.65 g -70 C
pH N
6.24 5.88. -30 C o
pH 5.88
20 22
: (p<0.05) L a’
b
pH o pH (p <0.05)
. L d . =70 C
39.62 18.62.
(p <0.05) .
22.62% °
33.45% —-60 °C ~
85.32% .
23,
. —60 C 2.2
N 3 5 7
o 5 x7 °
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Table 3 Eigenvalues of principal components

and their variance contributions

(%) (%)
1 5.607 80.102 80.102
2 1.095 15.638 95.740
3 0.285 4.070 99.809
4 0.013 0.191 100.000
5 0.000 0.000 100.000
6 0.000 0.000 100.000
3 5.607
80.102 % 1.095
95.740% - 1
85% »
24
K =80.102K, +15.638K,( K K,
1K, 2
K ) o
4
1 —60 C >-70 C
>-50 C > —-40 °C
>-30 °C . —60 °C
-70 °C
-60 C
25
4

Table 4 Comprehensive score and rank of physical

and chemical indexes of tan sheep under different freezing

K
-70 C 3.757188 2
-60 C 4.331034 1
-50 C -0.54302 3
-40 C -0.67718 4
-30 C -6.86802 5
2.3
1.
1 N
o 1 -70 C -60 C
434 450 -30 C

2.68 ;
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Fig.1 Sensory score summary chart

p <0.05.
;=30 C
2.1 ; =60 C
4.5 1 —60 C
>-70 C >-50 C
> —40 °C >-30 C
o -60 C
-70 C o
K =80.102K, + 15.638K,
K
1 —60 C >
-70 °C >-50 C >-40 °C
>-30 C o
1 .
J. 2014 16:5261-5263.
2 .
I 2013(7) : 100-106.
3 .
J. 2014(8) : 1-4.
4 . ( HVEF)
D . : 2016.
5 .
. 2010 31(9) : 1606-1610.
6 .
J. 2012(2) : 88-93.
( 313 )

(2017 %0om 503



s i

!: e ﬁ §¥ Vol.38,No0.09,2017

8 . J .Horticultural Reviews 1983 5:169-219.

J. 2010 26( 10) : 1047-1051. 17 .
9 . I 2013 36
J. 2001 28(2):107-111. (4) :298-303.

10 Fishman M L Levaj B Gillespie D.Changes in the physico— 18
chemiesl properties of peach fruit pectin during on—tree ripening J . 2009 4(2):
and storage J .Amer Soc Hort Sci 1993 118(3) :343-349. 619-625.

11 . M . 19 .

1996: 108-111. I 2005 31(6):
12 . M . 651-656.
1994:234-237. 20
13 . J. 2015(2) :20-22.
M . : 1999: 146-150. 21 .1-MCP
14 . I 2008 23
J. 2009 37(30) : 14566—-14568. ( )i 121-124.

15 Byun J K Her J S Change K H et al. Changes in pectic 22 .
substances and cell wall hydrolases during ripening and storage of J. 2001 28(2):107-111.
apple fruit J . Journal of the Korean Society for Horticultural 23 .1-MCP ‘ ’
Science 1993. J. 2005 27

16 Huber D J.The role of cell wall hydrolases in fruit softening (1):1-5.

1141111111111 1111111111111 11111111 1111111111111 -1 -1 111111111

( 303 )
7 .
D. : 2014.

D . : 2015.

I 2016 22:103-107.
10 . . pH
J. 2013
(9) :26-30.
11 .
J. 2015(3) : 140-144.

12 Honikel K O. Reference methods for the assessment of
pHysical characteristics of meat J .Meat Science 1998 49(4) :
447-457.

13 Wulf D M Wise J] W. Measuring muscle color on beef

carcasses using the L' a" b" color space J .Journal of Animal

Science 1999 77(9) :2418-2427.

14
] 2007 12:74-77.
15
J . 2010
(3) :45-48.

16 )
J. 2011 12:15-18.
17 .
J. 2016(5) : 16-19.
18 . J.

2012(9) : 12-13 16.
19 Lina Cheng Da—Wen Sun.Effects of high pressure freezing
( HPF) on denaturation of natural actomyosin extracted from prawn

( Metapenaeus ensis) J .Food chemistry 2017 15:252-259.

20 . J . 2010
(9) :6-12.
21 )
J. 2011( 1) : 304-308.
2 .

J. 2013(2) :303-310.
23 .

D. 2012.
24 )
J. 2010(9) : 1606-1610.
25 .
J. 2014 35(10) : 1-5.

(2017 Hoom 913



