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300N 1k 5 B8 A 2 AL, LI 77 il 2 MLARA PR
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o RBL T N T 18 CELs 24 h, 5 T 4 Cf
% 24 h
1.3.3 RWHEAKMENNE =% Han SFEUHE
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Fig.1 Changes in the surface hydrophobicity

of freeze—thaw mutton batters treated with tea polyphenols
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Fig.2 Changes in the protein solubility of freeze—thaw
mutton batters treated with tea polyphenols
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Table 1 Changes in the emulsifying stability of freeze—thaw mutton batters treated with tea polyphenols

Eik oS kR K CG TP1 TP2 TP3

BT RAERT 5 %% 0 6.70 £ 0.33™ 6.48 +0.15™ 9.37 £ 0.44% 9.63 £ 0.42%
1 7.68 £ 0.55" 6.40 £ 0.12" 8.72 £ 0.19% 8.92 + 0.30*

3 12.41 £0.21™ 9.93 £0.47" 15.04 £ 0.09% 20.00 + 0.46™

5 8.87 £ 0.05% 6.33 £0.16™ 10.51 +£0.34% 14.37 £ 0.55™

7 8.48 £ 0.57™ 6.31 £0.25" 10.62 + 0.50% 15.58 £ 0.37™

9 8.25 +0.29% 6.02+£0.31™ 10.73 £ 0.56® 15.85 £ 0.12™

KGR KT D F% 0 6.27 £0.34" 5.64 £0.43" 8.36 £ 0.81™ 9.10 £ 0.40™
1 7.25 £0.47% 593 +0.17* 8.58 + 0.44™ 8.34 £ 0.26™

3 11.68 +0.21™ 9.32 £ 0.45% 14.09 + 0.05* 19.32 + 0.44™

5 8.25 £ 0.08™ 5.82 +0.10% 9.95 +0.47% 12.76 + 0.48™

7 7.97 £ 0.53% 5.96 £ 0.21" 10.00 + 0.44® 14.53 £ 0.37™

9 7.77 £ 0.28"~ 5.70 £ 0.31" 10.05 £0.51® 14.82 £ 0.12™

R Wik E 4 F 1% 0 6.07 £ 0.22" 5.78 £ 0.34™ 6.25 £ 0.47* 5.54 £ 0.14*
1 5.59+0.71* 6.60 +0.26™ 6.64 +0.33* 6.52 £0.35"

3 6.06 £0.11" 6.34 £ 0.12"% 6.36 £ 0.18™ 6.50 £ 0.03"™

5 5.47 £0.22" 6.00 £ 0.02%" 541 £0.17" 6.32 £0.10™

7 5.58 £0.47" 6.05 = 0.124% 5.45+0.18* 6.74 £ 0.32%

9 5.68 +0.32" 6.10 = 0.20%% 6.17 £0.18* 6.52 £ 0.26™

1 :CG TP1 P2 TP3-43 AL 3 45 L B A3 4 0.00%,0.01% ,0.10%,0.30% , F 7, K5 kAN 5] 26 7% M 1) 5 i R B0 AN 8] 245 22 i ke i
B 22 5 W35 (P<0.05) 3 /NG - R: R[] 46 7% A1 [ 2% 22 93 e B2 AR [ 5 @l U BSORE 5 A9 22 53 2 3% (P<0.05) , R I,
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RIS, KSR RRRAL PR UK R R IR T LT dE A
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JEBE T s R v, 8 M vl 114 448 TR 43 ) K 43 2
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Fig.3 Changes in the cooking loss of freeze—thaw

mutton batters treated with tea polyphenols
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[l A, UEBATESN 1 T S BOLAR Y UL R e X
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W W B R A — R RE D7, R M R e
WEIEAS Ji5 , LIl FLOR AR 9 [ AR S 3 R ) T B
fE A B WA A K e 3R 2 A4S S A BE SRS 1Y
B2 T 3 YRR RT3 3 B KA, 23 510 11 109.69,
10 618.35,10 063.29 #i1 6 026.25 g, iX L {/F J2 A
TEZ IRV VR UR IS, FE L DA 20 2R 240 Jif B DR AL
Pt 3 10 32 BB, AR R) A AR B AN AT 3 R B
RTHE A TSR RN, T B K A 2% 5 AR
BEE1S61 35k K5 2 i 7% 2 40 K 0 4 A B 5 T SR | oY
SME WEL U 8 R 1] A2 MR AR (P<0.05) , 1t W I A R
TR B 1G5 PR 8 R J 235 R o R IR, G T v
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B S N2 W IR 2 TR JBE 5 e 1) oA R, LSRR
i Bifi 25 2% 22 T Tk 0 384 22 i ) (P<0.05) , A F
TR, EFEN EGCG B &Il & A 35 2 0

B e BAE AR H KAk, 1 T BETE B Y
SCHRRNE, A R LS5 R BT BAS , BT AR 22
T AR B 45 R A — 2L

R2 FEEHNBERMFENEERREHFENETL

Table 2 Changes in the texture properties of freeze—thaw mutton batters gel treated with tea polyphenols

Ei- o R A CG TP1 TP2 TP3
B E e 0 10 608.04 + 518.54™ 9375.32 + 121.02% 8 507.81 + 496.25™ 5551.66 + 383.60*
1 10 357.29 + 957.30%¢ 9 160.55 + 324.84% 9 155.21 +253.74% 5842.65 + 302.10*
3 11 109.69 + 267.40™ 10618.35 + 54.13“ 10 063.29 + 67.57* 6 026.25 + 95.95M
5 9337.44 + 167.32% 9 784.76 + 291.76% 8 412.92 + 358.35% 4590.79 + 143.41"
7 10 516.25 + 263.52M 9820.79 + 191.80%* 8 533.88 + 193.97% 3513.73 + 157.36™
9 972212 +75.11% 9299.54 + 428.30“" 8290.09 + 364.57™ 3637.52 + 117.60*
2% 0 0.89 +0.01* 0.90 + 0.02% 0.88 + 0.00™ 0.83 +0.01M
1 0.90 + 0.01% 0.90 + 0.03% 0.89 + 0.00% 0.83 + 0.00M
3 0.92 +0.01% 0.91 +0.01% 0.89 +0.01% 0.75 + 0.02*
5 0.90 + 0.02%= 0.91 + 0.02™ 0.87 +0.05™ 0.71 +0.01"
7 0.91 + 0.02%= 0.91 + 0.00™ 0.87 +£0.01™ 0.70 + 0.03"
9 0.92 +0.01% 0.91 +0.02% 0.86 +0.01% 0.65 +0.01*
MR 0 0.69 +0.01% 0.73 + 0.00™ 0.68 +0.03% 0.61 + 0.00M
1 0.70 + 0.00 0.72 + 0.00™ 0.68 + 0.00% 0.60 + 0.00™
3 0.69 + 0.00% 0.72 + 0.00™ 0.65 + 0.00™ 0.56 + 0.01Ac
5 0.67 +0.015% 0.70 + 0.00% 0.64 + 0.00% 0.51 + 0.03*
7 0.66 + 0.00« 0.69 = 0.00™ 0.64 + 0.02% 0.48 + 0.00*
9 0.70 + 0.00% 0.70 + 0.00% 0.63 + 0.00% 0.46 + 0.00*
i 0 6 958.15 + 42.03™ 6 225.65 + 54.88% 4914.27 + 351.05"%~ 3090.02 + 192.16*
1 6 977.87 +455.21™ 5929.07 + 190.35% 5158.12 +382.81% 2 822.79 + 18.19M
3 6 240.97 + 676.08“ 5 746.30 + 22.08%= 5164.81 = 110.80* 2269.00 + 114.38*
5 6 140.44 + 197.18% 6 030.01 + 193.83%" 4529.69 + 81.73% 1562.00 + 65.53"
7 5820.34 + 190.08* 5 843.48 +266.69% 4 872.54 +222.298x 1631.54 +101.57"
9 6 093.82 + 147.47% 5855.64 + 197.45% 4332.49 + 37.24% 1 089.77 + 56.10™
w2k 0 0.29 = 0.00™ 0.33 + 0.00% 0.24 +0.01% 0.21 + 0.00M
1 0.32 +0.01% 0.34 +0.01™ 0.28 + 0.00% 0.22 + 0.00M
3 0.29 + 0.00% 0.33 + 0.00™ 0.25 + 0.00%> 0.19 + 0.00*
5 0.28 £ 0.01%" 0.30 + 0.00™ 0.26 £ 0.01% 0.15+0.01"
7 0.27 + 0.00% 0.31 + 0.00™ 0.24 + 0.01% 0.14 £ 0.01™
9 0.29 +0.01% 0.31 =0.01™ 0.25 + 0.00%" 0.13 = 0.00*
2.6 FHEHEE A ERKEERNZIE W50 B R % (P<0.05) 5 8 i 5 2 F 55 A JBE i

AL JBE 114 56 A5G T 32 36 Ao 0 T 3 R D I S )
FURFIR UL T IR BESE I HEPTRE IR 1 i 6E 1 . B
4 AT AR R R 3 Uk, TP3 2 A B e o 3 {1 34 2
He/ME , M 5 826.29 o/mm, 25 Z B (A £ B3R
AY JEE 58 Jc 1) 25 40, LI 35 S o ) 3 K, 2 TR B 1Y

JRA B bR AR — 5 T P 35 56 R AR 15
WY A JBE i Jo BB, BTSSRI S R 2 W AL
TE A RIS W o ] R 2K 3 1 5 P 0 SR A AR
Tm s, B AT D SRR 23 5 AN [ B4 R A AR
] % R I 45 5, S BOE S ) SIS N, AT



196 hoE

i oF i

2022 455 3 #

Bl A2 T 34 5 04 45 JE 45 A8 1) JF B T ok 2
REWIMA & &AL AR RN, Fi 5%
Il EZS G AR S50 32 2408, S 80 B &
EMBER R E TR, JIEARRE, HEAR
| AR SN R R AT R TR Y 22 ) o
e, BELAS: (R BE T LA T 1) R S I 28 25 4 1571 55
A, T FIE S 2 W i OH - B 8 i & iR, IF
Yk 55 M A -SH 5-NH, Sz i A B8 R -8 B
BV ER-E 5N E Y, i 550 AR AR
EWRESY LR ERRE, X R R
T E KA A7 B AR & A7 B A —SH 1 ™ = 40 1 7 i
— 5 B IE , DT 3 U 22 M I BEBE T, ik s 5 B
R A5 VOTRIE 5 T B PR LD 4 A R 1T O G T i
B TR WS A R 3G Jon i AR 22 1 45 R — 3,
2.7 ZF B ARRLFE BB R RN S R &0
SR FH 471 1 rL B A 0 1) SIOWRR A, AT
U 14 1R 0 B 2 ] LK B T v g I TR ) R AR
KN K R 1 5 SR AR 1) o A RS DL RSO e
7 R, AR GO 4548 #4773 A, 258 T A e
HE KL, H2Za0pR g R R 7E Rk 3 I
HF 5 PR JBE 1) B IS R R B 2, DRl S 5T 3 IR
Filh 58 ¢ 1 GO SOk i BB o i BT S ml
0.01% TP B %S Jinfef 2 P B8 B8 e SwOUL B 25 43 A1 34
S)EH AN (B SB), W2 d F A4S 2 B L B

6000 |
5000 L&

B CC
E TPl
17000 - 12
™3
16000
- 15000 -
E 14000f %
s 5 13000 158 £
= = 12000 Ko =
& 2 11000 |-k S
5 £ 10000 =
— 9000 =
& 80001} £
7000 | =
5

V5 il R

Number of freeze—thaw
4 FEMABRMFENREREENTN
Fig4 Changes in the gel strength of freeze—thaw
mutton batters gel treated with tea polyphenols

e A S VIS B U’ I FIRE S W S T R
BN, R 2 B MO 58 I A 45 A A2
FERLRE , MY AE BT RANA— 1AL (5D
fi Sk R ) FLARAE R N BUR 7 1 R AR, Ui W i
R 22 W B US INE TA) JBE R P 45 4 32 B R I i
IKAREARHT U R A D S B R
SN ORAF BRE I B B EAH EAE T, [ i
Jo 14 55 JE T R 4 4 A T B SO TR 2 Y
SEAL T WIBRE Y B 2 S A RN, IR T
FTE 1, (5 T 1 PR B 5 Jke I 265 T IR 2

T A-D 4353 . CG TPLTP2 TP3,
BES5 FZEMAEFMFARERBNEHNEL

Fig.5 Changes in the microstructure of freeze—thaw mutton batters gel treated with tea polyphenols

3 Hig

WrFE R, EERZEHEINA S BEUGE
P BE 14 L AL S BE i PR fE . 5 BRZE AR B S
0.01% ] 235 - N BE I FLAL AR E 1k AR AK P L JSH
PERE S PR , T 4 2K 2 W RS N 22 TR A
PR JBE R LA S BE IR, 22 U R O = 1A JBE 114 Jo

A TATET A JE AR R R 3 U, S I BE R FLAE
L BEREAE e fe 22 , A A 1l il s i S g R TR
P ARSI e BE R G, T 2% LR £ R
Rl 3 UCHY PR B AR, B DR P AR BRI B, B
2,3 Rl VR 2 — I B A, B 5L IA 5 2 3k
— W5,



228 H3M

7 % By xF ik Bk P BE SLAK RO IS AR PR 6 R 197

(1]

& £ x #

PROMLUCK S S B, PANTIPA J. Textural and sen-
sory quality of poultry meat batter containing malva
nut gum, salt and phosphate[J]. LWT-Food Science
and Technology, 2007, 40(3). 498-505.

LR, E90, BHEIF, S I HGE g A L
21 Y55 BB P RS R )] B AR, 2011, 32
(5): 50-54.

KONG B H, WANG Y, XIA X F, et al. Influence
of heating temperature on gel properties of porcine
myofibrillar protein[J]. Food Science, 2011, 32(5):
50-54.

XIA X F, KONG B, XIONG Y L,

creased gelling and emulsifying properties of myofib-

et al. De-

rillar protein from repeatedly frozen—thawed porcine
longissimus muscle are due to protein denaturation
and susceptibility to aggregation[J]. Meat Science,
2010, 85(3): 481-486.

KIM G D, JUNG E Y, LIM H J, et al. Influence
of meat exudates on the quality characteristics of
fresh and freeze—thawed pork[J]. Meat Science, 2013,
95(2): 323-329.

KARRE L, LOPEZ K, GETTY K J K. Natural an-
tioxidants in meat and poultry products[]J]. Meat Sci-
ence, 2013, 94(2). 220-227.

BABBAR N, AGGARWAL P, OBEROI H S. Influ-
ence of green tea polyphenols on the colloidal sta-
bility and gelation of WPC[J]. Food Hydrocolloids,
2011, 25(5): 1077-1084.

HASNI I, BOURASSA P, HAMDANI S, et al. In-
teraction of milk a— and B-caseins with tea polyphe-
nols[J]. Food Chemistry, 2011, 126(2): 630-639.
JONGBERG S, TERKELSEN L D S, MIKLOS R,
et al. Green tea extract impairs meat emulsion prop-
erties by disturbing protein disulfide cross—linking|J].
Meat Science, 2015, 100: 2-9.

SREAE, TR, PASC, S AR M TR £ IO X
KA R BEVe B B R )], R AL, 2018,
39(7): 256-262.

HAN L N, SHEN H, TIAN J W, et al, Effects of
flavonoids extracted from lycium barbarum leaves on
the quality of minced mutton mixture during cold

storage[J]. Food Science, 2018, 39(7): 256-262.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

WAL A VR BN SE P BT Y S W AT SE[D]. B AT
H A R, 2000,

QI J. Effect of repeated freeze—thaw cycles on goat
quality[D]. Nanjing: Nanjing Agricultural University,
2009.

HAN Z Y, ZHANG J L, ZHENG J Y, et al. The
study of protein conformation and hydration charac-
teristics of meat batters at various phase transition
temperatures combined with low—field nuclear mag-
netic resonance and fourier transform infrared spec-
troscopylJ]. Food Chemistry, 2019, 280: 263-269.
Jal &y . g i 5 RN U T A R R E A A B L
R PERYSZ D). B . #hiEE R, 2017.

ZHOU F. Effect of lipid types and fatty acid satura-
tion degree on the pork meat proteins emulsifying
properties|D]. Jinzhou: Bohai University, 2017.

XU D, WANG Y, JIAO N, et al. The coordination
of dietary valine and isoleucine on water holding
capacity, pH value and protein solubility of fresh
meat in finishing pigs[J]. Meat Science, 2020, 163:
108074.1-108074.9.

COFRADES S, SERRANO A, AYO J, et al. Char-
acteristics of meat batters with
preheated defatted walnut[J]. Food Chemistry, 2008,
107(4): 1506-1514.

ZHANG M, NIU H, CHEN Q, et al. Influence of

ultrasound —assisted immersion freezing on the freez-

added native and

ing rate and quality of porcine longissimus muscles
[J]. Meat Science, 2018, 136: 1-8.

s, TRAEAC, BefhE, AF. s BECO, X A BE
IR JBCRE PR B B2 W (D] A% AR 4 i, 2010, 24 (6):
1226-1231.

QU Y L, ZHANG D Q, RAO W L, et al. Influ-
ence of dense phase CO, on gel properties of
minced mutton [J]. Journal of Nuclear Agricultural
Sciences, 2010, 24(6): 1226-1231.

TR B e X PR R B R P 1 52 e BF 52 (D).
JUHE ARREHEET R, 2013,

WANG S Y. Study on the effects of microwave on
gel properties of chicken breast mince meat [D].
Guangzhou: South China University of Technology,
2013.

[18] SALVADOR P, TOLDRA M, SAGUER E, et al

Microstructure —function relationships of heat—induced

gels of porcine haemoglobin[J]. Food Hydrocolloids,



198 hoE N % R 2022 445 3 4]
2009, 23(7): 1654-1659. meat batters during heat —induced processing [D].

[19] MOHAN M, RAMACHANDRAN D, SANKAR T V, Jinzhou: Bohai University, 2017.
et al. Functional properties of Rohu (Labeo rohita) [27] SRRE. MERREF X JL 2 3R - U £F 4 4 1 B A Ay 4
proteins during iced storage[J]. Food Research Inter- i 4E ) S FLAL B RE M B 2 R (D). BB . iR,
national, 2006, 39(8): 847-854. 2019.

[20] OZDAL T, CAPANOGLU E, ALTAY F. A review ZHANG F X. Effect of flaxseed gum on inhibition
on protein —phenolic interactions and associated of catechin myofibrillar protein interaction and emul-
changes[J]. Food Research International, 2013, 51 sification gel properties[D]. Jinzhou: Bohai Universi-
(2): 954-970. ty, 2019.

[21] B3, ToLMg, BRFB =, . 2N A (28] M. VR T AR vp £ N A 1 g Al R OH X AL
Vo8 TR ME R SZ ). A 5 Al Lk, 2016, P SR WA B BIESE (D] UM . #PTLR S, 2015.
42(5): 146-151. JIANG Q Q. Studies on the oxidation of lipid and
LIANG H, YU L M, CHEN X L, et al. Effect of protein as well as muscle quality changes of trichiu
garcinia mangostana polyphenols on protein degener- rus  haumela during freezing and thawing|[D |.
ation induced by chicken oxidation fat[J]. Food and Hangzhou: Zhejiang University, 2015.

Fermentation Industries, 2016, 42(5). 146-151. [29] Z=Hud, MRitAd, arleit, 45 S RO EEN

[22] SE)UAk, MRifh, SEME, A5 2% 2 1 Ab 3O e Bk R xR Ay L JET 2 1 LA P AR R T B R R )], R

I ek A v DU Dt 2T 4 5 1 D) RE Ak BT R R )], B FEEONTL, 2018(3): 7-9, 12.
Bh2=, 2018, 39(23): 250-256. LI'Y Q, CHEN H S, YU L H, et al. Influence of
DOU C L, LIN J, DONG W, et al. Effect of tea oxidized soy protein isolate on emulsifying and gel
polyphenol on functional properties of loach myofib- properties of common carp (cyprinus carpio) my-
rillar protein  during superchilled storage[J]. Food ofibrillar protein[J]. Farm Products Processing, 2018
Science, 2018, 39(23): 250-256. (3): 79, 12.

[23] Ak, SR, BEA, % 85N 4R A [30] NIE X H, GONG Y D, WANG N N, et al
HAEFBLAI B HxF 8 A R 0 5 i g o R ()). B Preparation and characterization of edible myofibrillar
m Bk 2020, 41(11): 239-246. protein—based film incorporated with grape seed pro-
PENG L, MA L, DAI H J, et al. Research cyanidins and green tea polyphenol[J]. LWT Food
progress on the interaction mechanism between Science and Technology, 2015, 64(2): 1042-1046.
polyphenols and myofibrillar protein and its effects [31] sKEE=E, REHR, BT 2008 N IR L 4k &
on protein properties [J]. Food Science, 2020, 41 AL R BE I R PE R )] &SRR, 2016, 37
(11): 239-246. (21): 43-47.

[M]mﬁ,*m Tk, AL R 2 XN A i A e ) ZHANG H Y, WU J J, GUO X Y. Effect of

Al PR BT A R MR (] T R ol R 2 2R AR (B AR B polyphenols on the oxidation and gel properties of
2015, 36(6): 16-20. pork myofibrillar protein[J]. Food Science, 2016, 37
HU S, LI H, WANG B, et al. The effect of tea (21). 43-47.
polyphenols on the functional properties of wheat [32] OU S, WANG Y, TANG S, et al. Role of ferulic
gluten[]J]. Journal of Henan University of Technology acid in preparing edible films from soy protein iso-
(Natural Science Edition), 2015, 36(6): 16-20. late[J]. Journal of Food Engineering, 2005, 70(2):

[25] TESK . LA R 5 08 W7 5T ) 3L 46 LAY BF 58 [D]. 205-210.

Mat: B atRk RS, 2010. [33] MMk, WIAVEY, BE/NTE AR i O SR R
WANG Z G. Study on emulsification mechanisms of 5% e 1 WF 98 0 R[], A BLA 2= i, 2013, 44
muscle proteins and fat during shearing[D]. Nanjing: (9): 118-124, 117.

Nanjing Agricultural University, 2010. YAO J, HU X S, LIAO X J, et al. Research

[26] K52 Je. PABE RS S BE RO i B oK & R AE A £k progress in effect of high hydrostatic pressure on

BB FE[D]. HiH . Bl RS, 2017
ZHAN ] L. Study on hydration characteristics of

texture of fruit and vegetable products[J]. Transac-

tions of the Chinese Society for Agricultural Ma-



5502 % 453 X 5wy sk Rk A BE SUAL B R IR A M 6 % e 199

chinery, 2013, 44(9). 118-124, 117. (4): 597-605.

[34] MARINO R, ALBENZIO M, DELLA MALVA D A, [39] CAO Y G, XIONG Y L. Chlorogenic acid-mediated
et al. Proteolytic pattern of myofibrillar protein and gel formation of oxidatively stressed myofibrillar pro-
meat tenderness as affected by breed and aging time tein[J]. Food Chemistry, 2015, 180 235-243.

[J]. Meat Science, 2013, 95(2): 281-287. [40] B, xIFF, skibeld, 5. fALSM T RE TR

[35] #RMESF. T b By 2 A A A 1A fE R AG AN o e - S 1R VSR AT | A=
[D]. BT . #IVLKR, 2006. Tk B, 2016, 37(23): 61-66.

XU Y D. Detection of beef freshness based on tex- JIA'N, LIU D, ZHANG X X, et al. Effect of gal-
ture and dynamic characteristics[D]. Hangzhou: Zhe- lic acid on constructure and gel properties of pork
jiang University, 2006. myofibrillar protein under oxidation conditions [J].

[36] TG4, A E2EM]. dbat. dPEROL R 2E R, Science and Technology of Food Industry, 2016, 37
2008. (23): 61-66.

QIAO J Q. Food Chemistry[M]. Beijing: China Agri- [41] FEI. Jin L 5k B L AR 00 X 1A BE 2L Ak B i R 1 1
cultural University Press, 2008. D). HEK. PIRI KA, 2017.

[37] 5. EGCG &M sl 1 X LI £F 4k 2 11 7L A B P WANG Y N. Effect of processing condition and
P2 AL FE[D]. Mg . PP R, emulsifier on emulsifying and gelling properties of
2017. meat batter[D]. Chong Qing: Southwest University,
LEI N. Influence of thiol modified by EGCG on the 2017.
quality of emulsion gel of myofibril protein[D]. Yang [42] BiRSCps. LB £ 4 8 B IR 5 i IR 2R T 4
ling: Northwest A&F University, 2017. [D]. EJK. Pipg R, 2010.

[38] ZHANG Z, YANG Y, TANG X, et al. Effects of CHEN L D. Study effect on chemical interactions of
ionic strength on chemical forces and functional myofibrillar protein gels [D]. Chongging: Southwest
properties of heat—induced myofibrillar protein gel[J]. University, 2010.

Food Science and Technology Research, 2015, 21

Effects of Tea Polyphenols on Emulsifying and Gelling Properties
of Freeze-Thaw Mutton Batters

Li Limin, Zhang Baojun, Gao Aiwu’, Yue Ling, Zhang Hao
(College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018

Abstract  The effects of tea polyphenols on emulsifying and gelling properties of freeze—thaw mutton batters were inves-
tigated in this paper. All samples were treated with 0, 1, 3, 5, 7 and 9 freeze—thaw cycles. The TP were added into
the mutton batters with different concentration, the surface hydrophobicity, protein solubility, emulsifying stability, water
retention, texture characteristics, gel strength and microstructure were determined. The results show that an appropriate of
tea polyphenols (0.01%) significantly improve the emulsifying stability, water retention and texture characteristics of the
mutton batters (P<0.05). Scanning electron microscopy (SEM) showed that the structure of mutton batters gel was tight
and fine. However, excessive addition of tea polyphenols that could damage the emulsifying and gelling properties of
mutton batters, leading to the surface hydrophobicity, emulsifying stability and gel strength of mutton batters significantly
decreased (P<0.05), cooking loss significantly increased (P<0.05), Repeated freeze—thaw has a destructive effect on the
emulsifying and gelling properties of mutton batters, and the quality of mutton batters is the worst in three times of
freeze—thaw, Among CG, TP1, TP2 and TP3 increased by 7.27%, 3.53%, 2.95% and 4.09%, respectively. 3 times of
freeze—thaw was probably acritical point and should be avoided in meat production.

Keywords tea polyphenols; freeze—thaw mutton batters; emulsifying property; gelling property



