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Table 1 Stewed mutton sensory evaluation standard
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=83 PR B E P eEL o R BT 8~10
P J50 A SR S AN A R R AR £ 6~8
SR B 3T 4~6
P it FF A A T A R R £ <4
e A& 2ARI G 8~10
B & AR 6~8
Pl &, 85k 4~6
SRR R <4
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R 25 H YR 5w R 6~8
IR 45 4 Ve B A i LA 4~6
PRI T 25 My A ALk <4
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WL AT & 5 (% )=0.369R +1.140R ,—
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Fig.1 Pictures of stewed mutton with different sterilization methods
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Table 2 Results of beef sensory evaluation

EER AFH

BREH

KBS FE

HmAE

BB S 27.31 = 1.19

31.48 = 0.69°

3091 = 1.17° 33.73 +1.32°

W ANFV/ING SR F R 45 dU 22 ) 2% 7 1 3 (P<0.05) .

22 AEARBARXNEEXEAEAD., BERHMAKIH
bk %

ANFEATE T AXHE R E B BT, BRI Rk 53
B 5E S5 AN 3 FR , A iR AR WA JiE
PRI 7K 43 5 i 1 35 1S N (P<0.05) , %56 BECZH 39 Jin
T 15.29% W EHm T HE 2 #RE T (P<
0.05) ., 55X AT EE 3 PR TR Oy X g B L
2 A B BE I & i (P<0.05) , H v s i 2% T 4 B
fe, HLUCH B ER R TR AR K VS R T AL, LG W A

R A BN T 2.71%,1.51%,1.19%,, it
W% TR A AT DA W 35 4 e B U 5 e, AR R IR R
MR RS I, SRR TR AL PR
Jo R R R B A R AIR (P<0.05) , BN
HRALRRAR T 14.67% ., W1 WL, e AR B B 35 3 m 1
JESE B K o FRE DG & i BRI T AR B & it AR
17T B A TR R 7K I A TR AR PR TR R, A S
TR R E SRR RN

£33 TREFEAAXNEFAERARZM

Table 3 Effects of different sterilization methods on nutritional quality of stewed mutton

= | X A

I8 A7 AFH BRAH RS FE ERRE
Kyb &% 50.87 + 1.12" 48.47 + 0.40" 48.72 +0.82" 58.64 = 0.32°
& B 8% 1% 1.34 +0.34 3.36 £ 0.68" 2.94 +0.26" 4.97 + 0.84
EaREEI% 45.05 + 0.40° 44.12 £ 0.34 44.24 + 0.63° 38.44 £ 0.33"

AR FVNG R R AU 2 ) 25 57 B 3% (P<0.05)
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23 AARBEARMEERNBEFHLLE

NGB DO R E N SR ERES D A AP SIS
4 TR . 2R KV A TR A iR IR S B A ) S Y
L7 AB BT B 2H 5 35 AR (P<0.05) i 1 A% TR 41 Y
LB AR, BN AL REAR T 8.72% 5 2 L [C R 1A b
PRJS H L (E 80 (P<0.05) , 8% R4 38 i T
3.67%, SXTHRALA 3 PR AN FRAL Y o (HY
R (P<0.05), i DI iR A WA o {45
B BB T 150.009% , VR R ik K i AR B
HAD IR, 3 FPREEIEA R o™ (55 %] I
A A AR,

WA, AR WAL AR RN
Er e A P EPE, SRR AL, =R
A8 TR R K T S B RE S W LA A RE S
WLET 8 (1 & &, BRAKS Bk LA 8 11 &% £ (P<0.05) .
BRI AL B TAZL R A, BRI T &
BRILZLHE A & & (P<0.05), A A 4 & [ 5ok
A TR A FETE 3 A2 4R (P>0.05) o B AN ] R T
J5 2 2 B 14 A £ A8 Ak RT BB 1R T A R LA B
() Bt FAEAEARAS 25 S ), e R R P AL R
M o HMEGNOEN SR,

R4 FRFEAXIEFE N EFHRE

Table 4 Effects of different sterilization methods on color of stewed mutton

EEED AAH R FH WK FH BB FH
L fh 50.46 +0.12* 52.31 +1.15* 48.18 + 0.80 46.06 + 0.79°
a i 3.34+£0.17° 4.18 £0.01° 5.56 £ 0.03" 8.35+0.19°
b 1A 12.84 £ 0.87* 13.98 + 0.69* 13.99 + 0.51* 14.52 + 0.43¢
WLk & 42 /% 52.08 +0.03¢ 52.86 = 0.03° 54.49 = 0.05" 56.22 + 0.04*
AAMILEK a8 Z/% 5.18 £0.03° 5.33 £0.04° 5.69 +0.03" 5.97 £ 0.09
BRI G & F /% 26.37 +£0.10° 25.11 £0.13" 22.32 +0.02° 19.62 + 0.08*

T ARG R R 25 210 2 0] 22 57 i 3 (P<0.05)

24 AEARBEARMEFER TPA HELE

ANTA) A B 7 OS5 ) TPA e 25 sk 5
7R o AR S PR R s R REL R | M RN B 2R
(4B, 28k 0 DA TR R 7K v 2% T Ak L ) ol
R 5N RERATAE L O B 3 25 R (P>0.05) , 4
T A TR AL BRSSP B AR T H B AP (P<
0.05) , v i3 38 % T 20 A0 R 3 MEL I | 9
BB X A S 0 AR T 42.45% ,68.02% ,

30.78%,18.89% , AR A AT 7 3K, % e 2 PR ) [l
7 T ORE RS2 H TG TR 4H Y [l A2
J1 5w T R4 (P<0.05) , T 5 il 2% 1 41 A [
507 3 AR (P<0.05) . A5 UL [R) 4% 8 77 =X
B 6% FT 300, A 0 00 2 PR ) JO R R RS TR O
Xof B AR P ) S e B, 5 R R TR A A e R
A VA 2L ST R A A R

®5 ARFEFXIIEFE R G0

Table 5 Effects of different sterilization methods on texture of stewed mutton

38 45 AFx#E [N ] oK E BHRmAA
b A 18 393.43 + 655.72° 19289.35 + 1 132.6° 16 500.53 +927.65° 10 585.29 = 1 889.94"
ol % 1k /g 5 489.48 + 778.68" 6 154.09 + 769.96" 4 837.79 + 386.99* 1755.69 + 475.51"
3R bk 0.65 + 0.05° 0.67 + 0.05° 0.62 +0.01° 0.45 +0.07"
BRA 0.45 +0.02° 0.48 +0.02° 0.47 £ 0.02° 0.37 +0.03
=58 0.14 +0.01* 0.17 + 0.02° 0.14 +0.01* 0.12 +0.01

T AR RVNG 8RR AU 2 ) 22 57 B3 (P<0.05)
25 AERBAXNMEFABRFENERILE

AR R 1 e AT AP S A [ 3% T 7 A B 1Y
S AR i B 055 Bs EAT 2 i, AR

B 2 fron . MEE S PCL AT PC2 BTk %43 51k
73.67% 1 20.93% , i 51 Hk R R 94.60% , KT
90% , VLIAIX 2 4> 3 W e S AR I 1Y B B FE i
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Fig.2 PCA plots of E-nose data for stewed mutton
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LUR TR RSN

AN T I 38Uk B2 B A TBARS i 25 2R an 5%

P2 WK AR A IR R AR (P<
0.05),S8 fLJERZRXT 4 ZH Ak = P %) i 1o 5 J3E ¢l K %)
MK B R AT A . KR AEA . EIRRH
R A H AL (P<0.05),812 F1 S13 Xt 4 2415 F 4
(1) R 7 B R N 25 R0 A B 35 25 ¢ (P>0.05) . 45
FEWT, 2R TR I B X e 2 PR A AR ) R A S e S A
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Fig.3 Radar map of E-nose data for stewed mutton

6 FT7N o £ 3 FPIE SO N, Bl 25 I g [R] i) 2E
K, m R R A A TS 8L 9 TBARS {HY 58 LI
P, AR T, fEE A1) TBARS {8 K H
MK R 37 CIE>25 CIV >4 CIV e, F5E 3
B, 24 TBARS fH KT 2.0 mg/kg B, 5 15 %A Ak iR I
23 3R A AU i BT AR 2212 T O A R 5
TBARS 1L 2.0 mg/kg VE M5l R 17 2L I 2 0
AR A5 22 37 B9 00 S PR 5 AR 0 A A S ol S PR R AT
g 8 RIS

*6 MEREARTHEET TBARSEEL
Table 6 The change of stewed mutton about TBARS value at different storage temperatures

. A Al /d
I8 47 e % % /°C
0 7 14 21 28
4 0.52 0.57 0.62 0.71 0.78
TBARS fi/mg-kg™! 25 0.52 0.64 0.78 0.89 0.98
37 0.52 0.70 0.83 0.96 1.07
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¥ TBARS fHI8 bR A K (5)F1(6), 15 FF
F—G0 2 J7 2 IR (1) 20 38R 0 8 M e R
R?, R? {8 3% PSS 0 o 5 k5 8 ) AR S 40
maR 7 o, HAPWES) AR R R ¥R T

0.9, KW HA @R . TBARS A E Y o)
JIERRI X R? R T — sl 2 iRl Rt
HE A TR B B P TBARS R 9 228 {6 4 & %
GNP T

R7 HMERAEAALHEETRREAHNNFESY

Table 7 Parameters of kinetic model of stewed mutton quality at different storage temperatures

REHNFFA — BN FFAR
o 48 AR %, % 3 Z /K
R YR? k R? S R?
277.15 0.0094 0.9855 0.0147 0.9937
TBARS 1& 298.15 0.0167 0.9943 29714 0.0228 0.9766 2.9313
310.15 0.0194 0.9916 0.0251 0.9610

Xef AN [ s ) £ 0 50 (1/7) RS2 g 3 56 X6f
BAE Ink 1ER (K 4), 45654 @)HH R MFER
TBARS {8 ) 2 0 80 71 27 % AL Be E, FTs a1 K+ ko
I3 514 1.61x10* J/mol 1 10.48, ¥ TBARS [ {&
2.0 mg/kg E, M ko fFRA A (9), HI A 43 3] LA
TBARS {H 47 5 b 37 1 0 2 1A 5% 242 30 35 00 A A5
mr.

In(2.0/A,)

(-1.61x10'/RT)

10.48xe

H5 A5 1 K6 2E A TBARS BY9D 46 (B (A0) 1R A
T (10) FRAS 78 B 2 I JHR B 25 R T il R 1R 4
Wi FUMAE , 45 S a5 8 /R, R FH 10 4SS A -4
WAE 4,25,37 CRIC AT, A= A A9 T 6% 22 39
43904 140,86,67 d,

) (10)

SL(TBAR%)z

3 itig

Ky R IR U AF AR R R VU A 2SS SR A
A 2R bR o AT ST A B il A T RE RS K P
PR K 2 R X AT REJE R T i LR R AR
P B A AR R IR, ALY RS
Sy KA R RS 2 S AL
FRAT R K Oy TR B, A AT B AR AR
T, 28 3 IR R T AL B AT Y IR
BORR A Y W, ik oA B 4L i 1 &
B o [AVRE T BE R ph Tl UL Y 2L 2R A5 R B
IR, WUTR] &5 65 i W i o B 20, AR 4 21 o
22 T kA% TR Ak T A S P P R ROR R R AL
B b o AT RESE R T R RN T P R R
SR RIE /NI 3 S A SR TR A ) B, S B M

ur

0.0032 0.0033 0.0034 0.0035 0.0036 0.0037
-3.8 T T T T |

-39 F -
4.0
41 |
42 |
43
44 F
45 t
46 |
47
48 L

B 4 ypiFm TBARS EZELE Arrhenius %k
Fig.4 Arrhenius curve of TBARS change

y=-1938.9x +2.3496
R*=0.9801

Ink

in stewed mutton

F8 AREMIEIRET ¥R TNIE
Table 8 The prediction of the shelf-life of mutton
stew at different storage temperatures

B I %2 0 Fo A/

4 140
25 86
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Comparison of Sterilization Methods of Stewed Mutton in Northern Shaanxi
and Prediction of Shelf Life

Ge Xinyu, Liu Yongfeng’,

Yang Guangdong,

Gao Shuai, Huang Teng

(College of Food Engineering and Nutrition Science, Shaanxi Normal University, Xian 710062)

Abstract Stewed mutton in northern Shaanxi is popular among consumers, but lack of industrialized products, in order

to screen out the appropriate sterilization method of products, prolong the shelf life of products. This research adopts

pasteurization, boiling water bath sterilization, high temperature sterilization for stewed mutton, through the sensory
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evaluation was carried out on the stewed mutton, the determination of the moisture, protein, fat, texture characteristics,
color, comprehensive evaluation of the three kinds of stewed mutton quality of change and predict the shelf life of stewed
mutton using the zero order reaction kinetics equation and Arrhenius equation to. The results showed that the sensory
scores of the three sterilization groups were significantly higher than control group (P<0.05), the highest score in the
high temperature sterilization group increased by 23.51%. The fat content of the three sterilization groups was significantly
increased (P<0.05), the moisture content in the high temperature sterilization group was significantly increased, while the
protein content was significantly decreased (P<0.05). Compared with the control group, the L° value in boiling water
bath sterilization and high temperature sterilization groups were significantly decreased by 4.52% and 8.72% (P<0.05),
the a” values were increased significantly by 25.15%-150.00% after three sterilization methods (P<0.05). The hardness,
chewiness, springiness, cohesiveness and resilience of the high temperature sterilization group were significantly decreased
(P<0.05), the resilience of pasteurization group was significantly increased (P<0.05). High temperature sterilization had
the greatest effect on the color and texture characteristics of stewed mutton. The electronic nose could distinguish different
sterilization methods well, and the high temperature sterilization group showed the highest flavor response intensity. The
shelf life of the high temperature sterilization group was predicted, the final prediction of the shelf life of stewed mutton
at 4, 25°C and 37 C were 140, 86 d and 67 d, respectively. In conclusion, the three sterilization methods can change
the nutrition, sensory quality and flavor of stewed mutton, and high temperature sterilization can significantly improve the
color, flavor and acceptability of stewed mutton, which is suitable for industrial production of stewed mutton in northern
Shaanxi.

Keywords stewed mutton; sterilization method; quality; shelf life



