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ABSTRACT

As a link in the chain of the discovery of physiologically active components of soybean
protein in chicks, the present study was conducted to evaluate the effects of soy
protein isolate and its enzymatic hydrolysate on body fat deposition in chicks.
Firstly, chicks were fed with an 18% casein, soy protein isolate (SPI) or enzymatic
hydrolysate of SPI for 3 weeks, and the comparative effects of soybean proteins on
growth performance, adipose tissue weight, the triglyceride contents of plasma and
liver were examined. SPI and enzymatic hydrolysate of SPI significantly reduced
adipose tissue weight as compared with casein. Triglyceride content of liver was
significantly lower in the enzymatic hydrolysate of SPI-fed than in the casein-fed
chicks. Secondary, an enzymatic hydrolysate of SPI was fractionated with ion-
exchange choromatography. Using a hydrophobic resin (HP-21) column, two fractions
were obtained. The unadsorbed fraction was rich in hydrophilic amino acids, whereas
the fraction eluted from the column with 50% ethanol was rich in hydrophobic amino
acids. Chicks were fed with an 18% SPI, an enzymatic hydrolysate of SPI, or its
fractions (unadsorbed and ethanol-eluted) for 3 weeks, and the comparative effects of
various soybean proteins on growth performance, adipose tissue weight, the
triglyceride contents of plasma and liver were examined. The ethanol-eluted fraction
significantly reduced adipose tissue weight, whereas significantly elevated the
concentration of plasma triglyceride as compared with SPI. From the results obtained
above, the mechanisms accounting for the body fat-lowering effect of feeding a soybean
protein in chicks were discussed. Soy Protein Research, Japan 5, 86-91, 2002.
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Table 1. Composition of diets in experiment 1

Experimental group

Ingredients . Enzymatic
Casein SPT hydrolysate of SPI
(g/100 g diet)
Casein 19.14 — —
SPT! - 20.71 —
Enzymatic hydrolysate of SPI - — 20.29
DL-Methionine 0.31 0.27 0.27
L-Arginine-HCI 0.97 0.00 0.00
Glycine 0.36 0.00 0.00
Glucose 53.93 54.20 54.20
Soyean oil 2.00 2.00 2.00
Cellulose powder 15.53 15.06 15.48
Vitamine mixture? 1.50 1.50 1.50
Mineral mixture® 6.05 6.05 6.05
Choline-HClI 0.20 0.20 0.02
BHT 0.01 0.01 0.01
Crude protein (%) 18.00 18.00 18.00
Metabolizable enrgy (kcal/100 g diet) 285.00 285.00 285.00

! SPI; Soy protein isolate

2per kg of diet: (in mg) thiamine-HCI 6.0; riboflavin 9.0; niacin 50.0; Ca-D-pantothenate 20.0; pyridoxine-HCI 8.0;
biotin 0.3; folic acid 2.0; menadione sodium bisulfite 2.0; inositol 1,000; By, 20 12 g; A palmitate 25,000 USP units; D;

1,200 ICU; d- « -tocopheryl acetate 17.6 IU.

*g per kg diet: CaCO, 19.1; Ca(H,PO,)2-2H,0 21.15; K,HPO, 11.2; NaCl 6.0; MgCO; 2.08; FeSO, 0.2; ZnCO; 0.18;

CuS0,-5H,0 0.51; MnSO,- H,O 0.51; KI 0.04; NaMoO,- 2H,0 0.0025.
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Table 2. Amino acid composition of of proteins used in experiment 2 (%)

Amino acid SPT Enzymatic Enzymatic hydrolysate of SPI
hydrolysate of SPI Adsorbed fraction  Unadsorbed fraction
Asp 11.71 12.06 11.33 12.62
Thr 3.96 3.68 3.45 3.84
Ser 5.35 5.13 4.25 5.52
Glu 19.94 22.11 13.28 27.14
Gly 4.21 4.04 3.94 4.12
Ala 4.29 3.84 2.94 4.42
Cys 1.31 1.25 1.5 1.13
Met 1.16 1.21 147 1.00
Val 4.11 4.27 4.84 4.00
Ile 4.16 4.18 5.98 3.15
Leu 7.81 6.81 8.61 5.41
Tyr 3.83 3.32 4.87 2.32
Phe 5.04 5.26 8.2 2.80
Lys 6.14 6.49 5.35 7.15
His 2.66 2.93 3.05 2.99
Arg 7.49 7.79 8.71 7.66
Pro 5.50 5.64 8.23 4.73
Trp 1.33 0.00 0.00 0.00
Table 3. Composition of diets in experiment 2
Experimental group
. . Enzymatic hydrolysate of SPI
Ingredients SPI Enzymatic Adsorbed Unadsorbed
hydrolysate of SPI . .
fraction fraction
(g/100 g diet)
Casein — — 16.12 4.01
SPT! 20.82 - - —
Enzymatic hydrolysate of SPI - 19.79 — -
Adsorbed fraction — - 3.79 —
Unadsorbed fraction — - - 16.56
DL-Methionine 0.27 0.27 0.27 0.27
L-Arginine-HCI — — — —
Glycine — - - —
L-Threonine — 0.03 — -
L-Leucine — — — 0.01
L-Tryptophane — 0.17 — 0.17
Glucose 53.74 53.74 53.87 53.76
Soybean oil 2.17 2.19 2.03 2.15
Cellulose powder 15.24 16.06 16.16 15.3
Vitamine mixture? 1.50 1.50 1.50 1.50
Mineral mixture? 6.05 6.05 6.05 6.05
Choline-Cl 0.20 0.20 0.20 0.20
BHT 0.01 0.01 0.01 0.01
Crude protein (%) 18.00 18.00 18.00 18.00
Metabolizable enrgy (kcal/100 g diet) 285.00 285.00 285.00 285.00

'SPI; Soy protein isolate
?See Table 1.
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Table 4. Effect of SPI and its enzymatic hydrolysate on performance and the concentrations of plasma and liver

triglycerides’
Experimental group
. ) Enzymatic
Casein SPT hydrolysate of SPI

Body weight (g) 293+9 297+8 302+7
Feed intake (g) 506.5 521.5 518.0
Feed efficiency (%) 0.46+0.02 0.47+0.02 0.48+0.01
Liver weight (g) 9.88+0.43 9.91+0.52 10.944+0.42
Adipose tissue weight (g) 2.66+0.26 1.59+0.25* 1.27+0.18*
Plasma triglycerides (mg/100 mL) 174+17 169+24 188+23
Liver triglycerides (mg/liver) 188 +22 178+38 302+38*

! Valuses are means = SEM of five chicks.

2 Soy protein isolate

* . Significant at P<0.05 with respect to casein.

Table 5. Effect of SPI, enzymatic hydrolysate of SPI, its adsorbed and unadsorbed fractions on performance and
concentrations of plasma and liver triglycerides in chicks'

Experimental group

Enzymatic

Enzymatic hydrolysate of SPI

SPT? Adsobed Unadsorved
hydrolysate of SPT fraction fraction

Body weight (g) 204+2 299+5 20027 3007
Feed intake (g) 514 503 362 494
Feed efficiency (%) 0.454+0.00 0.46+0.01 0.37%0.07 0.47+0.01
Liver weight (g) 8.55+0.17 8.97+0.19 6.76+0.79 9.56+0.34
Adipose tissue weight (g) 2.72+0.19 2.384+0.20 1.174+0.30* 2.12+0.26
Plasma triglyceride (mg/100 mL) 112+19 115+6 174 +£29* 115+22
Liver triglyceride (mg/liver) 159+18 207+23 169+20 251+42

! Valuses are means = SEM of five chicks.

¢ Soy protein isolate

*: Significant at P<0.05 with respect to SPI.
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