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Effect of SPI on the quality characteristics of ice cream
LIU Li' ,CHENG Jian—jun'>" [SHI Lin' ,FENG Xian-min' ,JIANG Lian-zhou' ,SHENG Qing-hai’

(1.College of Food Science, Northeast Agricultural University , Harbin 150030, China;
2.Inner Mongolia Mengniu Dairy ( Group) Co. , Ltd , Inner Mongolia 011500, China)

Abstract: The foaming properties, foam stability, emulsification and emulsion stability of four varieties of soybean
protein isolates were detected.They were used to substitute whole milk powder at levels of 20% ~50% to produce
ice cream. The viscosity, hardness, overrun value, melting rate and sensory properties of ice cream were
investigated. The results showed that viscosity and hardness were increased significantly with the level of
substitution increased.The overrun value of different varieties of soy protein isolates ice cream was different. The
overrun value of ice cream increased with the level of substitution of soybean protein isolate [ increasing, moreover
it reduced with the level of substitution of soybean protein isolatelV increasing.The melting rate increased slightly
and then decreased rapidly with the increasing of substitution.The score of the sensory evaluation increased firstly
and then lowered with the level of substitution.The overrun has no correlation with foaming properties, but positively
related with emulsification in a certain viscosity range by the Pearson correlation analysis.
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Table 1  Sensory evaluation sheet of ice cream
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Fig.1 The foaming capacity of soybean protein isolates
T 1A ORI —WRET AR H PR
ZE 5 WENE T K B FORF—E R,
AR AR 2 ) 22 55 i 2 0 p < 0,05,
[KPNCENCRAEN
=1 =1 -aHI ==[Va A

a a a a
1004 ,a a a a 2
. T T
S 80
H
Y60 - b b
40 4
B
& 20
wn
0
2 3 4 5
SPLIR % (%)
] 0,
IOOAaaaa iabbb g%éz Baababb
182 =49, 1
2 80 =%
E 4
H 60 a,
£ 40 A
E 4
& 204
(/] 4
0
I 1 11 v
SPIFZ

B2 RE S R IR R E M

Fig.2 The foaming stability of soybean protein isolates
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Fig.3 The EAI and ESI of soybean protein isolates
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Fig4 Influence of SPI on the viscosity of ice cream mix
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Fig.5 Influence of SPI on the overrun of ice cream
(ST E S I N PN B - S RV S
S 30% A0% B, W 3 2 ] AH OC R Z 4 il o 0.978
0.985 , W] “FAFAE W FTEIEA G, IR G s 8 A
AEFR UK T b 09 2 K RO i T A B LA R Y
TEH .

KREEAFLLTIGE, B8 & p R oK Bz
KSR 3 o T AE A SUOR AR RE 3
Rz oK S 5Kk I, BIA R T2 IR A 547
155, R MK R B P w0 HL B G IO Qi il 4k 2 4
i, R FORG B B TR, AR AR FORG R A, T 2
BRI L B, 7 BE A AR b A AR ME R B 1Y
YR AT AR DKL IR v, DT 3 25057 it 2 K 321G, 10 ik
PEZENT DR I A T ARG JEE I BB Y L R T4 S R vk
MRS K B E A LR IEAR G

*2 ARG SPL A FLALTE
5 DRI K 3 22 ] A R DG A
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Table 3 Influence of kinds and substitution of SPI on the hardness of ice cream
‘ A (%)
2k
20 30 40 50
I 821.67 £99.20" 930.00 +40.73" 1087.67 £105.52" 1451.33 £127.38°
I 2178.67 £277.27° 2388.00 +100.68" 3183.67 £161.97" 3569.67 £96.72°
i1 1013.33 +115.63" 1232.00 +99.68" 1254.33 £62.52" 1618.33 +84.99°
v 748.67 £32.19° 1266.67 +64.66" 1424.33 +98.50° 1751.00 +58.03¢

TE « AT PR AT AN R] B A R R R R , R 20 8 J A 28] 28 S 35 P 20 # (p < 0.05) , % 4 Al
x4 REIMAS

Table 4 The score of the sensory evaluation

- PR (%)
20 30 40 50
I 78.67 +2.52° 82.67 +1.15" 86.67 +2.08° 82.00 +1.00"
I 78.67 +2.52" 79.33 +1.53" 77.33 +1.53" 70.67 +1.53"
i} 78.33 +2.08" 84.67 +2.08" 81.33 +1.53* 78.00 +2.00°
\Y 77.33 +1.53" 82.67 +1.53° 79.67 +1.15™ 72.33 £3.51°
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Fig.6 Influence of SPI on the melting ratio of ice cream
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