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ABSTRACT

We conducted a randomized controlled trial to verify the serum lipid lowering
elect of ingesting a test food containing 3 -conglycinin (a constituent of soy protein)
in China. One hundred women aged 40-65 years old with abnormal blood lipid
participated the trial. Participants were randomly allocated to three groups of
placebo (n=34, 4 casein tablets a day), low dose (n=33, 4 tablets containing 2.3 g 8
-conglycinin) and high dose (n=33, 8 tablets containing 4.6 g) with balanced age,
baseline weight and serum lipids. All participants were instructed to take the test
tablets two times a day and not to change their daily life style, including diet and
sports. The ages, baseline weight and serum lipids of participants did not differ
among the three groups. The serum triacylglycerol (TG) of the low dose group
after 6 weeks (2.76x 0.77, meant SD) significantly decreased, by 0.44 mmol/L
(14.5%) from the baseline (p=0.000), which was also significantly lower than that
of the placebo group (p=0.000); furthermore, the TG of the low dose group after
12 weeks (2.41+ 0.78) decreased significantly, by 0.78 mmol/L (21.7%) from the
baseline (p=0.000), which was also significantly lower than that of the placebo
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group (p=0.001). The TG of the high dose group after 6 weeks (2.77+ 1.35, mean
+ SD) decreased significantly, by 0.46 mmol/L (17.4%) from the baseline (p=0.000),
which was also significantly lower than that of the placebo group (p=0.000);
furthermore, the TG of the high-dose group after 12 weeks (1.99+ 0.85) decreased
significantly, by 1.25 mmol/L (34.5%) from the baseline (p=0.000), which was also
significantly lower than that of the placebo group (p=0.001). We did not observe
elects of B -conglycinin ingestion (either low dose or high dose) on serum total and
HDL cholesterol. The test food containing B -conglycinin (4.6 g/d) met the present
evaluation criteria of eJectiveness for Chinese "health food", and was demonstrated
to decrease serum TG. Soy Protein Research, Japan 15, 108-116, 2012.

Key words : soy protein isolate, 3 -conglycinin, serum triacylglycerol, Foods for

specified health uses (FOSHU), health food
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Table 1. Baseline characteristics of participants

Group Placebo Low Dose High Dose
n 30 30 30
Age (y) 544+ 43 527+ 46 531% 47
Weight (kg) 628+ 41 645+ 51 632+ 34
BMI (kg/m?) 238+ 14 245+ 20 244+ 15
Total cholesterol o /o 01 653+ 073 643+ 106
(mmol/L)
LDL cholesterol .0, 168 391+ 058 391 0.95
(mmol/L)
HDL cholesterol 10, 56 120+ 036 1212 029
(mmol/L)
Triacylglycerol 425, 132 320+ 074 323+ 140
(mmol/L)
Apo AL (mmol/L) 154+ 009 152+ 0.15 150+ 0.14
Apo B (mmol/L) 109+ 009 116+ 010 113+ 0.3
Free fatty acid

+ + +

mE/L) 060+ 007 059+ 007 0.60+ 005
Free T3 (ng/mL) 575+ 047 546+ 053 562+ 0.56

Free T4 (ng/mL) 15.81+ 0.85 16.23+ 0.89 15.89+ 0.91
Data represent the meanz SD; No significant
differences across groups. To convert mmol/L to
mg/100mL, divide by 0.02586 for cholesterol and by
0.01129 for triacylglycerol.
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Table 2. EDect of (3-conglycinin on weight, BMI, and
main nutrients

Group n 0 wk 6 wk 12 wk

Weight (kg)

Placebo 30 628+ 43 636+ 4.3

Low dose 30 645+ 51 64.6+ 5.2

High dose 30 632t 34 634+ 35
BMI (kg/m?)

Placebo 30 238t 14 238+ 14

Low dose 30 245+ 20 245+ 20

High dose 30 244+ 15 244+ 15
Energy intake (kcal/d)

Placebo 30 2,002+ 441 1820+ 423 1917+ 1,077

Low dose 30 2,037+ 585 1,869+ 365 1,916+ 732

High dose 30 1918+ 474 1,732+ 384 1,896+ 750
Protein intake (g/d)

Placebo 30 710+ 278 674+ 255 854+ 826

Low dose 30 737+ 199 749+ 207 804+ 403

High dose 30 783+ 286 657+229 750+ 265
Fat intake (g/d)

Placebo 30 572+ 296 510+ 203 531t 407

Low dose 30 551+ 290 557+ 211 605+ 374

High dose 30 518+287 510+ 192 56.7+ 303
Carbohydrate intake (g/d)

Placebo 30 207.0+ 558 217.8+ 563 2176+ 1131

Low dose 30 2143+ 690 2137+ 451 2164+ 112.8

High dose 30 1959+ 580 1951+ 493 2234+ 1454

Data represent the mean+ SD; *, significantly (p<0.05)
dillerent from baseline (paired t-test), #, significantly
(p<0.05) dilerent from placebo (unpaired t-test).
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Table 3. Elect of B -conglycinin on serum lipid concentration

Group n 0 wk 6 wk 12 wk A 6 wk A 12 wk

Total cholesterol (mmol/L)

Placebo 30 643+ 081 6.04+ 087 6.72+ 0.77* -0.39 (-4.5%)+ 1.08 0.29 (4.9%)+ 0.46

Low dose 30 653+ 073 5.79+ 0.88* 6.36+ 0.82 -0.74 (9.7%) 124 -0.17 (-2.0%)+ 0.74#

High dose 30 6.43+ 1.06 6.10+ 0.82 6.22+ 0.97# -0.32 (-3.2%)+ 0.99 -0.21 (-15%)+ 1.09#%
LDL cholesterol (mmol/L)

Placebo 30 3.68+ 069 373+ 039 3.87+ 0.86 0.05+ 0.82 0.20+ 059

Low dose 30 391+ 058 344+ 048*# 345+ 056*# 047+ 0.73# 046+ 0.72#

High dose 30 391+ 095 364+ 042 3.39+ 0.58*# -0.27+ 1.06 -052+ 0.97#
HDL cholesterol (mmol/L)

Placebo 30 117+ 026 137+ 0.22* 122+ 0.28 0.19+ 0.33 0.04+ 0.30

Low dose 30 120+ 036 115+ 021# 116+ 014 -0.05+ 0.39# -0.04+ 0.36

High dose 30 121+ 029 129+ 0.25 123+ 0.26 0.08+ 0.40 0.03+ 0.33
Triacylglycerol (mmol/L)

Placebo 30 379+ 132 3.88+ 0.95 3.84+ 1.26 0.09 (12.6%)+ 0.71 0.05 (2.8%)+ 0.73

Low dose 30 320+ 0.74# 276+ 0.77* 241+ 078*# -044 (-145%)+ 0.20# -0.78 (-21.7%)+ 1.03#

High dose 30 323+ 140 277+ 135 199+ 0.85*# -0.46 (-17.4%)+ 0.17# -1.25 (-34.5%)+ 1.06#
Apo Al (mmol/L)

Placebo 30 154+ 0.09 126+ 0.18* 169+ 0.21* -0.28+ 0.20 0.15+ 0.23

Low dose 30 152+ 015 134+ 0.18* 168+ 0.24* -0.18+ 0.21 0.16+ 0.30

High dose 30 150+ 0.14 127+ 0.17* 161+ 0.19* -0.23+ 0.21 0.11+ 0.27
Apo B (mmol/L)

Placebo 30 1.09+ 0.09 111+ 0.07 115+ 0.13* 0.02+ 0.11 0.07+ 0.16

Low dose 30 116+ 010 1.04+ 0.10*# 104+ 0.22*# -0.11+ 0.14# -0.12+ 0.22#

High dose 30 113+ 013 099+ 0.13*#  0.98+ 0.13*# -0.13+ 0.18# -0.15+ 0.21#
Free fatty acid (mEq/L)

Placebo 30 060+ 0.07 0.52+ 0.04* 0.54+ 0.05* -0.08+ 0.06 -0.06+ 0.09

Low dose 30 059+ 007 0.54+ 0.04* 047+ 0.03*# -0.06+ 0.09 -0.12+ 0.08#

High dose 30 0.60+ 0.05 0.51+ 0.05* 047+ 0.03*# -0.09+ 0.07 -0.12+ 0.06#
Free T3 (ng/mL)

Placebo 30 575+ 047 5.15+ 0.66* 523+ 1.10*

Low dose 30 546x 053 501+ 0.66* 540+ 1.21

High dose 30 562+ 056 5.14+ 0.66* 544+ 134
Free T4 (ng/mL)

Placebo 30 15.81+ 0.85 1530+ 1.73 16.77+ 4.39

Low dose 30 16.23+ 0.89 1516+ 1.74*  16.88+ 442

High dose 30 1589+ 091 1572+ 1.55 1596+ 2.03

Data represent the meanz SD; * significantly (p<0.05) dilerent from baseline (paired t-test); #, significantly
(p<0.05) dilerent from placebo (unpaired t-test).

112 000000O0ddvol 18120120



2]

5 4
o O
Saf 1 o 1
g [
E, 3 M Placebo
Q Low dose
a2 .
= ® High dose

1 4

0 4

0 wk 6 wk 12 wk
Time

0.3

0.2 1
0.1 1 //
0 "

01+ 12 wk
-0.2 1
-0.3 1
-0.4 4
-0.54
-0.6-

—o— Placebo
Low dose
—4&— High dose

D

Change of LDL-C (mmol/L)

O
Time B#

Fig. 1. EQect of B -conglycinin on serum LDL-C concentration. Data represent the meanz SD; * significantly
(p<0.05) dilerent from baseline (paired t-test), #, significantly (p<0.05) dilerent from placebo (unpaired

t-test).

[o)]

ol

IN

I Y%  mPlacebo
Low dose

TG (mmol/L)
N w

M High dose

[y
1

o
"

6 wk 12 wk

Time

0.2 7
L ——

.0 h— .
d owl 6 wk 12 wk
S -0.21
IS
£ 047 Oy
o —— Placebo
P -0.61 Of
— Low dose
S) b# .
o 081 -4 High dose
2
g 11
<
O 1.2

-1.44 Time D#

Fig. 2. EDect of B -conglycinin on serum TG concentration. Data represent the meant SD; * significantly (p<0.05)
dilerent from baseline (paired t-test); #, significantly (p<0.05) dillerent from placebo (unpaired z-test).

gboooooboooOoooooe0obDODODOn
gboooooooobooboooooboooboboooo
gbooooooooboboooblzzooboooo
gbooooooboobooooooooboooo
ooooooooooooo

obooooooooboOooOedOOFree T3 OO
oooooooooooooobooobooooooboooo
00000000000 Db012000Free T30 OO
ooooooooooooobooooooooboooo
obobooooooboobooboobooooboooen
UFree TAUODOOOODOODOOOOOOOODOO
gbooobooobooboooooooobooooo

oooooobooo
gobooOooe0OOoOTCOOOOOODOIDOOO
00043 0000000000 047%014/7300 O
00000000000 000000y%=0067, p=
o710 TCOOOOOOO70OOOO

000000O0dodvol. 1820120

0023%000000000000%00/3000000
000000000Ox*=7925 p=00050 0000
006000 TCOODOOOOOMOOOOOOOs7%
000000000000 047%014/3000 000
0000000 OOx=0617, p=0432[0 0 0120 0 O
TCOODOOOO0OD01MOO00000037% 00000
000O0000%00/300 000000000000
Ox °=13.469, p=0.000[]
oo0o0O00dedOOTGOOOOOODI100000
00033%000000000007%02/300000
000000000y *=6.667, p=001000 0120 0 O
TGO UODOOODOO17000000057%00000
0000007%02/300000000000000
Ox *=17.330, p=0.0000 0000006000 TGO OO
00001U000000037% 0000000000
07%02/300 0000000000000 °=7954,
p=0005[0 00120 00TGO OO DO OD25000
00008% I 0000000000 7%02/30000

113



000000000000y *=35623, p=0.0001]

00000060 00HDL-CODODOOOOO7000
000023% 0000000000 067%020/300 0
000000000000y %=11.380, p=0.00100 0 O
12000HDL-CO0DODOO010000000033%
0000000000 02%06/3000000000
000000y %=1364,p=02430 0000006000
HDL-COOODOODODO15000000050%0 000
O00000067%020/3000 0000000000
0 Ox *=1.714, p=0.190(10 0 0120 O OHDL-CO O O
000014000000047% 0000000000
020%06/300 0000000000000 °=4800,
p=0.028[1]

U U

LDL-COOTCOOTGO OO OOOOOOOHDLC
00000000000000000000000
00000000000000000000000
oooooo*®0oo0o00000o0o0o0o0ooooo
0000000000 000000D0O000O0000
0000000000000 0000000000
OOLbLCOOTCOODOODODOOODOODOOO
000000000000 0000D0000000
00000000000000000200700 00
000000000000000000000000
O0000O0LDLOOODOO00 OO OOLDL-C>140
mg/100mL0 0 HDL-CO O O HLD-C<40 mg/100mLO
000000000000 TG2150 mg/100mLO O O
ooooo

0000000000 0000000000000
0oooo™oo000000000000000
000000000 0000000D0O0000000
oooooo™“ho000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000199900
“« 000000000000 0000000000
000000000000000000000000
000000000000000000000000
0000000000 000000000D200500
00000000000 00000D000D00000
HDLOODOOODOOOOOO1000000000o00
oooo

0000000000 0000000000000
0000000000000 OLwLbLO0O0O0Oog

114

0000000000000 00000000000
000000 D0D000000000000” O
00 00000000000 000000000
000000000000000000000000
0000000000000 MOoooooooog
00000000000 D00000000000MM0
000000000000000000000000
0000000000000 D0000D0000000
ooo™™og

00000000000 0000000000O0O
oo®*""ooooooo0op-00000oOO0ono
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000D00R-000000000D0O00DO0
000D0D0OVLDLOLDLOOOOOO0OD000000
0000000000000 D00000000000
O®0O0o000000000BR-0000000000
000000000 0o00oooooTeooOoOoOon
0000000000000 00000000000
0o0o00000oO0ooooo™®*op-000000000
000000000000000000000R-0
0000000000000 00O0OooTeoOO0n
ooooooooooTeOOoOoOoOoooooooyo
0000000000000 O0O00O0DVLDLODO
000000000000 0000ooo®™ooon
000000R-0000D000D0000OOApe BO
000000000000000000000000
00000000 000O0OOoo
00000000000p-0000000023 g/
00046 ¢/00000006000012000000
000000000000000000000000
0000D0000000000046/0000000
0000000000000 00000M 0000
000000000000 000000R-00000
00023¢/00046¢/00000001200000
0000000000000 D000LDLO0O0O0
000000000000 000000000023
o/0000000600000LDLOOOOODODOO
0000000000000 0pR-000000M46
o/00000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000D00000

000000O0ddvol 18120120



10 Taku K, Umegaki K, Sato Y, Taki Y, Endoh K

gogboogd

oobooooooOOO0OO0O0OO0O0O0O00000000p-000000000000O0O0O0D0DLO
ooooooooooobooooooboOoOooooOoboboOoOoOoOobocOoOoOoOoOOobOoOoOoOoObOO

gbobOoOoobocooooOooOoOoOoOoOOOD40Ob0GSOOOOOUOOOOOOUODOOODOOO

goboooobooooooooOooOooOoooboOobwooooboooobooDbOoooDObOoDbOboO
00000000000 000034000000mOo0o0o00Os3s00p-000000000023
9g/000000003300469/00030000000000001020000000000012

gbooboobooooobbboboooboooobobobooboooboobboobobooboboOoDbo

gbooooooooobooooooooooobooooOoboOooboobOoboboooboOobobooon
gbooobooboooooobooobooboooboobomooooboooobobooobooo
gbooboooobegnOTGOO276+x 0.770meant SDUOODODOO0OOOOOOOODOOOO

0.44 mmol/L0 145%00 000 p=000000 0000000000000 O0O0OGOOGO p=0.000000 00
1200 TGOO 241+ 0.78 mmol/LOO0 OO0 OO0 O0ODOO O O0.78 mmol/LO 21.7%00 O OO p=0.0000

gboboobO0o0oocOooO0oO0oocUOO0oOoboOp=0001OOOOO0OOCOOBOOOTGOO277+ 1.35
mmol/L0 0 0000000000046 mmol/LO174%00000p=00000 000000000
OOooOOoOOoOOoOoOooOOp=0000001200TGOO199+ 085 mmol/LO 00 O000000O0O0O
125 mmol/L0 345%0 0 000 p=0000l0 0 0000000000000 0O0OO0O p=0.000]0O
O@-00000000ooooo0o0oooooooooTCcOOHDL-COODOOOOOO0O0O0OO
oop-000000D00469/00000000000000O0DO0O0O0DOOO0ODODOOODODODO
gboooboooooboooon

gooboogo

and Watanabe S (2007). Soy isoflavones lower
serum total and LDL cholesterol in humans: a

meta-analysis of 11 randomized controlled trials. protein isolate. Food Chem, 102, 317-322.

50 Samoto M, Maebuchi M, Miyazaki C, Kugitani
H, Kohno M, Hirotsuka M and Kito M (2007):
Abundant proteins associated with lecithin in soy

Am J Clin Nutr, 85, 1148-1156.

200 Food Labeling: Health Claims; Soy Protein and
Coronary Heart Disease; Final Rule. http://www.
fda.gov/food/labelingnutrition/labelclaims/health
claimsmeetingsignificantscientificagreementssa/
ucmO074740.htm. (April 9, 2012).

30 Proposed generic health claim: The inclusion of
at least 25 g soya protein per day as part of a
diet low in saturated fat can help reduce blood
cholesterol. http://www.jhci.org.uk/approv/
schol2.htm. (April 9, 2012).

A00000000000000000O00oooo.
http://www.caa.go.jp/foods/pdf/syokuhin733.xls.
(April 9, 2012).

000000O0dodvol. 1820120

60 Kohno M, Hirotsuka M, Kito M and Matsuzawa
Y (2006): Decreases in serum triacylglycerol and
visceral fat mediated by dietary soybean beta-
conglycinin. J Atheroscler Thromb, 13, 247-255.

000D o0Mmoboo@moom@momoon
gooooooDb21mboo00oobooood
00000000, New Food Industry, 53, 36-58.

800 0bDO0O0Db0O00nOd. http://appl.sfda.gov.cn/
datasearch/face3/dir.ntml. (April 10, 2012).

oud0dO000dO0oOoOoOooOo203@OOID0oon
O000O0ooo200300MmM

10000000000,ed OO0OOOOOOOOOO
0000700 0000000oOooon
2007.

115



Hnoooooogo2011@od20o00o000o0oa
0 O 0O. http://www.mhlw.go.jp/bunya/kenkou/
eiyou/h21-houkoku.html. (May 1, 2012).

1200000000000 00000000OOO000OOd
Oooopoz0@00p-000000000O0O
000000000000 0000O77, 107-113.

130 Kohno M, Hirotsuka M, Kito M and Matsuzawa
Y (2006): Decreases in Serum Triacylglycerol and
Visceral Fat Mediated by Dietary Soybeanf
-conglycinin. J Atheroscler Thromb, 13, 247-255.

140 Baba T, Ueda A, Kohno M, Fukui K, Miyazaki
C, Hirotsuka M and Ishinaga M (2004): ECects of
soybean beta-conglycinin on body fat ratio and
serum lipid levels in healthy volunteers of female
university students. J Nutr Sci Vitaminol (Tokyo),
50, 26-31.

BOoODOoooooooooooOOooooooooo
0000ooDoDDODOo0O00OoooDooo2004p-0
oo ooooooooo
oJooooooodUoo.ogooooog, 7,
152-156.

116

160 Fukui K, Kojima M, Tachibana N, Kohno M,
Takamatsu K, Hirotsuka M and Kito M (2004):
Effects of soybean beta-conglycinin on hepatic
lipid metabolism and fecal lipid excretion in
normal adult rats. Biosci Biotechnol Biochem, 68,
1153-1155.

170 Moriyama T, Kishimoto K, Nagai K, Urade R,
Ogawa T, Utsumi S, Maruyama N and Maebuchi
M (2004): Soybean beta-conglycinin diet
suppresses serum triglyceride levels in normal
and genetically obese mice by induction of beta-
oxidation, downregulation of fatty acid synthase,
and inhibition of triglyceride absorption. Biosci
Biotechnol Biochem, 68, 352-359.

180 Tachibana N, Iwaoka Y, Hirotsuka M, Horio F
and Kohno M (2010). Beta-conglycinin lowers
very-low-density lipoprotein-triglyceride levels by
increasing adiponectin and insulin sensitivity in
rats. Biosci Biotechnol Biochem, 74, 1250-1255.

000000O0ddvol 18120120





