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Study on the influence of foaming characteristics of whey soy protein
and its adjuvant action on inhibiting and preventing the growth of tumor/
FENG Xiao"?, REN Nang#, YU Xibo?, CHEN Zhaobo®(1. Northeast Agricultural University, Harbin
150030, China; 2. National Soybean Research Center of Engineering Technology, Harbin 150030,
China; 3. State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of
Technology, Harbin 150090, China; 4. China Northeast Municipal Engineering Design and
Research Institute, Changchun 130021, China)

Abstract: In order to inspect whey soy protein foaming characteristics and its adjuvant action on
inhibiting and preventing the growth of tumor, the molecular weight cut-off (MWCO) for 10 000 u of
regenerated fiber membrane (RXC) was used to inspect whey soy protein foaming characteristics and its
best foam control conditions, at the same time, the experiment of adjuvant inhibiting and preventing the
growth of tumor was carried out. The experiment was carried out by giving different doses of whey soy
proteins to mice through their mouths for 30 d, (inoculated S-180 ascites tumor cells), in order to inspect
the effects of weight, the ratio of organ and weight, and the growth of transplant S-180 ascites type tumor
cell on mice. The results showed that: the concentration, temperature, pH, time and cationic intensity had a
significant influence on soybean whey proteins foaming. The optimum condition of whey soy proteins
foaming condition should be 1.0% concentration, 60 ‘C temperature, pH 5 and 0.1 mol-L". calcium ionic

strength. Feeding mice through their mouths in different doses for 30 d, which showed that there was no
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obvious influence on the growth of weight and the ratio of organ and weight of giving whey soy proteins of

mice, but there was the inhibition role of soy whey proteins on the S-180 ascites type tumor cell, which

indicated that whey soy proteins could inhibit the growth of tumor. Microscopy results showed that using

the concentration of 1.6 gL' and 2.0 g-L' whey soy proteins to deal with human hepatocellular carcinoma

cell HepG2 48 h later, the nucleus or cytoplasm presented chromatoid massive or granular fluorescence

that aggregated around cell nuclear or became pieces. It indicated that whey soy proteins could induce the

apoptosis of tumor cell

Key words: whey soy proteins; foamability; inhibiting and preventing the growth of tumor; optimal

conditions
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Fig. 1 Scheme of the ultrafiltration membrane technology for soy whey waste water treatment
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Table 1 Selection of factors and levels of whey soy proteins foamability
o 0]
Level pH Temper;i‘ure Concentrz/lotion Ca
1 5 30 0.5 0.01
2 6 40 1.0 0.05
3 7 50 2.0 0.10
4 8 60 5.0 0.20
2
Table 2 Orthogonal test of foamability of whey soy proteins under different conditions
ApH Booc oo b G .
No. Temperature Concentration Ca* Concentration Foamability
1 5.0 30.000 0.5 0.01 1.4
2 5.0 40.000 1.0 0.05 1.4
3 5.0 50.000 2.0 0.10 0.8
4 5.0 60.000 5.0 0.20 1.6
5 6.0 30.000 1.0 0.10 1.2
6 6.0 40.000 0.5 0.20 1.0
7 6.0 50.000 5.0 0.01 1.2
8 6.0 60.000 2.0 0.05 1.2
9 7.0 30.000 2.0 0.20 1.0
10 7.0 40.000 5.0 0.10 0.8
11 7.0 50.000 0.5 0.05 1.0
12 7.0 60.000 1.0 0.01 0.8
13 8.0 30.000 5.0 0.05 0.8
14 8.0 40.000 2.0 0.01 0.9
15 8.0 50.000 1.0 0.20 1.2
16 8.0 60.000 0.5 0.10 1.2
K1 52 4.400 4.6 4.30
K2 4.6 4.100 4.6 4.40
K3 3.6 4.200 3.9 4.80
K4 4.1 4.800 4.4 4.80
R1 1.3 1.100 1.2 1.10
R2 1.2 1.000 1.2 1.10
R3 0.9 1.100 1.0 1.00
R4 1.0 1.200 1.1 1.20
R 04 0.175 0.175 0.20
Optimizition level Al B4 c2 D3
Effect seqvence > >pH>
Ki i . R R={K1, K2, K3, K4}max—{K1, K2, K3, K4}min.,

Note: Ki refers to the sum of test results when the horizontal tab is i in any rank R refers to the range, in any rank R={K1, K2, K3, K4}max—{K1,

K2, K3, K4}min.
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Table 3 Experimental results of aided tumor inhibition of whey soy proteins
/ / / X+SD %o
Cr g ke IBW & g Liver/ Spleen Kidney Tumor Tumor
sroup Dosage FBW Body weight /Body weight /Body weight weight inhibition rate
0-1 - 20.5+1.527 33.0+1.279 5.39+0.380 0.71£0.111 1.02+0.138 2.69+0.755
0-2 - 20.6+1.416 26.9+2.776" 4.80+1.085 0.21+0.048"™ 1.13+0.080" 0.48+0.250™ 82.2
1 0.1 20.5+1.436 32.8+2.325 5.38+0.796 0.69+0.109 1.00+0.113 2.60+0.578
2 0.5 20.7+1.633 32.1+1.700 5.61+0.768 0.70+0.119 1.06+0.141 2.17+0.562
3 3.0 20.7+1.917 32.0+2.093 5.49+0.499 0.70£0.255 1.02+0.259 1.24+0.244" 539
0-1 0-2 1 2 3 * P<
0.05 P<0.01 # S-180 50 mg-kg'x2.

Note: group 0-1 is the negative control group, 0-2 is the positive control group, lis the low—dose group, 2 is the middle dose group, 3 is the

high dose group; * compared with negative control group has the significantly difference which meant P<0.05, ** compared with the negative control

group has a very significant difference which meant P<0.01; # is 50 mg kg™ x 2 doses which presents the effect of whey soybean protein on

transplantation S—180 tumor growth.
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Fig. 3 Microscopic picture of hepatoma cell HepG2 treated by control cells, 1.6 and 2.0 g- L™ whey soy proteins for 48 h
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