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Effect of Beating Time on the Quality of Beef Gel

SUN Lu"?, ZOU Jinhao*, HUANG Qun', YANG Huaigu’, TANG Daobang>", WANG Xuping®

(1.College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2.Sericultural & Sericultural and Agri-Food Research Institute Guangdong Academy of Agricultural Sciences , Key
Laboratory of Functional Foods, Ministry of Agriculture, Guangdong Key Laboratory of Agricultural Products Processing,
Guangzhou 510610, China)

Abstract: In order to explore the effect of hammering time on the quality of beef gel, beef gel prepared by beating process
was used as control group, the color difference, myofibrillar protein oxidation degree, cooking loss rate, fat exudation rate
and texture characteristics of beef gel with different beating time were determined, and the mechanism of the impact of beat
time on beef gel quality was studied through observing the changes of meat size, protein two level structure and
microstructure of beef gel. The results showed that with the extension of beating time, the L' value and W value first
decreased and then increased, and the a* value and b value increased first and then decreased. The oxidation degree of
myofibrillar protein increased, total thiol decreased, the carbonyl value and bromphenol blue binding capacity increased,
cooking loss rate decreased and then increased with fat exudation, and the hardness and chewiness of gel texture increased
gradually. Resilience, cohesion and resilience increased first and then decreased. 30 min was the cut-off point, and the gel
quality of 30 min was on the rise, which was more than 30 min. The increasing of gel quality was due to the decreasing of
meat particle size and the increasing of protein two level structure beta fold. The degradation of gel quality after 30 min was
due to the deepening of protein oxidation and the change of gel microstructure. The results showed that the hammering
process could improve the quality of minced meat, but excessive hammering could cause the quality deterioration of minced
meat.
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Table 1 Effect of beating time on color difference of minced beef
EHTH ] (min) L a b w
CK 38.94+0.76° 16.8+0.44¢ 13.51+0.59° 35.25+0.67°
15 26.04+1.17¢ 16.81+2.10° 14.74+1.80¢ 22.73£1.17¢
20 25.70+1.46° 20.79+1.52° 17.73+1.59° 20.84+1.53"
25 25.02+2.13°¢ 22.63+3.05° 20.03+£2.05* 19.16+2.218
30 27.22+0.44 16.89+0.63° 15.99+0.42° 23.59+0.51¢
35 30.24+1.23°¢ 16.95+1.45° 15.46+1.15¢ 26.56+1.21°
40 31.73+1.58° 14.98+1.29¢ 12.88+1.33f 28.93+1.33°

H: FIF AR SR R R 25 57 .35 (P<0.05) s #2~3K3 ],
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Fig.l Effects of beating time on carbonyl and total sulthydryl
content of myofibrillar protein
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Fig.2 Effect of beating time on binding capacity of myofibrillar
protein with bromophenol blue
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Fig.3 Effect of beating time on gel cooking loss rate
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Fig.4 Effect of beating time on gel fat exudation rate
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Table 2  Effect of beating time on gel texture

ST 1] (min) Wi (g) HhpE PR MR (g) [EF=RdS
CK 3833.21270.57¢ 0.80+0.02° 0.57+0.02° 1731.20£66.80° 0.1940.02¢
15 6329.77+£179.88° 0.82+0.02° 0.61+0.02° 3215.94+142.32¢ 0.21+0.02°
20 6671.13+157.80° 0.82+0.02° 0.670.01° 3696.06+152.48° 0.24%0.01°
25 6773.50+217.96* 0.85+0.03* 0.69+0.03™ 3950.28+287.06° 0.25+0.02°
30 8607.51192.87" 0.88+0.01° 0.71=0.01° 5065.31:6246.11° 0.28+0.01°
35 8507.64+146.72° 0.85+0.03° 0.66+0.01° 4780.03+234.39® 0.25+0.01°
40 8542.234226.85% 0.86:£0.02° 0.65+0.02° 4888.23+178.39° 0.22+0.01%
W2 Hh %2, SCUAIHET T 2T il P S A N 775 6 .
e, SRR PR 5 ] ~ Ismin
24 RIRFA <4 < 3mn
WS O 2 A i TR A 432 PO VA, S ] P 4 3 - )min
FTHSF TR 58 e 5 S ) S 5, 0 2 S e TR AT T2 Kol
R TR A . BRI TI PR AE K, B0 =] ,
OBEE | MELRPE SR TR RS, P | Py Ve | 1015 o] 2

PER e L FHE TR, HiRFT T 2RSS asaeE
ISR | [ PRI T T I R A . S UEEA RS T T
AT BRSSO T TR T2, HAE 30 min
PUEEFTH (), BRI R BRAT, 55 Zhang 25817 & 31
AR EA LR T WU LT 4 SRR RS, SR,
HEFTHS A L 30 min &Y YR E S B142 M il 3
(P<0.05) T F¥. $EST 30 min FYEERSAE 3 5 0EIE S
Hh, BPE L PR PE S el A M v, B S A B B A A
K. 5685 RETRELSINGE . BERzsEindk
STREFSE P IZE R AT, SR T TR EE A A . BEIRRY
IR TR BT S T BEE SR T 1 25 1k Xia 5! S 7EXH#
PIBERS R FE P R EAS D T 3 —4hi8.
2.5 FIBERNE

PR JBE (AR AR AR AL AT A IS B PR JBE PR Ay e A 1)
fH#2 3 /9 D, A1, A\ 20 min JT44, $EFT T 2 A BERY
PR BB R 4. 38 (P<0.05 ) /NFFT 2R REZH, HAEFT B TA]
R, TR BRI AR N, RN, SFTI T 2 BEAR L, BR
HEFT 15 min b, BT T 2L RBER D). Dy Do ZUH
B (P<0.05) U8/ Bl S5 I T FT 2 %F B 4H FASTH]
FEFTESF ] PRI BE PR AU R/ N A A . Horp TR X R
ZHFN 15, 20, 25 min ZHER WS HXUWES AR, Bi—- 32
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of minced meat

SRR ST, FR W] P BE T U — il 3R Y TR B AR,
XS R FEIEAERO X5 IR BEIFFT A A B A Bt in T Rsk
[EJHES, PR BE S HPRAR BT AL /N | R 53 A YE T A
AEEERIE . LA g5 RUGIATEF TR TRl R, X R BE
PRI R AR AT IS, PR BEAIOR. 25 B A iR Ar 5], 3C%) R B8
BRI AT B0, A DR R BE SRR i 11 Ry
—ES
2.6 RISHIEDH

PGS R SR B ARk v LAFs s AR i
R oA R AR ARAERY ) SR AL FE 400~3600 cm ™ S
BN 7 B G, T AT H 4 TR TR) X 2 RUBE Y 2
FE 2R ESFIIRE I . B 6 JEAS[RIFRF TR ] 4 P g8
TE 400~3600 cm™ 715 [l N By P 2 S, AN R S2E6G2H
7 1665 cm™' I PSS Gis Ao AL T 7 n i
A5 PR3N, 65 IR C=0 1 C-N 1 4E R 35 . Ca-C-
N I iRzl . N-H 0918 N3 iR, X ee2s b pens
PR R R a R s B2,

FrIE 7 B0, AHEE CK, JEFT N T4 A BE Y o128t

3 IR E] A BEARI AR AR

Table 3 Change of minced meat particle size at different beating time

FEFTIA] (min) D,o(pm) Dy,(pm) Dy (pm) D,,(pm)
CK 6.18+0.04° 16.15+0.11° 53.49+0.14° 23.91+0.14°
15 7.20+0.14* 20.59+0.14 90.94+0.33" 36.2240.24°
20 5.79+0.10° 15.3040.14° 46.47+0.12° 22.26+0.13°
25 5.32+0.08¢ 13.97+0.09¢ 38.88+0.13¢ 20.19+0.10¢
30 5.13+0.10% 13.150.10° 32.97+0.25¢ 17.49+0.24°
35 4.96+0.09¢ 12.55+0.10° 29.21+0.13f 15.71£0.12f
40 4.7140.13¢ 11.47+0.088 25.34+0.14¢ 13.64+0.11¢
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Fig.6 Raman spectra of minced beef in different beating time
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Fig.8 Effect of beating time on the microstructure of gelatin
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