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Effect of Soy Protein Isolate on Physicochemical Properties and Structural Characteristics of Quick-Frozen Patty

DENG Xiudie, TENG Jianwen*, WANG Qinzhi, XIA Ning

(Institute of Light Industry and Food Engineering, Guangxi University, Nanning 530004, China)

Abstract: Low fat is the trend of future development of Chinese patty. The effect of soy protein isolate (SPI) on processing
features, structure characteristics and color of petty with SPI replacing partially fat was studied. The experimental results
showed that when the SPI replacement rate was 12.5%-62.5%, the centrifugal loss and cooking loss of quick-frozen patties
gradually reduced by up to 89%, the centrifugal loss reduced by up to 49%. The moisture content and moisture retention
increased gradually. Moreover, The moisture content of uncooked and cooked patties increased by 31% and 36%, the
moisture retention increased by 32% when the replacement rate was 62.5%; the thawing loss rate at SPI substitution rate
of 0-37.5% gradually declined followed by an increase when the substitution rate exceeded 37.5%. The protein content
increased as SPI replacement rate rose. At the replacement rate of 37.5%, the protein content of uncooked patties increased
by 34% when compared with the sample without substitution. The fat content reduced with increasing replacement rate.
The largest replacement rate induced the maximum fat reduction of uncooked patties, by up to 57%. In terms of quality
and structure, the hardness and chewiness gradually increased with increasing replacement rate. No effect on the color was
observed with SPI substitution rate below 50.0%.

Key words: soy protein isolate (SPI); patty; processing features; structure characteristics
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Tablel Processing characteristics of frozen patties with different
replacement rates of SPI
s, SP f R B A Koy
TUTOBMREI% HREI% FREI% SREI% RAE%

ROZH. 0 0.45+0.05° 7.01+£0.08" 3.48+0.67" 47.77+2.00°
R1Z1 125 0.43%0.06° 6.274+0.08" 1.36+0.45° 50.97+0.13"
R241 250 0.39%0.08" 5.73+0.15° 1.1440.23" 55.0240.85°
R340 375 0.2940.02" 4.6840.11° 0.86+0.16" 58.00=+0.48"
R4Z1 500 0.5440.09° 3.95+0.06° 0.60+0.21" 60.26+0.17°
R541 625  0.4240.04° 3.59+0.02° 0.39+0.23° 63.16+0.44"

& FSNG FREARRR ZR B (P <0.05). .
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Table2 Principal components of frozen patties with of different
replacement rates of SPI
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HIGER oraim Eag%?oo;! E<gH/1’ﬁ00g?/ KA iﬂg%o?}' E(kgj/lﬁOOg?/
ROZ 0 5057254 3174%155° 10.01£019° 466140038 28.95+0.99° 12.2040.30°
RIZL 125 55004223 27.93+098" 11.3240.10° 5257+196" 24104151 13204021
R 250 59.40+060° 2253+1.26° 11.77+017° 56.64£024° 19.87+066° 13.29+0.60"
R3 375 60.61%146% 21.431090° 1343£041° 58.83+0.49" 18.62+0.64° 145040.25°
RAAL 500 6274+032" 1476+1.86° 14.08+0.12° 6061+£020° 15114087 16.33+007°
R4 625 66.04065 13754026 151540.02" 63174099 11.12+061° 16424007
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Table3 Texture properties of uncooked patties with of different

replacement rates of SPI

M5 SPIEtE Tl i3 AR g
RO 0 27933549279 0124005  0.18+016"  79.65+95%
RI4 125 32350014501 043+007° 0154008  66.00£9.80°
R4 2.0 337441410674 0154£008" 0184004  90.72423.11°
R3i 375 340846+1538°  016+00F  018£012°  9053+1403"
R 50.0 353070431820  047400°  019£007  156.82459.35"
R5 625 4255883079 024£010°  0214017"  18145+58.54°

HI 3T, SPITA x4 PG IR B B AT (2 35 52
Wi o WA SPITARA MG N, A5 PO A1 B2 iz i 1 oK
TR AR Ay PR (14 384 00 R RO 14 P AT A I
VoA sk, AT 0 P ) ot SRR R IR, DD I
7 D T X AR, T SPIAE B R A X F R



XA SE

E6mill=

2015, wol.36, No.15 73

H, RImesghn 7 A/EH, Kk, Bl FSPr i
TG T SRR R . AME S PIRE F RR R . BRI
55K 545 85 8 1 0 PR i R o 2R R0 TR R 2 1 R e R
PSP 7= & RO RE FE S 25 44 s ARG S5 PRI K 550 5
FE W RR RN PRI R s R, R IR S
SEEARNEFERSEABNEE (P<0.01) . 1
Y oussef&E M Kz TR AN Ok AR 1 FLAK A R 1
i, FONKESEEAFERGEARSTENNSHREA
B PR AR, Uk 2 NI SR . X HhER3F
FATTEN, FAPIGRIRE B JLF A2 AR P GRIE FE 12~ 3 fi%,
FESPIE AL y12.5% ~62.5% 2 1]t [ 5 B A 2R (1 14
MK, XEFANRPIZEEEEATEME, [#ERIPEE
FETH K.

F4  TFISPIEBAERE DR AV AR
Table4 Texture properties of cooked patties with of different

replacement rates of SPI

U SPIBRE Ty i3 SE3E Ui
ROl 0 7572449742 049£005 0264001 1009.36+189.26”
RI4 125 656011£3%634  050%001 0.23£0.02 759.48481.37°
R 50 788266%17540"  05540.02 0224000  977.87+26.26"
R3 375 867770487L75°  05540.05 0244001 114845+10535°
Rt 500 8665.02+738.86%  055+0.04 0244000 11431648608
R5¢ 625 9206.85+756.82°  05740.11 023£001  1212.49+341.88°
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Table5 Color parameters of patty with of different replacement
rates of SPI
ay A A
N OBREm T [ x b* L* - b*

ROZL 0 62424584 2261172 1224+108" 57.15+190° 476055  9.77+0.88
RUH 125 50104182 2954041 14394036 59691045 442+035° 9.59+183
RO 250 64824522 1654125 1407+£053° 5381+0.04° 3311054 8874069
R34 375 66894951 1004253 963+334° 58954395 254+248° 6.04+457
R4 500 62394654 1504190 1150+388° 5458+121° 3064137 8.23%176
RB4l 625 64581398 117070 10.25+258" 56.67+248° 152+171° 9464188
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