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Abstract: In order to extend the shelf life of stewed beef without affecting its sensory quality, the braised beef after vacuum packaging was
sterilized in three ways: boiling water sterilization 1'/(BWS1; boiling water sterilization for 30 min); boiling water sterilization 2 (BWS2; boiling
water sterilization for 30min, then standing at room temperature for48h, and finally boiling water sterilization for 30 min); High temperature
sterilization (HTS); sterilization formula was15'-28'-15'/121 “C). A non sterilized group was set up as the CK group. The CK, BWS1 and BWS2
groups were stored at 0 ~ 4 ‘C, whilst.the HTS group was stored at room temperature. Sensory evaluation was performed on the four groups of
products on Day 0, and the changes in microbial and physico-chemical indexes during storage were measured. The results showed that the
number of microorganisms in the CK group exceeded the standard on the 14th day of storage (total colony count, Lactobacillus count,
Pseudomonas count, Enterobacteriaceae count were 4.38 1g (CFU/g), 4.28 1g(CFU/g), 4.01 1g(CFU/g) and < 1 1g (CFU/g), respectively), the
TBARS value increased to 0.18 mg/kg, and the pH, color difference and nitrite residue decreased significantly. No microorganisms were
detected in HTS group during the entire storage. The number of microorganisms in BWS1 and BWS2 groups did not exceed the standard limit
on the 180th day of storage, especially the number of microorganisms in BWS2 group was significantly lower than that in BWS1 group
(p<0.05). With the extension of storage time, the BWS2 group had the highest luminance value, significantly lower content of nitrite residue than
BWSI1 group (p<0.05), the lowest degree of lipid oxidation (TBARS 0.42 mg/kg), and good sensory quality. Therefore, two cycles of boiling
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water sterilization of stewed beef is a better sterilization method, which can maintain better the product quality while prolonging the cold storage

period to 180 days.

Key words: stewed beef in brown sauce; sterilization; number of microorganisms; physical and chemical indexes; quality guarantee period
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NS iR
1 BHELREC (LL100 kg 4RI
Table 1 Formula of pickling solution (based on 100 kg beef)

JR AR ¥ Z/g JREH /g
% 2000 Y 60
a4k 800 AR 40
HEHE 400 TH 20
A 400 hEE 60
XEn®HEa 120 220
I KBRS 10 MR 20
koA 200 A& 20000
B i 200

2 BHIFFEREA (L1100 kg )
Table 2 Formula of cooking spices (based on 100 kg beef)

REH /g BHF HE/g
A 240 z 3600
Fet 120 E3 1000
TH 60 2 600
A 240 T 1400
hEA 360 oA 1200
FXR 60 GR 600

1325 HTEEE

SR AT il () 25 A AR AT U A, s RE
R A AR AR S e e o
1.3.3 &KIixst

IR 132 N T 59, AEP= 200 - P2
AHEHT RSO (BEE 200g), DAAREY
NXTHEZH (Control Check, - CK), a8 2H % F = FAs[F]
R 772 2l a2 K 4L L (Boiling Water
Sterilization, BWS1), 7K 30 min; BWS2 i /K%
30 min X RGN SERURLE HilR FIE 48 h J5
BT ZOR ) s il A B 4 (High Temperature
Sterilization, HTS), REAFAN 15-28-157121 C.

AWFRSE R CK 2H. BWSI 41, BWS2 41 & T
0~4 C¥oj, HTS A E TR (2522) C, 1
5 0 KHTIRE Ve, CK AR 1 R, Hapd
FEFA 04 14, 30, 60. 90. 120. 150, 180d, %
I E BT B LR A M. AT R
. pH. . TBARS FINEAHER Eh5% B B 041k
134 REIFE

HRIEGB/T 23586-2009 (H 4 N\ R AN [ [E ZK brife
Fa i PRI ) R T PR R R, Zbe i - 1)
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#3), MARMIALEX NGRS, EI104% 5]
R EVREIRAE . B MR A & AR AR R
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SERECFME
3 ABREAAREITSER
Table 3 Sensory evaluation table of braised beef

7 B RN HME
WMHA, MK R 1~3
R e WMBERA, MABRTE 4~6
WPEE, T 7-9

BRERR, KA LBEFARAORE 13

Ak ER K IR, B RTRAR 4~6
AKIEF, HLRAR, L% 7-9
PR T, BIERHE 1-3
IS 25 PIBRIRE R, SORHH 4 4~6
LES® e Aoh) 7~9
CER K, LAEF 1~3
e EEERE, WA KE 4~6
GELE, HEktiE 7~9
1.3.5  A54Rill &
1.3.5.14 T &R0 2

1% GB 4789.2-2016 (& &4z E R brE & MfE
VRIS VR VR S BN ) A TR
1.3.5.2 FLERE %

% GB 4789.35-2016 (& dh 2 E FKARHE &l
AW AR E R 6.2.3.4 FUFF B U ESIT.
1.3.53 ffp e

% SN/T 4044-2014  H 171 P 2 A it s 1 0 e A
JEIITHEOTIEY PAT.

1353 MRS EL

% GB 4789.41-2016 (& dh 2 EFKARME &l
VRIS AT RIS TR
1354 pH1H

%18 GB 5009.237-2016 (& E bRl &5
pH {ERIME D Hh AR A i pH BN E 7. A4k
FALE 3 ATATIAEE, S5 RACTIIME.

1355 REESAEE

VP ()RR RSB A A S LA, ORAIE S B
W, BAEERR, SR GZECGEATIE, WE /T bR
e AR IE B 224X
1.3.5.6 TBARS i

Z: i Witte ZEUR) 772, FREL S g BEAIFET 100 mL
BLOVET, A 15mL ¢g=7.5% =5 2% (TCA) JRE
W (Fe=0.1% T EFFEEEFRE, m=0.1%L &I s
%) , DL 13000 r/min )3 30s, i€, Y8k 2.5 mL
JEM (A HL 2.5 mL Z&TRKPE N2 EDRIED) T 10 mL 5
O, I 2.5 mL 0.02 mol/L (1] 2-FifQ B b2 R, #2
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1357 AR & &

HRIEZME GB 5009.33-20164 & i 224 [H 5brtE &
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1.3.6 #EAHE

RIS S5 R L AR IR R R, RASPSS 21.0
BAFHIANOV AN BAR AT T7 22504, 22 7 S 35 1 FH XS
B2 BB TSI AE s K HOrigin 905 (.

2 RS9

2.1 FRFEH R0 0 R i

* 4 TEFEH AL 4 PR E RN

Table 4 Effects of different sterilization methods on sensory

quality of stewed beef
WA CK BWS1 BWS2 HST
Jid 812028 6.60.370. 594023 421029
BATR 7.24036° 0740560 1 6.5+0.45%  5.8+0.61°
SSMAAE TAL034 6.5+0.640 6.5£0.58°  5.7+0.50
EiF 6440457 662054 | 6.24047  6.1£0.59°
EAREET 2041030 27.1+180F 25.1+091%  21.8+1.56

i AAARMINEFHERTEALEEZR (p<0.05). &
5. 7Fl.

EREVE O EREINR 4 P, RER 4 TTUEH,
S AR AR HE AR 5, BWSI. BWS2 5 HTS
YR B ER T CK 41 (p<<0.05), XZEA
218 0 A R IR 1 Ja L B P UK A R 4
SEOKSIR, HPERBIRAHRE, =025
IEEAATS) NBERRENKE, BWS1 5 BWS2 5
CK A RBEMZR (p>0.05), 1fj HTS HEEZKT
CK 24 (p<<0.05), AHFFTFR I mrm o8 i b Ak
MBS, PeA AN R XBRDS, PR 3R
INGE RN B R A A B R 28 M, TS )
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ZZRAEE (p>0.05), VHREXRXFRT
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M DL 53 6 s o TRV Ao B0 fiy = o AR L)
HEHRPR, K5 PTG, AR B LRI PTG B 7
% 2.93 1g(CFU/g), fEIC8UHIE, A8 S iudig K,
HAERAIEE14 K, WVE LS 4.38 1g(CFU/g), ##
i T E SRR EAREY 4.0 1g(CFU/g). 1135 6 7] ., BWS1
H5 BWS2 4H7F 0~120 d A, HE a5 —H
PREFIE <1 1g(CFU/g)/KF, 1X R 100 C 1Al AR~
FE I AR AR A, B AR
e AR It 4% A AR I AR K BB . AR R 150 d
B, JreA /SR AK, 180d K, BWSI 4
W% MOy 3.46 1g(CFU/g), BWS2 4 1 7% & 3N
1.9 1g(CFU/g), ULEAEN UG, BT HcEYna s 14
KIREE, A AR AW S 7R o it T A K,
{H B 7& S BOIE B K IR EAREE N -

R 5 ARFL SRR ANEHAE A YIS L HIS2 N
Table 5 Effect of non sterilized braised beef on microbial changes
during storage [Ig(CFU/g)]

e B 1A /d
7 14
2.93+0.02¢ 3.28+0.03> 4.38+0.03
FUBR H 4K oK 2.88+0.02° 3.14+0.02° 4.28+0.03°
A8 R0 £ 2.51+0.08° 2.89+0.02° 4.01+0.03
JHATH # <12 Sk <12

FLIR R AV B b T gAY, ALRR
HRRIR L S AR A LA E R, ReRE R R %
BEP= LR I, B P a7 AR BRI AR
PECURDO, B LA = AR I B T e S AR I 2 =
AR TR AR, iR 5 i, CK HALFRHECH
2.88 1g(CFU/g), M RHuREA 2.51 1g(CFU/g), TEMK

FEAR 287
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514 KRB, FLER B ORI i B B A B T
4.28 1g(CFU/g) 5 4.01 1g(CFU/g). H1# 6 1] W,, BWSI
A5 BWS2 HAERGEATIH, SBoRK H LR I 5 (5
B, TEIAES 180 d, BWST ZH iU IR i B A 2 i
50578 3.3 1g(CFU/g) 5 2.0 1g(CFU/g), FLER B RN
3B BWS2 HIMFLER BN 1.8 1g(CFU/g), At
BRSPS X R NI R A R, B
TCEEFR AR T FLRR A (AR, TR BR M R A U AU
B EAEHNE] T AR R AR K B, H BWS2 41

AR B R KT BWST A, Bk R B IR
RETE 4 IR KA AE DR AT B 2 1, $5 e E M Ts 1k,
A RGER= i [T

AN IAE] (180 d) HTS M TS S
PR B M B s A B 35 40T <1 1g(CFU/g) 7K
F, AR RS EIR (121 °C) ABEME, HeE
IR B R BRGSO SR 2E, IR K
HER T 7R DR EE

BT I AE REAN S (A1 S50 ARAG I 2 AT B ko

7 6 FREFRILLIRE 4 AN EERE R LR
Table 6 Effect of sterilization methods on microbial changes of stewed beef during storage [1g(CFU/g)]

e g B 18] /d
/AR 2157)

14 30 60 90 120 150 180

BWS1 <14 <]e4 <[A <A <A <]A 1,08+0.09%A.  3.46+0.02*4

BEEH  BWS2 <IM  <IbA <hA <bA <bA b 0.5£0.5%8 1.9£0.0428
HTS <1 <[ <]PA <134 <A <)@ <] <][2°

BWS1 <1bA  <IPA <IbA <bA <JPA - <]bA <]bA 3.35£0.02*

JUBRE 4L BWS2  <1bA <1ba <1da <pbA <fPA  <1bA <]bA 1.8+0.06%3
HTS <1aA <laA <1aA <laA <1aA <laA <1aA <1aC

BWS1 <1bA  <IPA <bA <1bA Tg]bA <PA <]bA 2.05+0.154
BEFEH BWS2 <1® <M <8 <A <A <] SES SE
HTS <1 <12 <] <« <] <14 <] <]
BWSI <1aA <1aA <laA <1aA <laA <1aA <1aA <1aA
AT BWS2 <I8 <[ <A <]aA L <]aA c]aA <]eA <]aa
HTS <1 <[P <[40 <A <13 <1 <] <]

E: RARRGINEFEATERLEZEZRF (p<0.05); RAFITRNKEFHEEATEAAZF£F (p<0.05). %8 Fl,

23 FREFWF ALk 6 A # 4 E] pH
(L

AN TR 25 T 5 SO Jog i 2= R 3 1 1) pHL B A2 4L
(2 LI 1 . FEE 1a W0, CK ZH 78 g6 1 )
pH 2 B2E FEEH (p<<0.05), XEK AR mHE
(Y204 b 2 PR ot R s LR B 4 BR34BT 1 K
HEHE, FHSATREREE TR ESAR . B
&, IXESH LRI RN FE0™ 5 pH s T R,
X5E 5 MAREECSAH . HE 1b a5, 7E%
AN R AT A 2 ) pH (E 3R 2 T RS, BWS1 5
BWS2 AT (0~120d) ARALEHEAE, X
FERUAAR B AL 45 S RIRA TR (0~4 °C) REREIR I HL
BRI AR, (ELER BT =D, R
BEIESEE IR 5 I BE /L85 s 5805 9 (150~180 D,
BWS1 5 BWS2 4 pH REEK (p<0.05), X5
W BT AR SR A O¢, H BWS1 AR5 # pH
R ZELT BWS2 4 (p<<0.05), X2 FE ARIE —IK

2 TR BB B U (s ) A= P i A K 0, BWST A AL
HANREZ T BWS2 41.

HTS 2H pH {EL7E B EUAE] 22 R % (p<<0.05),
HEZFHT BWSI 5 BWS2 4 (p<<0.05), XZEFN
FEMZ 121 CHIERA W G, 2RI E AR,
HATISEIIB AR R, SRR S RS A 2R
LRI, FR WA REN TG, kS
e R B PRt — 20 RV B pH FEIR . PRI,
HTS 4/ pH — B AR T H AR KA

a 627
. CK
6.1F
£ 6o} b
o
591
C
5.8 1 1 1
0 7 14

VN 1] / d
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b 64r

6.3

-=BWSI1
-e-BWS2
- HTS

6.2 FAB
6.1

6.0 -
591
5.8
5.7+

5.6 1 1 1 1 1
0 30 60 90 120 150 180

TN 8] / d
B 1 REARITLLSER 4 ANEEAE oH BRI
Fig.1 Effect of sterilization methods on pH value change of

pH{E

braised beef during storage
E: ARNEFEETR—ANANEEREER, TR
X EFAAFRRAAANANELELEER, TAR,

24 R AR 7 ROk A A RO 1A R R

B aEEH P

AN 2R B 7 AR AL b g A IO Rl e A L 40
FEAERIREM 7359 WA 7 A1 8 Pios. MR 7 WA, CK
AN LHES a*EHEE TR (p<0.05), &
REPUNERMAEDERTS, P2 fOT RO, 48
Dyt RN, XGRS, B L R R ERE
FERCERIMERTT, P bR Re s T B, (A,

a*‘FB%[M]O

HH# 8 1 %1, BWS1 4.5 BWS2 A 7EI i E] L*
HR A EA—F, BRINERTRATH (0~60 d),
LHMELREER (p>0.05), EF)EH (90~180 d)
LHHEEREK (p<0.05), KR 5 RKFPI LR —
B, XA RN BEAE T AR, 2k 2 R R
IKPEBEAG, VTHRANBRO. L4, SRR EEEN
W, X4 R SIS IR R B A 5% HTS A
(1) LHMELER AN 525 T (p<<0.05), HAERANM
HAAEEKT BWSI 5 BWS2 41 (p<<0.05), X2
DR Ay il v 5 VLR AR P T i /K 3 A A, AR AR
IKPETFRE, RIARIMRKINGE,  HER S8R K
A R N A ARG, TR LR, BAER
SEUHIE], DRI B PEAR, BRI I, L+t 2 N
FENSUE I (120~180 d) BWS2 4111 LHEE R T
BWS1 415 HTS 41, i W% @i sl AE o i 1 4552k
W aEs

F 7 ARIELBE R4 AR e B ET

Table 7 Changes of chromaticity value of non sterilized braised

beef during storage
e B 1al/d
i aA
7 14
L* - 53.63+£0.06*° 51.02+0.01° 50.41+0.01°
a* 12.21£0.03*  11.37+0.04>  10.99+0.00°

* 8 TRIFREH LB 4 PN RS & AT

Table 8 Effects of different sterilization methods on chromaticity value of braised beef during storage

EEZI BRI
0 30 60
BWSI1 . 51.36+0.05% 51.37+0.03%  51.65+£0.02%A  51.24+0.03*
BWS2  51.354£0.03**  51.33£0.01%*  51.37+0.12°8  51.2240.03%
HTS ~ 49.85£0.06®  49.53+0.05°B  47.85+0.05  47.71+0.048
L* 90 150 180
BWS1 47.37+£0.10"8  46.21+0.01*B  44.19+0.028  42.23+0.02¢C
BWS2  49.44+0.02°4  48.29+0.04%4  47.13+0.0194  45.15+0.02°4
HTS  46.2440.01¢  45.18+0.02  44.13£0.012¢  43.09+0.05"B
0 30 60
BWS1  12.13+0.02¢4  12.28+0.01°®  11.68+0.038  11.3440.024C
BWS2  11.76£0.02®8  12.51+0.01**  12.17£0.03°*  11.84+0.02¢4
. HTS  11.28+0.10C  11.86+0.02°¢  11.65+0.09°C  11.46+0.01°8
¢ 90 150 180
BWS1  11.29+£0.019%  10.10+0.01°8  9.89+0.01® 8.98+0.01¢
BWS2  10.95+0.028  10.94+0.03®  9.67+0.01&C 9.16+0.03"8
HTS  11.3440.03%A  11.1240.02%*  10.83+£0.10¢*  9.78+0.05%

BWS1. BWS2 5 HTS ZHAEI 5B E] ) o *(E R0
N, BEE TR IR, oME R (p<0.05),
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EWEE R, TR Ak, A S kLA
HEAAI FE RGP, FAEE RS S8R
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