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ABSTRACT

Protein cookie comprising 3-Conglycinin (3-CG), one of the major components of soy
bean protein that has been reported to reduce blood TG and cholesterol level in
animal study, was used as a supplement for the diet therapy of hyperlipidemia and
obesity. The protein cookie (9 g 3-CG) was ingested by 5 healthy subjects, and their
glycemic and insulin responses were compared with those of control subjects who
ingested starch cookie in which soy bean protein was replaced with flour starch.
Thirty subjects with life- style related diseases, who were obese or having
dyslipidemia, were encouraged to take this snack (6 g/day), replacing or reducing
regular snack or carbohydrate source). Significant reduction in body weight (0.7 kg),
TG (19 mg/100mL) and chol (11 mg/100mL) was observed after 1-3 months.
Hamburger (500 kcal containing 37 g fat) was fed daily for a week to each of a total of
25 healthy subjects who were divided into those with or without intake of 3-CG
cookie. Cookie test was performed before and after the burger-feeding. By PAGE
analyses of serum collected at 0, 1, 2 hr, presence or appearance of atherogenic
lipoprotein (VLDL, mid-band, decrease of HDL, small-dense LDL) was scored as 1, and
judged in total scores. Disappearance of dyslipidemia was counted as —1. In those
having 3-CG no rise in score was noted, whereas in placebo the points increased from
0.5 to 2.5, suggesting an improving effect of 53-CG cookie on VLDL metabolism.
Hepatic TG lipase when measured after heparin injection (30 U/kg body weight),
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tended to be activated, but no change was noted for LPL. 3-CG cookie was effective
in weight reduction or dyslipidemia when used as a supplement in diet therapy.
Subjects were encouraged to replace or reduce regular snack, rich in fat or
carbohydrate or meal starch, with the newly developed soy bean cookie. The
hypolipidemic effect seemed to be attributable to the additive effect of improved
insulin sensitivity due to weight reduction and direct effect of 3-CG. Anti-
atherogenic effect on lipoprotein metabolism was mainly observed in TG rather than
cholesterol metabolism. Activation of hepatic TG lipase was suggested as one of the
mechanisms involved. Soy Protein Research, Japan 7, 152-156, 2004.
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Table 1. Composition of 3 -CG snack

Material (2 pack/day)
;3 -Conglycinin 6.3g
Corn pauder 26¢g
Other llg
Total 10g
Nutriment (2 pack/day)
Energy 38.3 kcal
Protein 6.3¢g
Fat 04g
Carbohydrate 24¢
Mineral 06g
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Table 2. Changes of plasma glucose, insulin, glucagon, BCAA and tyrosine following ingestion of 3-CG or placebo snack

0 min 20 min 40 min
Glucose  (mg/100mL) B-CG(+) 86.6 = 2.0 88.6 £ 2.2 107 £+ 5.0*
2-CG(—) 97.0+ 1.9 121 £ 2.1 135+ 3.8
Insulin ~ (xU/mL) B-CG(+) 51+1.1 104 £ 2.7 25.7+ 3.5
B-CG(—) 6.6 0.6 214 +20 222+27
Glucagon (pg/mL) 2-CG(+) 87.6 = 7.7 — 97.4 & 4.5%*
B-CG(—) 82.8 £8.7 — 712+56
BCAA  (umol/L) B-CG(+) 576 + 27.4 — 695 + 30.3**
B-CG(—) 533 + 28.2 — 517 + 25.8
Tyrosine (pmol/L) B-CG(+) 85.6 £4.9 — 98.2 £ 54*
B-CG(—) 76.2 + 4.7 — 712 +6.1
p-CGvsplacebo **P<0.01 *P<0.05
A20, 40 min  2-CG vs placebo TP<0.01 TP<0.05
<50 (M£SE) B~ s | (MESE)
L 85 O body § 210
£ 80 weight I 190 O TG(n=30)
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Fig. 1. Reduction of body weight and waist after diet
therapy using 2 -CG snack. before vs after * P<0.05
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Fig. 2. Reduction of TG & T-chol after diet therapy using
$3-CG snack. before vs after *P<0.05 **P<0.01
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Table 3. Effect of 3-CG snack on dyslipidemia classified

by WHO criteria (mg/100mL)
Before After
ITa 100.3 £ 7.9 86.2 £ 6.4*
TG 1Ib 1814 +11.2 1174 £ 21.1*
v 256.5 & 36.9 211.8 = 504*
Before After
ITa 236.8 4.6 2237+ 7.6
TC 1Ib 254.0 + 8.8 250.6 = 14.5
v 202.0 = 7.1 192.5 + 10.6
Before vs After **P<0.01 *P<0.05
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Table 4. Change of VLDL area by PAGE analysis in serum during cookie test after humberger loading for a week

with or without 3-CG snack

lh 2h
B-Conglycinin (+) Before 3.40 = 0.66 3.22£+0.30 3.52 +0.49
After 4.14 £0.71 4.29 +0.59 4.79 + 0.68
B-Conglycinin (—) Before 2.84 +0.34 3.16 =0.17 3.64 +=0.33
After 3.68 & 0.60 3.85 £ 0.55 4.53 +0.64*
Ovs2h *P<0.05
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