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Table 1 Recipe of sodium reduced processed cheese
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% id/g) g g g B 4hlg B AN /g g
WEC 180 252(8.7;165.3;78) 72 4.8 3.6 0.72 1.08 3
20%EC 180 252(8.7;165.3;78) 72 4.8 2.88 0.576 0.864 3
30%EC 180 252(8.7;165.3;78) 72 4.8 2.52 0.504 0. 756 3
NEC 180 0(8.7;165.3;78) 72 4.8 3.6 0.72 1.08 3
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Fig.1 Effect of WPI-EG on the functional

characteristics of the sample
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Table 2 Effect of WPI-EG on textural characteristics of cheese prepared with reduced sodium salt

[ W g oy MR W oL = 5
WEC 2238.58 £32.03" 0.75+0.013* 0.54+0.006° 1216.77 +31.98" 912.26 +37.76"  0.18 + 0.003"
20%EC 2319.62 +19.24> 0.75+£0.011* 0.53 £0.023* 1 234.80 +64.62" 919.62+61.15>  0.17 £0.011*
30%EC 2 664.81 £78.29° 0.73 £0.003* 0.55+0.011° 1462.83+67.93° 1064.70 +53.43c 0.19+0.01°
NEC 1942.78 +65.92* 0.73 +£0.018*  0.56 +0.004* 1 081.10 + 29.50° 787.33 £2.0° 0.18 + 0.005*
T P REAE ] — 2 oA [ 2678 28 5 A 138 R R 4R 28 57 1 35 (P < 0.05) .
23 HMEHNTRHWSE | ;
i 2 WL WEC 55 NEC #9646 % 2.0l 7 7 7
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EG B 1A 7l 2 BUFLLERAT , BE 60 B0 25 ik 2 IO 77 £iml | /%
1653 2% 5 20%EC 61 Bk 413.07 mg/100 Sl
2,30%EC HfH &A%, M 360.21 mg/100 g, 5 3 - //, {7/
0 7 % i %
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gy YT RST TE S o b R R T I 4 B
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T A% P LA R AR R LA R AR
i AR A5 M FL AR R AR YA
Ko BT B R R v T R A LA ER S
SRR . AN AR AR S L AR R T N i R A
AR ER BEE & a8, 20 A SR U
KB G340, FLACER RN S B B+ Ac 4 fig ) i 55 5
U i B e SRR 1 = N v s S B = 2
M SR 19 g/100 g, BENT &R 20 g/100
g, BRI b 547 5 8 A B8 D5 & i 423 1Y 7
il % 1% S B — R 700~1 500 mg/100 g, 30%
EC FE 5 0988 & 50 360.21 mg/100 g, HLAERHFFE
mn AR RARES, R IELA T 22X T W FLAL
R IOYEE R & (T
24 RMNEHTEHEROMUEN

P 15 A B 7 X8 50 43 TP S 2 11 I 2 254
AR, B 3 EESTE 1500 550 4T
B WS AL A L Sy B D7 RS o i 0
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—, HEA B AR A 45 280 B ik &
RS, 1 NEC g 7 52 B0 (2 A SR 4 2R 1 A B

WEC 26%EC
2 SRBAKRNEE

Fig.2 Sodium content in each experimental group
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(FE K &% 1500x%)
Fig.3 Scanning electron microscope results
of cheese products made from reduced sodium salt

(Magnification 1 500x)
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Fig.4 Laser confocal scanning results of sodium

reduced processed cheese
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Effects of Heat Denatured Whey Protein—-butter Emulsion Gel on the Quality of
Sodium Reducing Cheese

Li Dan’, Yang Chen', Li Hongho',
(‘College of Food Science and Engineering, Tianjin University of Science and Technology,
State Key Laboratory of Food Nutrition and Safety, Tianjin 300457
*Miao Ke Lan Duo (Tianjin) Food Technology Co., Ltd., Tianjin 300462)

Li Hongjuan', Liu Tingting', Yu Jinghua"

Abstract More and more consumers are concerned about the high sodium content in processed cheese. The sodium in
processed cheese mainly comes from raw cheese and emulsified salt. The main function of emulsified salt is to promote
the uniform distribution of fat in the system and form a uniform network system of protein and fat. In this study, ther-

(WPI-EG),

which was then used in cheese processing. The free oil released extent, meltability, texture and microstructure of sodium

mal—denatured whey protein was used to pre—emulsified butter to form a whey protein—butter emulsion gel

reducing processed cheese were detected to evaluate the effect of the pre—emulsification process on the quality of sodium
reducing processed cheese. The results showed that the formation of WPI-EG in the pre—emulsification process could ef-
fectively promote the uniform fat distribution in the processed cheese, and form the uniform structure and texture. The
pre—emulsification process improved the hardness, stickiness and chewiness of the processed cheese, and led to lower oil
extraction of the cheese. Compared with the non-pre—emulsified cheese (NEC), the pre—emulsified processed cheese
(30%EC) with 30% less sodium emulsified salt decreased the sodium content by 52.9 mg/100 g, the hardness increased
by 27.1%, the oil extraction property decreased by 0.53 ¢cm. The microstructure showed that the fat distribution and pro-
tein network structure of 30%EC were more uniform and dense. This study showed that the pre—emulsification process
could effectively reduce the amount of sodium containing emulsified salt in the processed cheese and improve the quality
of the cheese.
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