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Study on the Effects of Thermal Sterilization on the Quality of Broilers

YANG Hong,SUN Qun,HU Qing-guo et al (School of Biology,Food and Environment,Hefei University , Hefei, Anhui 230601 )
Abstract In order to explore the effects of thermal sterilization on carcass quality of broilers and improve its germicidal efficiency, single fac-
tor experiment was carried out with sterilization temperature and sterilization time. The bactericidal effect of these factors were determined by
the measurement of total coliform number and total number of colonies. And the effects of different treatment conditions on the volatile base ni-
trogen content, chromatic aberration, texture and other quality indices of broilers were studied. The results showed that the content of volatile
base nitrogen in breast muscles and leg muscles of chicken was 66. 5 and 120. 96 mg/kg respectively after thermal sterilization 15 s at
75-79 °C. The brightness value (A L ) of breast muscles was 7.42, the red value (A a * ) was —12.09, the yellow value (Ab % ) was —
6. 34. The brightness value (AL #* ) of leg muscles was —3. 87, and the red value (Aa * ) was —0.42,yellow value (Ab % ) was —1.01. The
hardness was 6.577 kg, the elasticity was 76. 61% , the chewiness was 3. 351 kg, and the adhesive viscosity was 4. 373 kg. The total coliform
number and total colonies number of beast muscles were 6. 40x10* and 10. 70x10* CFU/g respectively. The total coliform number and total
colonies number of leg muscles were 1. 14x10* and 1. 34x10* CFU/g respectively. These experimental results showed that the sterilizing effect

was the best at 75-79 C for 15 s.
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Table 1 Effects of different sterilization temperatures on volatile base

nitrogen content in chicken mg/kg
AR Wil \
Sterilization Breast L E@H}P‘l ‘
temperature//C muscles eg muscles
0~4(CK) 106. 67 90.21
70~74 76.27 43.68
75~79 91.13 80. 64
80~84 112.85 87.19
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Table 2 The color changes of chicken with the sterilization temperature

i BRI A
Parts Sterilization Sle{rlhzallon AL * Aa * Ab
temperature //°C time//s

T Breast muscles 0~4(CK) — 54.04+2.17 15.10+1.09 15.99+0. 84
70~74 12 14.84+2.54 -2.31+0.74 -6.30+2. 67
75~79 12 5.52+2. 64 -5.47+3.87 -3.86+1.43
80~84 12 12.82+2.28 -2.02+2.67 -5.97+2.99

Rl Leg muscles 0~4(CK) — 39.51+1.81 15.65+2.07 8.44+0.92
70~74 12 -1.42+0.49 -1.91+2.04 -1.65+0. 87
75~79 12 12.15+3.73 -2.46+1.92 -2.29+3.22
80~84 12 2.84+3. 64 -1.24+0. 66 -1.61£1.13
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Table 3  Effect of different sterilization temperatures on microbial
x10* CFU/g

BRAL Leg muscles

number in chicken

ML Breast muscles

AT RS QPN 71t G P95y PN 7] Kl
Sterilization Total Total Total Total
temperature,/°C number of coliform number of  coliform
colonies number colonies number
0~4(CK) 33.80 27.00 4.60 3.50
70~74 15.00 12. 66 2.47 2.11
75~79 12.62 10. 38 2.32 2.02
80~84 7.05 5.03 1.94 1.32
2.1.4 R REEXT I XS M LB R S 2R, 3R 4 1]

R, B ESR T, B A% T IR E 9 T i, 22 B i Dok )
o 70 ~74 °C HLRERE 55060 MRZH e R 4T s PRS J JTLAS) R 2 5
FCHR R MR VIR DG , 2252 28 05 WA 7K 70 41 %, 30 PR ) Al
JEE LR /1, L DN X85 A £ HEA A 2 8 (i LI
FEVEAE) QN , AT G R ZHON I HR ZSR A AT & E

SO A AT W) , 45 AL BHRLFL XS PR L 244 A T) AR E e
%, HLBEAR BRI B9 T Mg o PE RGPS A 2 SR A i
P52 TEARSC, B RS T R 1) T 85 , MEL R PR 12 ST 8 ek g 8
M, Horb 75~ 79 “C LG AR 5506 HR 4 ( CK) BERGI

JI52 8t A i 3% Rl JBE ) T v S B ST i e ) AR AR
JEFRAE RS X LIS A | Sk S A i 5 PP, MR
MBI S A R DB , R GF . 75~79 C LG
PSR S 0 R S 0T

F4 FEFREREXAIBHIRMES N

Table 4 Effect of different sterilization temperatures on the texture parameters of breast muscles of broilers

AHE AT i Bt e BBkt

Sterilization Sterilization Hardness Elasticity Chewiness Adhesive

temperature //°C time,//s kg % kg viscosity/kg

0~4(CK) 0 4.963 86. 80 3.232 3.723

70~74 12 4.962 68. 85 2. 400 3.486

75~79 12 5.950 73.53 2.833 3.853

80~84 12 3.418 80. 28 1.825 2.274
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Table 5 Effects of different sterilization time on the volatile nitrogen

content in chicken mg/kg

A TER] HaL LiIIN
Sterilization Breast Leg

time//s muscles muscles

0(CK) 106. 67 90. 21

12 91.13 80. 64

15 117. 60 73.15

18 74. 68 62.74

AT TR R4, 1A XS B JULIY 5 BE B C AL = ) AN, {H.34
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Table 6 The color changes of chicken with the sterilization time

s e
VI VR
tlmc//s
ahilIN 0(CK) 54.04+2.17  15.10£1.09  15.99=+0. 84
Breast muscles 12 5.52+2.64  -5.47+3.87 -3.86x1.43
15 9.5242.25 -11.01x1.24 -7.24x1.73
18 10.27+1.68  —4.11x6.41 -3.83%2.01
itHlIIN 0(CK)  39.51+1.81  15.65+2.07  8.44x0.92
Leg muscles 12 12.15+3.73  =2.4621.92 -2.29+3.22
15 1.70+5.04 —1.31x1.33 —1.75+0.88
18 5.58+2.19 -1.71x1.34 -3.09+2.36
2.2.3 NPT [RDX RIS AR A AR e s . AR 7 1T

VAFE HH, B A TR P () AR SE A, T M JULade 2 R UL , i 35 R
SRR PR A AR R TR AN [ BRI 3] o A A
H LA T v S B8O 2 B2 (P>0. 05 ) {EXGF A XS R JUL ) T
o B B, X AT RE SR TR O X B P A SV TR
PAEIETE £ B B 05, PIMAEAR R B b 2 B IR iy



196 Z A LA

2020 £

Bk, ARTA 12 s B PRI R SR UL o i A RO BTV ) 2
R B F 42. 29% 1 49. 57%; 2B 18 s B, KA BESL
BRI V& BB 22 bR R AR 1) 78. 29% i1 76.09% . R, 24
R TRTERHI) A 18 s B PRI XS R R PR AR e e o
2.2.4 TR RDGE RS B LA S 80 s e, R 8 T
JH L R ) 8 B, A0 PR 3 S B i 5 B AT, ZE R T 15 s
A R (6. 577 kg) o MG A S Bifi A% T R 1] 79 3 4K
FER /N T X B AL (CK) o RS PRl MEL A R fe 26 i 1 2 R
HH SR e A AR TR A, E R T 15 s B A B B R AT
18 s I} X PR 8l P Foe A1, L X BRAL R % T 37. 9%, iX W] g J&
139 P I LT E IR, S BOULET 4 i A 4 I A, ILIAL R A
POEIS WAl i o e 2

LA 7 RN TR I (RO AS PR 45 K PR I AU i R R

T PR RS2 ), 025 JE B 77 AR, 15 s iR A
1] o
RT ARIRE R EXG A MIALFARRAL A M8 E R0
Table 7 Effects of different sterilization time on the number of mi-
crobes in breast muscles and leg muscles of broilers
x10* CFU/g
BEJJL Leg muscles
WK R KRR

i L Breast muscles

AT ]

Sterilization Total Total Total Total
time//s number of coliform number of coliform
colonies number colonies number
0(CK) 33.80 27.00 4. 60 3.50
12 15. 60 13.60 2.32 2.02
15 12.62 10. 38 1.34 1.14
18 10.70 6.40 1.10 0.76
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Table 8 Effect of different sterilization temperatures on the texture parameters of leg muscles of broilers

AR AT i i I Bt
Sterilization Sterilization Hardness Elasticity Chewiness Adhesive
temperature//°C time /s kg % kg viscosity//kg
0~4 0 4.963 86. 80 3.232 3.723
12 5.950 73.53 2.833 3.853
75~79 15 6.577 76. 61 3.351 4.373
18 3.437 85.30 1.972 2.311
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