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Abstract

This study was aimed to investigate whether or not black soybean supplements affect levels of lipid profiles and female
hormone (estradiol; E2, estrogen; Es) in 57 middle-aged women (in their 40s and 50s). All subjects were randomly assigned
to the control or black soybean supplement group (BSS group). The BSS group was allocated to use dietary black soybean
supplements (100 g/day) for 8 weeks. The BSS subjects were divided into two subgroups; 14 women were in the premeno-
pausal group and 15 were in the postmenopausal group. We measured lipid profiles, female hormones and nutrient intakes
at 0 weesk and 8 weeks. After 8 weeks, high-density lipoprotein (HDL) cholesterol was significantly decreased (P<0.01) and
the athrogenic index (AI) was significantly increased (P<0.01) in control group. In BSS group, triglyceride (TG) (P<0.05),
low-density lipoprotein (LDL) cholesterol (P<0.01) and LDL-HDL ratio (LHR) (P<0.01) were significantly decreased.
However, E2 and Es were significantly increased (£<0.01). Compared to the control group, the BSS group revealed statistically
significant improvements in the levels of TG, HDL-cholesterol, AI, LHR, E2 and Es (P<0.05). In the premenopausal group,
HDL-cholesterol (P<0.05), E2 (P<0.01) and Es (P<0.05) were significantly increased and Al (P<0.01) and LHR (P<0.01) were
significantly decreased after 8 weeks. In the postmenopausal group, E2 (P<0.05), and Es (P<0.05) were significantly decreased.
However, total cholesterol (TC) was increased (P<0.01). Compared to the postmenopausal group, the premenopausal group
was significantly improved on HDL-cholesterol, LDL-cholesterol and LHR (P<0.05). In conclusion, black soybean supplements
may have beneficial effects on improving lipid profiles and female hormones.
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et al(2003)Z} Choi et al(2005)el14] H7 F o] oA o] AZ
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A7 2 A Fe 23 AHEAS7120 Inbody 3.0(Biospace,
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2 e ge AESE tBMI=A S (kg)/A Hm?)).
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chemiluminescent immunoassay)2-2, Es(estrogen)= "AFH
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o dAte] i HH Aele A% 3-day food record(FE
1, 3 29)E o8&l A5E w8 TA7F A=
7] L5 Aol hFAEANA AL 7154 A4 WS 2
SotaL, 715A] dAlE A wiR-eilon, A WAk
TAZE AR A A 3, TA 713 T v 8 F T
34 o] AL AH W8-S 753kl Al dda AT
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51.7%(1578) 2.2 F 9] HA ol Aol fIdlem(p=
0.896), thx3 BSSo] AL A fro] A& Hol
A ol F o] FEAdo]l ASE UK Table 1).
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2. =71t 42 2 2545 el Ao|MF wist d|n

Z72 BSST ouA] dH =

9 ehrshE, T, A Ao ol FeElaEE dH S

T B5 et ¥kt gllch vt BSSwe] kA

AHAZ s 98l ZF i) 27)aE BAste] F 1t
5 =

Asteke] zpolE A E oy, F o] Ao FH stk
£ #9291 Ajo]E Holx] eFgttHTable 2).
3. ==t 42 & E3MFTe XEX®E ¥ =2

A A dZ2T3 BSSTe 7] €35 AR ® 2
2 e dF AL AR T F FUzEHES F
A AT ALl st Ak SA F SRS BSSell
A] 109.3+52.0 mg/dLoA] 96.1436.3 mg/dL=E -2l3HA] 7+4
3RO (P=0.011), F 3t 27| FAAA A& HAsH
HAstEE vlwek 27, BSSwro] thxatol Hls] /3R o]
oA o2 714 tHP=0.022). HDL-Z| ~H| =& &1
oA FA A 58.0413.0 mg/dLoll A ZA F 53.8+12.2 mg/dL
2 oA 1At o (P=0.017), BSST-S 4] & <kzh
7P oY fole ¥istE Holx| skt 12y, HDL-
Fel| el 273ke B 7wkt sk vlagk A9
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Table 1. General characteristics of the subject

Control group ~ BSS group P-
(n=28) (n=29) value
Age (years) 49.6+3.3Y 49.043.7 0.489"
Height (cm) 158.9+4.0 160.3+£4.0 0.211"
Weight (kg) 60.0+4.5 58.3+6.4 0.255"
BMI (kg/m?) 23.842.2 227422 0.063"
Menopausal status
Premenopause 14(50.0)% 14(48.3) .
0.896
Postmenopause 14(50.0) 15(51.7)
D Mean+S.D.
DN (%).

' Significantly different between control and BSS group at 0 week
by independent #-test at P<0.05.

* Significantly different between control and BSS group at 0 week
by chi-square test at P<0.05.
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Table 2. Comparison of nutrient intakes between control and BSS group

Control group (n=28) BSS group (n=29) P- P-

0 week 8 week Diff. 0 week § week Diff. value'  value'
Energy (kcal) 1,662.6+446.0 1,627.24+428.6 -354+179.4  1,616.6+444.8 1,632.5+420.1 15.8+208.6 0.698 0.324
Carbohydrate (g) 244.1+£55.9 240.24+85.8 -3.8+58.3 241.0+78.9 228.1474.2  -12.9467.8 0.868 0.589
Protein (g) 71.9+18.1 73.3+£23.3 1.3+24.2 71.9£18.6 73.8£18.6 1.9421.2 0.998 0.923
Fat (g) 43.0£19.0 41.3£13.6 -1.7£19.1 42.4+18.4 47.0+20.8 4.6+21.8 0.905 0.254
Fiber (g) 21.5+5.8 20.3+5.7 -1.2+8.9 21.0+6.7 19.446.6 -1.6£9.5 0.771 0.852
Cholesterol (mg) 346.0£179.1  316.5+£185.5 —29.44+230.0 288.9£166.2  348.1£198.4  59.24271.2 0.218 0.188

' Significantly different between control and BSS group at 0 week by independent #-test at P<0.05.
i Significantly different between control and BSS group on difference of variables by ANCOVA adjusted initial value at P<0.05.

BSSro] tixwto] vls| frefatAl Sviste 2RE Bt
(P=0.004). LDL-Z#| 28|22 BSSTollA 41 2 140.8+36.9
mg/dLA A FA] 3 132.7+36.4 mg/dLE F-2]5HA 43S
THP=0.005)(Table 3).

A9} LHRO] W3} Ao, 2wl = AZF A4 A
2.5¢1.3001A4 SA T 2.8+1.3% FelsAl S718(P=0.022),
BSSwellAl= LHRo] A M3 & 247} 2.5+1.0, 2.3+0.9%
Frol Al AR THP=0.020). Z713kS B ste] =T}
BSS2] Al9} LHR ®¥ig}3d-S Ao Az, BSSwo] &7
o B8] AI(P=0.014)2} LHR(P=0.010) 714l TS &x}2Ql
Ao Z eI T Table 3).

| ZTol| A= estradiol#} estrogenol| A &4 873k -2l gh
H3lE Holx| gqkou) BSSTollA & E27F 2] A 92.0+
122.1 pg/mLellA] F4) 2 180.6+203.6 pg/mL(P=0.002)=, Es

7} A A 188.2+167.6 pg/mLollA] S 3 291.24254.6 pg/mL
2 95 S48k tHP=0.002). =3} oA T E28e] 27
HS B3 T 7t estradiol@} estrogen W3} W] mof A
BSSo| thztdl Bls] E2(P=0.031)%} Es(P=0.003)7} T3
T8t YEFSETH Table 3).

4. AZT0 HATFo Ao|MF S H|W

BSSw 2 73 7l whet 97w} AT o R vro] 4
ol JFE Hlme AF}, 27| oyA] AdF o] 7 1,419.8+
304.4 keal, H7 1,800.4+484.6 keal = #H 7ol A -] 8}/
=% (P=0.018), 7] ©rake AT A AT &
o8 E=Skth(P=0.000). V73 L% 8T B oAlUA] B
2 A3 2 ¥st gldlen, A wel = A 337
oJ5tA 7Ll ThP=0.016). 271 olUA] B gshs A4

Table 3. Comparisons of biochemical characteristics and indexes of CVD between control and BSS group

Control group (n=28) BSS group (n=29) P- P-

0 week 8 week Diff. 0 week 8 week Diff. value'  value'
TC (mg/dL)  187.0429.0 190.3+30.7 334143 192.4435.7 197.1435.3 4.7+13.2 0.534  0.688
TG (mg/dL)  102.1+58.9 107.7+55.6 564333 109.3+52.0 96.1436.3" -13.2426.3 0627  0.022
HDL (mg/dL)  58.0+13.0 53.8£12.2" -42+88 58.6=10.0 60.4+£10.9 1.8+5.8 0.832  0.004
LDL (mg/dL)  121.2433.0 118.0£29.4 -3.2+14.4 140.84+36.9 132.7436.4™ -8.1+14.4 0.039  0.564
Al 2.541.3 2.8+1.3" 0.3+0.5 2.4+0.9 24+1.0 0.0+0.4 0.819  0.014
LHR 2.3£1.1 24+1.1 0.1£0.4 2.5£1.0 2.340.9° -0.2+0.4 0.397  0.010
E2 (pg/mL) 91.0+104.6 99.1156.2 8.1+132.3 92.0£122.1  180.6£203.6"  88.6x141.9 0973  0.031
Es (pg/mL)  198.5£163.0  163.7t1827  -348t175.6  188.2+167.6 291242546  103.0+157.8 0815  0.003

' Significantly different between control and BSS group at 0 week by independent #-test at P<0.05.
i Significantly different between control and BSS group on difference of variables by ANCOVA adjusted initial value at P<0.05.

" Statistical significance was evaluated by paired t-test (* P<0.05,

™ P<0.01).
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g BAYste] T 71t 2ol WSS vlae 23 &
o8t Afo]F Holx] gol FA HWE F o] HoldH =
2 Aol7t gl Ao w ZALETHTable 4).

5. €471 HEFe XEXE Y 522 s H|n

I3 AR 2 T2EL 2o]iF ] JTFS B = 9l
ocrvg AT AT AFEAE 9 T2 ¥g) vl Al
Z7] YA A, @skE A3 A A3 s 2
7t A ®e] 27|3E BAsle] B3t

LA Ao 2713kS vlwdt A}, E2(P=0.004)%F
Es(P=0.001)E #|¢]3+ BE Fd A FA F 73T felgt 2t

A & st gidloy, AT FA A 186.5434.4 mg/
dLollA 2] 3 196.1+33.3 mg/dLE 2] 3HA Z7}sl e ur
(P=0.005), 2]o]1AF W3l 2 27|3e By T & &
Zel|2HE W= ol gk Afo]E HolA] Sk P=0.587).
Y7472 HDL-Z#| 2HE°] 59.0+11.9mg/dLolA TA &
61.7+11.6 mg/dLE -23HA Z7}1381%1 21 (P=0.018), 2]°] 4]
F WsteF 5l 27] HDL-ZH| =8 & 215 aelsisis o €
7oA HDL-Z# 2=H| &o] froletA Trtehe 23E B2
STHP=0.024). LDL-Z¥ 2H &2 A T D77ollA <l st
Al A3 2™ (P=0.001), 2]o]4% WsleF 2 %7] LDL-
ZY|zEHE FAE B4 LDL tﬂﬁ}%} vl A3}, 37wl
H|3l| ¥7dtoll A LDLO] frolatA thashe A= Yehsk
tH(P=0.029)(Table 5).

AATANA Al= A A 25511004 A F 244112 &
OJHAl 4H423k3 2 (P=0.004), LHR 4] TXH % FrelstA
2SI THP=0.001). HZd o E A A & Al®} LHR &

T & ¥gE Holx| &Skt AoldA ‘ﬂﬁ‘r& 9 27
2% LHR W8l H7Tol vlg] ATl F25H

sa2 8l A g vAs 9F 345

ashke Ao 2 UERITHP=0.034)(Table 5).

SER L W3S Auud 9 FdE S F
E2(P=0.007)} Es(P=0.013)7} #-2l5HA S71stsiom, =
T A &= E2(P=0.010)%} Es(P=0.009) &5 f2]aHl Z7}s
Atk AoldF Wik 3 275 BASE A5 94T
I} H A9 estradiol?} estrogen W 3}&ol|= x}o]7} gl
(Table 5).

ol ok
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LN )

al
=

HZ A3 5 o449 EF A
= e} H7 of Fof| wE B
wsk7] 8 A=Ak
el ol eHte] RS Al 71 (Al 2] ), B
717t Toll upe} v $- thFslth(Maskarinec et al
1998, Caldwell et al 2005) USDAGOI| A A A 3E 2| X]"%ﬂ
U:]—% q]l:r 100 goﬂ 61—0Q = o]/\ ﬂ.y_ “GLBLO_ "]’-ﬂi‘:’q
& 103.56 mg, 1|= 159.98 mg, L 130.65 mg, =7 118.28
mg, 3= 178.81 mgl 2 ThE Fi7tol] 3| Sk=roll A AuljE
9 OV\EE}E“ ghafo] =9ITHU.S. Department of Agricul-
ture 2008). F=F, F-Elutetol A AlgtE = SUlAF o 10714]
9 1i—é—i}%4 TS EAS A, Pt o|AZeHE &
o] 125.87 mg/100 g(101.35 mg/100 g~167.52 mg/100 g) S &
WEFATHLee er al 2000). ol2fgh A7+ 235 vpeko
Aol A" He F 100 goll FHE o] aZatio] e
°F 150 mgo 2 F4E 4 ok

2ol & B3t fElvet o439 olaZehd A S A
B ATENA, Lee ef al(2000)S $-2lvhe} Sdod A o] 24.41
mg®] olaZeHE-S 2ol Bl AF Tt st o, Lee
et al(2010)9X1= 2lo]& &3 Hit o|AaFehd HF Fol 1

2
% 4ol

_.4—9_1:: =i

5 =

Table 4. Comparison of nutrient intakes between premenopausal and postmenopausal subjects in BSS group

Premenopausal group (n=14) Postmenopausal group (n=15) P- P-

0 week 8 week Diff. 0 week 8 week Diff. value'  value®
Energy (kcal) 1,419.84304.4  1,439.74345.5  20.0+£236.4 1,800.4+484.6  18,12.4+412.8 12.0£1874  0.018 0.779
Carbohydrate (g)  191.2+42.9 198.0+71.6 6.8+69.4 287.6+£76.9 256.2+67.1 —-31.4+63.0 0.000 0.422
Protein (g) 71.5+20.1 71.4+15.4 —0.1+24.3 72.3+17.8 76.1+21.5 3.8+18.4 0.909  0.627
Fat (g) 43.4+19.6 39.8+14.8 -3.6+23.8 41.5+17.8 53.6+23.7° 12.2+17.3 0.785  0.792
Fiber (g) 20.1+8.5 19.0+7.5 -1.1£12.5 21.8+4.7 19.7+5.8 -2.146.0 0.520  0.801
Cholesterol (mg)  305.1£126.4 301.3£165.0  —3.8+2524 273.7+199.8 391.742219  118.0£283.3  0.615 0.232

' Significantly different between pre- and post-menopausal group at 0 week by independent #test at P<0.05.
i Significantly different between pre- and post-menopausal group on difference of variables by ANCOVA adjusted initial value at P<0.05.

" Statistical significance was evaluated by paired r-test at P<0.03.
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Table 5. Comparisons of biochemical characteristics and risk of CVD between premenopausal and postmenopausal subjects

in BSS group

Premenopausal group (n=14)

Postmenopausal group (n=15)

P- P-

0 week 8 week Diff. 0 week 8 week Diff, value'  value®
TC (mg/dL)  198.6+37.3 198.2+38.6 -0.4+13.6 186.5+344  196.1+33.3" 954112 0373 0.587
TG (mg/dL)  121.6£62.6 105.1+40.9 -16.5+29.7 97.9438.4 87.7+30.3 -1024232 0236 0.188
HDL (mg/dL)  59.0+11.9 61.711.6" 2.7+3.8 58.3+8.3 59.1+10.6 0.9+7.3 0.850  0.024
LDL (mg/dL) 148.6£36.9 132.6£36.9" -16.1£13.6 133.4£36.5  132.8+37.2 -0.6£10.8 0274  0.029
Al 2.5+1.1 2.4+1.17 —0.2+0.2 2.3+0.8 2.4+0.8 0.2+0.5 0.494  0.081
LHR 2.7+1.2 2.3+1.07 —0.4+0.4 2.4+0.8 2.4£0.8 0.0+0.4 0397  0.034
E2 (pgml)  162.3+143.7  316.8+219.8"  154.5+181.5 26.4+33.4 53.5+46.9" 27.1£354  0.004  0.158
Es (pgmL)  299.9+182.6  458.14276.4" 158.14206.6 84.0£33.1  135.5£70.2" 51.5£65.8  0.001  0.169

' Significantly different between pre- and post-menopausal group at 0 week by independent #-test at P<0.05.
*Signiﬁcantly different between pre- and post-menopausal group on difference of variables by ANCOVA adjusted initial value, initial
energy intake and changes of intake on carbohydrate and fat at P<0.05.

™ Statistical significance was evaluated by paired rtest (* P<0.05,
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