R E BT Modern Food Science and Technology 2015, Vol.31, No.10

aEIS(‘Ii'%H’]Fﬂi"“" EHRIFS
AR HE R =2

BE EH, Rk, GEE, TR, =B, BEY
(1. FBRUKFALAEE T2%%, LAFS 266109)
Q. HFRRLKFERASR LA TAEAARL TS, THRET 210095)

TE: AR T LA R B G AT A 2 G A SRR e Bt ERE A R B G B 4 A IR 2R G ik S
JREQ M E . 3h &S R AR A B AP AT R R AT A AL LA, S5 R A, it A BB e ) A ) 3k
FO RAEF IR RIFARE., B E Ak 25%0, SRR EARE KRR RK, RAMAN»F] A 5250, 93.02 gxem; “#tIiagfik A &
G’ B 5 (P<0.05), HAFHEA EHMA tand BB (P<0.05 ); #RIZAY MR (Tmax) A Lk (AH) 2 425 (P<0.05), | 4iFng A
3.5%FH+, Tmax,. Tmax,. Tmaxz#= AH 3 25 K, 4514 54.02°C. 65.02°C. 76.52 °C. 0.6940/g; #EIRMNE) Zudfs W L8454 Fn '
B A, BORREES. B, ARG EG T AR RE AN B R G N SRR iR . b A B A B,

_\
r‘v
)
—\
|n)~|
i

4

LM
KA AREES, BEALIEES;, AEFERIK
N EES:1673-9078(2015)10-97-102 DOI; 10.13982/j.mfst.1673-9078.2015.10.017

Effects of Peanut Protein Concentrate on Heat-induced Gel Properties of

Chicken Breast Muscle Salt-soluble Proteins
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Abstract: The effects of alcohol-leached peanut protein concentrate on heat-induced gel properties of chicken breast muscle salt-soluble
proteins were examined. With the addition of alcohol-leached peanut protein concentrate, the texture properties, dynamic rheological properties,
and thermal properties of the heat-induced gel of chicken breast muscle salt-soluble proteins were determined, and its microstructure was
observed by scanning electron microscopy (SEM). The results showed that after adding alcohol-leached peanut protein concentrate, the
heat-induced gel properties of chicken breast muscle.salt-soluble proteins were improved. When the amount of alcohol-leached peanut protein
concentrate was 2.5%, the maximum.gel hardness and strength were reached, and they were 52.5 g and 93.02 g ><cm, respectively. The storage
modulus G’ was‘increased significantly (R < 0.05), and loss tangent value (tand) was decreased significantly (P < 0.05). Transition temperatures
(Tmax) and enthalpy of denaturation (AH) of heat-induced gel were increased significantly (P < 0.05). With the addition of 3.5%
alcohol-leached ‘peanut protein concentrate, three transition temperatures (Tmax;, Tmax,, and Tmaxz) and AH of heat-induced gel were
maximally-increased, and the maximum values were 54.02 “C, 65.02 ‘C, 76.52 °C, and 0.694 J/g, respectively. Three-dimensional network
microstructure of heat-induced gel with the addition of alcohol-leached peanut protein concentrate was even more compact and orderly, and the
crosslinking degree between proteins became higher. Therefore, alcohol-leached peanut protein concentrate can effectively improve hardness,
strength, elasticity, thermal stability, microstructure and other heat-induced gel properties of chicken breast muscle salt-soluble proteins.
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Fig.1 Effects of alcohol-leached peanut protein concentrate on the
WHC of the heat-induced gel of chicken breast muscle salt-soluble
proteins
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Fig.3 Effect of alcohol-leached peanut protein concentrate on

storage modulus G’ and loss tangent value tand  of heat-induced
gel of chicken breast muscle salt-soluble proteins in frequency scan
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Table 1 Effect of alcohol-leached peanut protein concentrate on transition temperatures (T,,,5) and enthalpy of denaturation (AH) of

heat-induced gel of chicken breast muscle salt-soluble proteins

B2 e R4
. Tmax,/C Tmax,/C Tmaxs/C AH/(J/g)
B EY%
00 52.02:40.02° 63.020.02° 75.8440.02°  0.51540.005°
15 53.330.02° 63.500.02° 76.0240.06°  0.3360.006°
2.0 54.0240.00° 64.0940.02° 76.5240.00°  0.40740.004°
25 54.0240.00° 64.394.02° 76.5240.00°  0.5740.009"
3.0 54.020.00° 64.8140.02° 76.5240.00°  0.64240.010°
35 54.020.00° 65.020.01f 76.5240.00°  0.69420.008"

E: A-f RFARATHAA REWEF (p<0.05).
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Fig.6 Effect of alcohol-leached peanut protein concentrate on the

microstructure of heat-induced gel of chicken breast muscle
salt-soluble proteins
Z: ATAMR (RMeLAERE ), B-Hm 25% AR
HWEA.

3 Zhig

ARSI TE T A AE AR G 8 0 G PR 9 2 11 A
GRS PERE RN, X AIIAE A 5 R B R PR7K
PE AR SIASRARR LSRR IOIE 5 F9A1:
NN B A TR R R W NS A SR I B
BRI GO IE . FRREE; SRS AR R A
BB fERERR G FEIRHARFEA IEVIME tand, B4
SRANTE B ISR SR AU AR VRIRE M B
PR Sy ik O E i e AT
L W A B E R A s
P ERVA B A R ERE . ASSON LURE T TERED AL
R AR RN R 1T B R . B
HHT, FIFHE AR e R A ™ i R A 1
R A LAER R AR VERR L BL K 2 I ISl i
PRt i e R A RS HREA TR AT T o

BH TR

[1] S&ago-Ayerdi S G Brenes A, Viveros A. Antioxidative effect
of dietary grape pomace concentrate on lipid oxidation of
chilled and long-term frozen stored chicken patties [J]. Meat
Science, 2009, 83(3): 528- 533

[2] FBUHER B, £ 55 TR AN pH (B LR £F 4R
FIRGF BRI F SR ]. B iR, 2008,1:84-87
GUO Shi-liang, ZHAO Gai-ming, WANG Yu-fen, et al.
Effects of ionic strength and pH values on the characteristics
of heat- induced gelation of myofibrillar proteins [J]. Food
Science and Technology, 2008, 1: 84-87

[B1 R 28 AR EXNANRAEEN S FRRES
IR AR RO T[] £ i 55 A% T2k, 2008,34(6):16-19

102

YANG Yu-ling, JIANG Pan, JIA Ji-rong, et al. Studies on the
textural properties of chicken myofibrillar protein and
carrageenan mixed gel [J]. Food and Fermentation Industries,
2008, 34(6): 16-19

[4] Lesiaw T, Xiong Y L. Chicken muscle homogenate gelation
properties: effect of pH and muscle fiber type [J]. Meat
Science, 2003,64 (4): 399-403

[5] FengJ, Xiong Y L. Interaction of myof ibrillar and preheated
soy proteins [J]. Journal of Food Science, 2002,67(8): 2851-
2856

[6] AW, A E 5, SR AR A6 A B AR KR 1O R F 72 ).
FRIIN T 5 fr f Lk, 2006,6:82-84
SHI Xiao, ZHOU Rui-bao, ZHANG Chun-hui. Study on
application of peanut protein in ham sausage [J]. Machinery
for Cereals Oil and Food Processing, 2006, 6: 82-84

[7]1 Monteiro P V, Prakash V. Effect of proteases on arachin,
conarachin | and conarachin Il from peanut (Arachis
hypogaea L.) [J]. Journal of Agricultural and Food Chemistry,
1994, 42(2): 268-273

[8] ~YuJM, Ahmedna M, Goktepe I. Peanut protein concentrate:
production and functional properties as affected by
processing [J]. Food Chemistry, 2007, 103(1): 121-129

[90 UK, FRAEAR, WML A6 A 8 A i) 26 AT RERFIAE R
BT[] B ol 22 e 441k, 2001,4:1-3
LIU Da-chuan, ZHANG Weki-nong, HU Xiao-hong. The
research on preparation and functional properties of peanut
protein [J]. Journal of Wuhan Polytechnic University, 2001, 4:
1-3

[10] GB5009.5-2010, £ f % 4= [E F b v - i oP 2 5 A 5
[s]

GB5009.5-2010, Determination of protein in foods, National
Standards of the People’s Republic of China [S]

[11] SunJd X, Wu Z, Xu X L, et al. Effect of peanut protein isolate
on functional properties of chicken salt-soluble proteins from
breast and thigh muscles during heat-induced gelation [J].
Meat Science, 2012, 91(1): 88-92

[12] Sun X D, Amtfield S D. Gelation properties of
myofibrillar/pea  protein  mixtures induced by trans-
glutaminase crosslinking [J]. Food Hydrocolloids, 2012b,
27(2): 394-400

[13] Han M Y, Zhang Y J, Fei Y, et al. Effect of microbial
transglutaminase on NMR relaxometry and microstructure of
pork myofibrillar protein gel [J]. European Food Research
and Technology, 2009, 228(4): 665-670

[14] Youssef M K, Barbut S. Effects of two types of soy protein



R BRBHL

Modern Food Science and Technology

2015, Vol.31, No.10

[15]

[16]

[17]

isolates, native and preheated whey protein isolates on
emulsified meat batters prepared at different protein levels [J].
Meat Science, 2010, 87(1): 54-60

Sriamornsak P, Burton A M, Kennedy A R. Development of
polysaccharide gel coated pellets for oral administration:
1.Physico-mechanical properties [J]. International Journal of
Pharmaceutics, 2006, 326(1-2): 80-88

Chen H H, Huang Y C. Rheological properties of HPMC
enhanced surimi analyzed by small-and large-strain tests- I1:
Effect Food
Hydrocolloids, 2008, 22(2): 313-322

A, FH A, TR BT R RTE B R BT AT R R
FA[I). AR R & i 1001k, 2000,4:14-16

WANG Jian, TIAN Feng-wei, ZHANG Yu-xin. Application

of water content and ingredients [J].

(18]

of thermal analysis in food protein research [J]. Beverage &
Fast Frozen Food Industry, 2000, 4: 14-16

TURR R AR T G A R B R SRR DR K PR
S FI]. & s A,2007,28(1):50-53

KANG Chun-yu, ZHAO Chun-ging. Study on whc and
ultrastructure of heat-induced gelation of cb salt-soluble
protein [J]. Food Science, 2007, 28(1): 50-53

103



