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ABSTRACT

We previously observed that feeding of (3 -conglycinin (CON) as compared with
casein (CAS) and soy protein isolate (SPI) lowered the body weight gain in rats, due
to a significant decrease of food consumption. In the present study, we examined
how the dietary level of CON and supplementation of essential amino acids alect
food consumption and lipid metabolism in rats. Male SD rats were fed diets
containing 20% protein; either CAS, SPI, or CAS was replaced with CON at the
proportion of 25, 50, 75 or 100%. After a 4-week feeding period, CON-dependent
reduction of food consumption was observed only in rats fed the 75% CON diet and
the 100% CON diet. Dietary CON dose-dependently decreased serum triglyceride
concentration. Liver triglyceride level of all the CON groups was lowered at least
to the comparable level to that of the SPI group. The results indicated that the
50% CON diet did not cause a reduction in food consumption, and was enough
to decrease serum and liver triglyceride levels. As compared with CAS, CON
contained fewer essential amino acids, such as Thr, Val, Met, Tyr and Trp. Then,
the influence of the supplementation of these amino acids to CON was examined.
Rats were fed the diets containing either CAS, SPI, CON or CON supplemented
with the five amino acids to make the levels equal to CAS. After a 4-week feeding
period, dietary CON supplemented with the amino acids completely ameliorated
the CON-dependent decrease in food consumption. Also, CON supplemented with
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amino acids exerted a decrease of serum and liver triglyceride concentrations.
The results indicated that the essential amino acid profile is in part responsible
for a CON-dependent reduction of food consumption. The results in the present
study provide basic information to elucidate the physiological functions of CON. Soy

Protein Research, Japan 14, 91-95, 2011.
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Table 1. EDect of dose of dietary 3 -conglycinin on growth parameters and tissue weights in rats (Exp.0)

Groups

CAS CON-25 CON-50 CON-75 CON-100 SPI
Body weight (g)
Initial 85+ 1 85+ 1 85+ 1 85+ 1 85+ 1 85+ 1
Final 295+ 10° 278+ 9* 271+ 9 193+ 4° 137+ 4° 253+ 14°
Food intake (g/day)  19.1* 0.7 182+ 05° 195+ 0.7° 153+ 04° 12.0+ 0.4° 19.2+ 1.0°
Food eticiency 044+ 001° 042+ 001® 039+ 001 030+ 001° 0.8+ 001° 036+ 0.01°
(9 gain/g diet)
Tissue weights (g/100 g body weight)
Liver 396+ 008 340+ 012° 329+ 005 297+ 008 326t 005  3.05+ 0.08°
Mesenteric WAT 172+ 011*° 143+ 0.09® 151+ 008 129+ 006° 131+ 0.06° 146+ 0.11*
Interscapular BAT 021+ 001° 024+ 001® 0.8+ 0.02™° 034+ 0.01° 047+ 004" 031+ 002"

CAS, casein; CON, B -conglycinin; SPI, soy protein isolate; WAT, white adipose tissue; BAT, brown adipose tissue.
Values are expressed as mean + SE of 6 rats except values with asterisk (n=5).
®Values without sharing the same superscript letter are significantly diJerent at p<0.05.

Table 2. Effect of dose of dietaryf -conglycinin on serum triglyceride and adipocytokine levels, and liver

triglyceride level in rats (Exp.0)

Groups
CAS CON-25 CON-50 CON-75 CON-100 SPI
Serum
TG (mmol/L) 163+ 026" 148+ 040" 089+ 009™" 034+ 002° 034 002° 057+ 0.10°
Leptin (ng/mL) 440+ 0337 352+ 092®° 363+ 029" 187+ 015° 150+ 013" 355+ 0.69”
Adiponectin 1 g/mL) 477+ 024° 656+ 0.70° 954+ 082™" 14.2+ 10° 19.0+ 1.0° 109+ 0.7°
Liver TG amol/liver) 253x 34° 126+ 10 136+ 18" 198+ 22% 87.9+ 14.0° 134+ 19

CAS, casein; CON, B -conglycinin; SPI, soy protein isolate; TG, triglyceride; FFA, free fatty acids.
Values are expressed as mean + SE of 6 rats except values with asterisk (n=5).
*\/alues without sharing the same superscript letter are significantly diJerent at p<0.05.
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Table 3. Elect of dose of dietary B -conglycinin on lipogenic and B -oxidation enzyme activities (Exp.0)

Groups
CAS CON-25 CON-50 CON-75 CON-100 SPI
(nmol/min/mg protein)
Liver
Cytosolic FAS 30.1+ 2.4° 189+ 1.8° 151+ 23" 104+ 1.2° 8.0+ 0.8° 103+ 1.0°
Mitochondorial CPT 4.69+ 0.15° 487+ 025° 547+ 028® 682+ 050°  6.64+ 034" 540+ 043
Brown adipose CPT  10.6x 1.3 125+ 03 11.3+ 0.9” 115+ 05 102+ 06 121+ 07

CAS, casein; CON, B -conglycinin; SPI, soy protein isolate; FAS, fatty acid synthase; CPT, carnitine-palmitoyl transferase.
Values are expressed as mean + SE of 6 rats except values with asterisk (n=5).
®Values without sharing the same superscript letter are significantly diderent at p<0.05.

Table 4. Elect of amino acid supplementation to 3 -conglycinin on growth parameters and tissue

weights in rats (Exp.00)

Groups
CAS SPI CON CON+AA

Body weight (g)

Initial 87+ 1 87+ 1 87+ 1 87+ 1

Final 269+ 6° 226+ 8° 132+ 3° 260+ 11°
Food intake (g/day) 185+ 0.2° 17.3+ 05° 12,0+ 0.4° 178+ 0.8°
Food elciency (g gain/g diet) 039+ 001* 033+ 001° 0.6+ 0.00° 0.39+ 0.01°
Tissue weights (g/100 g body weight)

Liver 394+ 005° 306+ 006" 343+ 010° 349+ 0.10°

Mesenteric WAT 131+ 0.10 116+ 0.06 1.30+ 0.07 102+ 0.08

Interscapular BAT 024+ 0.04* 0.34+ 0.02* 058+ 0.09° 0.26+ 0.02°
Serum TG (mmol/L) 113+ 011  051# 006 025+ 002° 059+ 009
Liver TG (i mol/liver) 252+ 47° 100+ 23° 136+ 27”631+ 9.6™

CAS, casein; CON, B -conglycinin; SPI, soy protein isolate; WAT, white adipose tissue; BAT, brown

adipose tissue.

Values are expressed as mean = SE of 6 rats except values with asterisk (n=5).
®\/alues without sharing the same superscript letter are significantly diCerent at p<0.05.
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