I@%tﬂ%&
Science and Technology of Food Industry
ASRI R S5 FUE R 5 52X
o35 P a5 RS 55 i)
WO e, E OB B RS

(LT AR X F RSB FIR, L5 d R 210095,
20X B AN E AT B TR F A ER TR AH S, I G d T 210095)

W ke

Py

(4

W OEARRAZAMEFT XA BRARRGH R, AT RA LR pH, isk AL (TBARS) 14, & & iRk, ik
Tk BRI L M0 T ACAE R B S R 0GR AS AR, R A —18.-27.-70 C = bk 413 AT R 45, ik 45 6 - 18 C ik 3K
3d, BEANAEAMENH A KA 4 CRBETA25 CHAR2 CEALZMAFTXBTHAE, EREAWN . AEH7 X558
HFXSHERNRRAARRAREAGn, B SR EF L2 TUGHE  BETRAL ZOREBRERNZHLE B
HH XY R E(p<0.05), pH 4% A FXFAREE(p>005) ;TBARS % i34 5 X ¥rh R E(p <0.05), 4%
FRBAREE(p>005) ik 7 XA YRz A T EERE,;-70 Crhksde 4 CIRBAE L BEIF AR SR,
ESc PN SR R S

Effects of different freezing and thawing methods on pork quality
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Abstract: To explore the effects of different freezing and thawing methods on the quality of pork.The thawing loss rate, pH,
TBARS value, protein solubility ,microstructure and the taste were measured to evaluate the quality of pork.Pork was frozen at
-18,-27,-70 °C respectively,and each freeze group of the frozen meat was thawed at 4 °C ,25 °C (in water) ,25 °C (in air)
after 3 days storage.The results showed that the effect of freezing and thawing methods had different influence on pork quality.
By multi—factor variance analysis, thawing loss and protein solubility were significantly (p < 0.05) influenced by freezing and
thawing methods.The pH value was not influenced by freezing and the thawing methods, TBARS values were significantly (p <
0.05) influenced by thawing methods.For the taste, the effects of thawing methods were greater than that of freezing methods.
Freezing at =70 °C and thawing at 4 °C could keep the quality of pork meat.

Key words: freezing ; thawing ; meat products ; pork ; quality

FhE 4SS TS251.5 XERFRIZAD : A X E 4 5:1002-0306(2017)19-0278-06

doi:10. 13386/]. issn1002 - 0306.2017. 19. 051

PRI s ) R DT Y AR 22, HG PP A it R 45 A B RE 4 mi RIS, e BHL R A 7R 4% 3 R B G I £ O R

TR 5 P A A K B, R R A I P S R
SRR T L RGP TR AL A 2 R R e
AN AR VR 3 | VAR TR TR, P8 R G o e P R
e, 1S5 FIY 2 AR R R R R
T A T 0 JEURE AL, A IE R 45 P TE R S AT R
AR B LB 5 BT, 30 7 T e R I 4 A R % A R T
oo Tk Az 7 36 SR PR v 235 RN AR R T 5 J6E S L
TR AR R, Bk, 28 SRR, K R 245 7 =Kok 51
R e IR 0 1 245 7 ZAF 5T A 7] W 445 3k 38 o 2 £y

s HH#A:2017-03-24

RPN B TRV R AR R /N 5 Xiong ' A F 5 Kk I
20 C R ORI LET 4 e A 5t 2R (519% ) |, 1 %
TRAKPERRA . SK AR T 45000 2 S R 5 MR IR v 1 2
A LU, AR 5 1 A e A% R T 105 X S A BEA T iR R BE
i {3 25 BTG A A A o v B A I 5 72

BUAT IONIT I8 R 22 0K UR A il VR 0 IT Bl kA7
WEIE, 73575 FEVREE i 7R %S P Al B B S 0 o T A
WITAN [ 5 R 405 4 8 PR) 7 86 s i R D XX JHE
mi BRI RE I . ABFTERE - 18 [ -27 (=70 C =Fh ik

EERN A (1991-) , B LR A, FFRF @ R F Sl 5 A T, E-mail :2015808104 @ njau.edu.cn,
# BHAEE B A (1968-) , B, W&, 338, AR 7 61« R = e LA M | 2385 Am T, E-mail : kangtu@ njau.edu.cn,
ELWH - BRaXAFLEL @B (31571769) ;% # 4 A3 5 £ 57 B (1604a0702031)

278 or7mm10m



/@‘%:MZ}'&I

& R e

4575 ORGSR 3 TR A6 558 B RO s, RS R A A
RIS 253 55 L 4 CAIRIR (25 CHfK 25 Ca T
FRUR B 22 DN ZR T 22 0 BT, A A PR AS [R) B9 s 4
PRSZ YRGS FIAAE UR B 52 WA A 82 52 7 VAR 45 AR i R ik
Frh EZ RS 3 o S SCPR A b B URAS Uk AR
PSR
1 RS
11 w5

T EASL B 5t T STl 3 s PR ) e 52
J s SN TR A IR A L W AR BRI
BROPHBRALT s S AR 2 - BAREL FLZ iR 4
MU B (EDTA) (HOKSGBRHT [ 25 42 WA 1k 27 1]
A BRA W] o

RC-4 R BEICRAL B Sedx A S b B A BR

23w HLCO02 AYH 770 My K ARGl i 743 BR 2%
Fl s FCD-215SEA MEzUVKAR 7 &2 M 20 Al vk Al A
FRZSA] s DW-86L729 MfIRild KA g K AE W BT ik
#; CTHI-250B fH i HR AT S5 Fti #RPL (STIK) I

WA MRS W) s HH-4 BRUBCR IR K ISR W ELER
ZRAE PR ] ;SA402B IR HT R GE(HFH) HA
insent 4\ ] ; UV1800 AN AJ UL 640 T H A
HE3KI5 B A AR LML fE E Sigma 4\ H
S—3000N AU HLEE  HAS H 57,
1.2 XLWH*E
1.2.1 BPATE  sEsG AR s AL, s s
e /Nt PN IE TS EG I  SIEEG AT IR 2R TR R T IB I A
FiMELH R, Y1532 (100 £5) g BIER, K/ANZAIH S em
x4 ecm X3 ecmg
1.22 hReimX VIS EHBRABEYLS R 4 U, A
12 He, XFBRZH Clrfef AL ) AN HEAT A 31 ; VR 45 4b ¥R 2H
SR TF-18 =27 -70 C 5T 17045, 15454
RBL RIS -18 CHTHUH , B F-18 CLH&MAT
K 3 d,
1.2.3  fAURITEE SCEORT R URGE AR 4 °C
IR, 25 C#rK ,25 °C 23 ATV o
1.2.3.1 4 Cfpdr BURRGSEMAREE T (4 1) C
FIVKER PR TR R, LA R B R0 iR BE 3K 4 °C R R TR
2L
1.232 25 CEKMER BB RS S RS TK
B—E25 1) CHERBKGEHRTPEERE, A
B IR IR F 4 C MR A
1.2.33 25 CESME BULTRES SRS T3
BHERT, T (25 1) C, 1% E 85% iy 18 ik 15 46
P, AR B R IR BE IR B 4 C SRR sl
1.2.4  F5HRINE
1.2.41  UR&5ARZE SRS B 0 G Tl
SRR EN R A A Bt AR 1 min i85 — KR
JEAH
1242 fRGBIFRAAFR 2% Unera™ J5ik, it ¢
R VRATAE PR ST I my |, fR R S T K 4R3I T I B3k
TH /K Sy IE ST m, , VHR IR R TR T

TR RA(% ) = (m; —m,)/m; x100 (1)
1243 pH  ZHA/NY Jrige , BUS g PIREST %,

Vol.38,No.19,2017

I 45 mL BLiKEES) JEIE . AR 5 &= e
3 WHBCFIME .
1.2.4.4 TBARS{H 2% Mousakhani' J53: Bt 10 g
PIEEDT 8, I A 50 mL 7.5% (%) =4 2,16 ( % 0.1%
EDTA) , &% 30 min, 4RI 98, B VS 5 mL, 0
A 5 mL 0.02 mol/L 2- &A% B b 22 R 145 W, Bl K i 7
& 40 min, BUR R B =0, mH P A 5 mL &y
5],/ E 53 25 BBV S AE 532 nm FT 600 nm
Ab Bb 8, 2 SRR I F LA A0 H58 TBARS {H -
LIS 100 g PR I Z e SOk R .

TBARS {8 = (A = Ao ) /155 x (1/10) x72.6
x 100 =(2)
1245 JLAEEEREME 2% Lan'" J5ik,
1 g AFEIN 20 mL pK W 19 1.1 mol/L il & £ 119
0.1 mol/ LEEIR#IZZ huk (pH =7.3) , VKIKIBEI3Z 20 s x
3 R,4 CHREZHhEE 5 h, 8000 r/min B.0> 10 min, &
YRR i I R S, T 3R me/ g,
1.2.4.6  FERME  SHUHA O st 1 A B
ARz e, BU50 g REE, In A 3 5B R Ak, Bk K&
il 30 min, il B K ERRE . WA R R
L@t —dg 59 20 s x2 IR, FE 5 min fRUEZLIRY)
JBEEH ,5000 r/min B0 10 min, HU 35 W 9E& 45
&, R i a3 T E .

rrrrr

1.2.4.7  FA3 AL B IHOUL &5 #4 WL 2 Z: BE v g
I AL PR
1.3 HiEAIE

SCHGEE T 3 U 2 I 45 R 10 - S 4E, T E
4522 1] SPSS Statistic 20.0 A4 X5 £ i AT 4L BRI o
fEHZ 2R Jr 2253 7 VB 2R 7 2243 B L o343 B
X B DEAT M7, AIIAH = BRifE 22 (mean = SD) 58
7No A Excel( Office 2013 , Microsoft ) /E & .

2 HBRESMH
21 K&

ANFEIZRES TR E N A R ZR gl ti e an & 1 iR
TRES R P oK & i T A 32 22 fl 38 O A R VK A AR s
mIEf g 2", Leygonie ™ 9% 3¢ B 4k 45 B 4 e 8
3 3k e UK i AR T T I oK A AR BN B iR 22 0 AT R
o), R DS WEIR /N i L1 T, = AP RS IR
JETR 5955 RSS2 A5 5 i B0 R 48 30 38 il 2k ELAF 7
W RS =/rBe . —70.,-27 \—18 C YRG5 I % PRl i
UKh 2B G (=5 ~0 °C) B 43 51 2y 103,190,

10
5k

0

5k s '-._". 27 "C'."-__
10} : 1

AP O EE(C)

-15+

100 200 300 400 500
RIS ) (min)
BT RFRIVRES R T4 R 4h 2k

Fig.1 ~ Frozen curve of pork at different freezing temperatures
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Table 1 Time required for thawing frozen pork
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Table 2 Effects of different freezing and thawing methods on the drip loss values

N

figp 77 2K - 18 CHRE (%)

=27 CHE5 (% ) =70 CHE5(% )

4 CAKIR MR 5.74 £0.23"
25 C /K ff i 6.60 £ 0.56*"
25 CZ SR 6.00 £0.19"

5.08 £0.434% 4.80 £0.35™
5.65 £0.61*" 5.28 +0.68""
5.59 +0.33*" 5.11 £0.21"

E  BUEAR R I (E = bl 22, S R 7 s R TR 8 /N =7 B 3 W 2 5 B 25 (p < 0.05) s AR VR 45 5 sUREAT A

RS PR ZR R (p <0.05) . %5.3&7 .
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Table 3 Multivariate analysis of variance( freezing/thawing)

P2 i W

DS(AR[AAIR) SS(CF-J5 A DF( A th ) MS(¥575) FAH Sig.
ffd = 1.826 2 0.913 4.835 0.021
TRt 5.054 2 2527 13.383 0.000

fite i 2 A = 0.273 4 0.068 0.361 0.833
R 3.398 18 0.189

{E : Sig. <0.01 M 2 E /K- Sig. <0.05 K22, K4 K6 K8 .
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Table 4 Multivariate analysis of variance ( freezing/thawing)

[H725 & . pH

DS (AN[E IR SS(F-J5F11) DF( B H1 ) MS(¥7J5) F1H Sig
T 2 0.001 2 0.000 1.274 0.304
UREE 7 5.185x10~° 2 2593 x107° 0.113 0.894

R R 0.000 4 8.704 x10~° 0.379 0.821
R 0.004 18 0.000

KS OAFEEREETT AT A A TBARS {H 2R
Table 5 Effects of different freezing and thawing methods on the TBARS values

#EFE(me/100 g) - 18 C¥RgE(mg/100 g) -27 CR45E(mg/100 g) -70 C %45 (mg/100 g)
fief 0.100 +0.007
4 CARIR AR 0.107 +0.002*" 0.109 +0.008*" 0.106 =0.006*
25 CHKIETR 0.110 +0.006™" 0.108 +0.007*" 0.112 +0.005"
25 C 50k 0.130 £0.004" 0.135 £0.005™ 0.132 +0.010™
F6 ZREFESTRGE T/ MA T
Table 6 Multivariate analysis of variance( freezing/thawing)
(A4 & : TBARS {H
DS SS DF MS F Sig.
fE T2 0.013 2 0.006 163.941 0.000
Ry 3.050 x 10 ~° 2 1.525 %107 0.392 0.677
f#E T2 TR T 0.000 4 4563 x10°° 1.173 0.328
152 0.003 89 3.890 x 1077
2T ORGSR R 2R TR B (A B 1 5 )
Table 7  Effects of different freezing and thawing methods of protein solubility
fif i = . o IRE A o o
fif A (mg/g) - 18 CV%s (mg/g) -27 CH#R45(mg/g) -70 C%s (mg/g)
e Rf 256.61 +4.25
4 CARIRAE IR 208.86 +2.12“ 230.23 +6.14™ 258.02 +3.07*
25 C K iR 181.67 £4.13™ 188.44 £5.82A" 193.26 +8.63™
25 C =3 ik 204.85 +7.45™ 221.30 +7.99*" 233.44 553"
8 ZHEFEMNTER(GE R/ ME )
Table 8 Multivariate analysis of variance ( freezing/thawing)
PRI g B P R R
DS SS DF MS F Sig.
A 2 11168.409 2 5584.205 149.071 0.000
HreE 4000.372 2 2000.186 53.395 0.000
iy 2 gy X 1243.257 4 310.814 8.297 0.000
PR 749.202 20 37.460

ARXT TR 45 7 2K, i o 7 20 ) g W7 4R Ak 52 i 25 Je i , RIS RE T H 1) Fe® ™ 2 i S JIg s 480 Ak 174 3138 5 17
SR (p <0.01) , o 4 °C IR I i 2R 52 i fe /N ffp vk B T IRURE A i R R R, 2 S B0 S [ 0
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Fig.3  Principal component score plot
for pork flavor with different freezing and thawing methods
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Fig.6 SEM diagram of the pork
with different thawing methods (200 x )
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