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Abstract

To investigate the effects of yellow soybean powder on serum lipid level and enzyme activities, male Sprague-Dawley(SD)
rats were given hypedipidemic diets for 6 weeks. Rats(n=8) were divided into three groups consisting the normal group(N),
hypedipidemic diets group(C) and hypedipidemic diets and yellow soybean powder group(YSP). YSP group lowered triglyceride,
total lipid, phospholpid, ester-cholesterol and free-cholested than control group. YSP group lowered total-cholesterol,
VLDL-cholesterol and LDL-cholesterol but increased HDL-cholesterol of the serum compared to the control group. Athergenic
Index(AI) and LHR(LDL-cholesterol/HDL-cholesterol ratio) of YSP group was decreased by control group (p<0.05). On the other
hand, glutamic oxaloacetate transaminase(GOT), glutamic pyruvate transaminase (GTP), lactate dehydrogenase(LDHase) and
alkaline phosphatase(ALP) enzymes activities were decreased by hypedipidemic diets group (C). These results suggest that yellow
soybean powder fed a lipid lowering effect in serum of rats.

Key words : Hypedipidmic rats, yellow soybean powder, serum lipid metabolism, GOT, GPT, ALP, LDHase.
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g2 T MAFEL 2AZ HAUL W olo| B FL 50
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6. Total Cholesterol, Triglyceride, Lipase AT 2!
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A]2Kcholestero-R A€k, =A<k, )0z WA I A}
£-3}9] 1, triglyceride:= enzymetic glycerile B]AA ¥ ] ]
o] 2J&ted TG kit(Boehringer Mannheim, Germany)2 A}-&
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Table 1. Composition of basal and hypedipidemic diet

(g/ke)
Ingredient Normal Control YSP
Casein 200 200 200
Corn starch 4257 367.3 367.3
Sucrose 212.8 208.7 208.7
Comn oil 50 - -
Tallow 100 100
AIN-93 MIN mix” 50 50 50
AIN-93 VIT mix” 10 10 10
Choline cholide 15 L5 1.5
Cellulose 50 50 50
Cholestrerol 0 10 10
Sodium cholate 0 25 25
Yellow soybean powder 20
Total energy(kcal) 3,804 4,003 4,003
Y AIN- 93-VX, ¥ AIN-93M-MX.

819 11, lipase BAEE &4 kit(Sigma Co A, USA)H o <]
3] 505 nmolH EFEE 2% T A4 (Hitachi
=747, Japan)E o]&-3te] F8}ATt A A2 L-PL(L-phos-
pholipid) kit A]2KSinyang, Japan)2 ©]-&3lc] HAe] qui-
none A9l B34 % (Hitachi-7180, Japan)E &4 3l T2 &

735

7. HDL-Cholesterol, LDL-Cholesterol & VLDL-Chole-
stereo

Enzymetic colorimetry ®H-2 ©]-8-8}] HDL-cholesterol kit
(Boehringer Mannheim, Germany), LDL-cholesterol, VLDL-
cholesterol kit(Daichi, Japan)2- o]-&38}c] A3}e E-A7|(Hi-
tachi-7150, Japan) 2 %2 3199t} E 23} 2]43Al : Athe-
rogenic Index)= Hagulund et al(1991)9]] 9J3} [& Zd| 2|
E-HDL-Z#| 28| S/HDL-Z¢| 2H &]& ©]83l61, 604 ©]
o] wQlol A1 A% P4 9% A2 Wnd LR
< [LDL-Z#| 2H| E/HDL-Z| »~H &1 ©] &3t Al4tela
tHAllred 1990).

8. Total Lipid, Free Cholesterol 2! Ester-Cholesterol
% 22 phospho-vanillin A 2K Advanced Diagnostics, USA)
o2 HANAM Yehd A S SR 540 nmel A 27

B} 11, free cholesterol @ ester-cholesterol-& Sigmarle] &

HFE Fo7t 2A8S 59 At 2 54 BT WA 9F 167

F BEAR B kitE o838l FA kit A]2KSigma Co.
USAR A ¢]a] &35 505 nm(Hitachi-7180, Japan)oljA] &
B=E SHA

9. Glutamic Oxaloacetate Transaminase(GOT), Glu-
tamic Pyruvate Rransaminase(GTP), Lactate Dehydro-
genase(LDH) 4! Alkaline phosphatase(ALP)

g2 Z2] GOT+ Boehringer Mannheim®] GOT kitZ, GPT
£ Boehringer Mannheim®] GPT kitE A}-2-5}¢ 1, LDHase
+ LDH kit (Boehringer Mannheim, Germany)ZE- ©]-8-5}53 11,
ALP= ALP kit(Boehringer Mannheim, Germany)Z ©]-8-5}]
WRAAIZ] & RS zFEE-A7](Hitach-747, Japan)E FE 2

2335k
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1. 40| ¢F2 ME B0 « Aol 28

IAYZE SR 4 327 AP E G5 29 20| 2 Fo
3 APFERNE NS A3 7 FelaHE T
= 3% A 45 F XSS FEIA e HAEn=
5) TEE 59.549.2 mg/dL, DA EEE F23 AT (n=5)
ZY2HE FEE 742483 mg/dLz AP Fo] SEHS
34015199t} Table 264 B vle} 28 =o0] 8557 oF
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AT Fredd 2% = T/ FodZ(YSP o T3}

Table 2. Daily food intake, body weight gain and food effi-
ciency ratio of rats fed experimental diet for 6 weeks

Food intake Body weight gain

Group” FER

(g/day) (6 week/rat)
Normal 20.1£2.9% 112.5+16.7° 0.2+0.08
Control 19.7+3.8% 134.0£12.3 0.2+0.07
YSP 21.542.6° 121.0£11.6® 0.1£0.05

D See legends in Table 1.

2 Means+SD(n=8).

*® Means with different superscripts within a column indicate
significant difference(p<0.05).
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A(n=8) 65 T HAAA | 94 ¥ 349
T+ 2lo] 4432 Normal 7] 20.1 g/day, Control T-©] 1
g/day, YSP o] 21.5 g/day® Control 9] 2Jo] A3 ek

2 7o gl <Rzt WA JElEd ol Lee et al
(1998)7}F 2]o] A|Hke] =50 zolA|H 2lole] Bla} calorie
densityo]] JaE Fol 2o] YH o] HaT AR Hus
of B Apos FARE AES BATE A IS 2
Conrol 7*©] Normal ol vl oA o & =713l a, 2
o] F&°] 9lojxl= Control %} Normal ol H]&}ed 27k
Z7vstE ek 8 Joo et al(1995)= 657 AV 71F L.
AEZF fFedd] AT SIS 2459 g, YT 1637 ¢
o2 IAEF FETe AFe] A FrhEAn, 2
ole] FolZ 183.4~198.28 go & A|Z Z7p7t A=A
8t931, Kang et al2003)% DA EF FET2 196+21.6 g,
Y TE 2425185 g, AT 17917.7 go & 2@ 4ol
FAR A SV ZAFHJTE Busie] B AFgE
Ak A Bk
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2. 2t &Y FAH 9 Hst
Table 30j|A] B upe} o] 7t 7] 229 FAleA
Zo] thE A Fof vl Z7hstd e

zao] AT Y v F7HE golgol vl
2 Z7}slg ek Schafer(1995)2] A uto]
A7E doiuA ek 2kl A B T Aol
AFA] ko Zhol] xwo] el A|wzto]
aob Hlws] B w B Aol Fo] 4%
ol FujH oz Zhad AL g o
A2 A) 7F ZAV 89 o2 718 Sung et al(1997),
Wursch P(1979) 2 Park 0J(1994)2] ® 319} A} AdS
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Table 3. Relative organs weights on diet groups after feeding 6 weeks

LA

i

Jou

Kotro} mEERE

5= AAT(Normal)S- 70.5£9.5 mg/dL, 1L
£-%8} ¢ Z7(Control)-= 76.8+13.0 mg/dL, 1A E
Z f=aol @ Z/1F Fo(YSP)2 50.6+6.8 mg/dL=
Control ol H|3}a] YSP Fo] fo|Hod IHasion, &
A A& Normal & 280.7+28.9 mg/dL, Control & 577.5
+41.7 mg/dL, YSP & 349.5£27.2 mg/dLZ Control o H]
3to] YSP o] fojd o8 7HAsksitt Q1A Normal o
o] 102.7+16.6 mg/dL, YSP 7©] 94.0+8.0 mg/dL, Control o
£ 131.5+18.0 mg/dLZ, YSP 7©] Conrol o) B]dlo] f2
Aoz 7+A48tH T} Lee(Lee & Koh 1994)5& &4 AW ¥
ol A Aol F AF e BF A F D] 853t
AF A= B Tl g felAl Mt F3
STk Zadigled ol 6570 =@ FIHRE AHSE T
o] IAEZF FETl vlste] Folal Faw AR fAbe
ot &3 Kim JK(1990)2 4 AW F=e YSP ] 67.9
+5.1 mg/dL, Controli#< 94.124.7 mg/dL 2 F-7}5-Tol H]&]
GolA o7 7HA4slgl o™, Costa(Costa & Summa 2000) 52
DAYS FAe] A UiF Ao HHrt EE A %
= 22271tk 3191 2L, Morita ef al(1997)<- soyprotein diet
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Table 4. Triglyceride, total lipid, and phospholipid levels in
serum of rats fed the experimental diets for 6 weeks

(mg/dL)
Group" Triglyceride Total lipid Phospholipid
Normal 70.5+ 947 280.7+28.9 102.716.6™
Control 76.8+13.0° 577.5:41.7° 131.5+18.0°
YSP 50.6+ 6.8° 349.5+27.2° 94.0+ 8.0°

D See legends in Table 1.

& Means£SD(n=R).

*® Means with different superscripts within a column indicate
significant difference(p<0.05).

(unit g/100g body weight)

Groupl)\Tissue Liver Kidney Heart Lung Spleen Testis
Normal 324032 0.6+0.05 0.30.002 0.4+0.03° 0.21+0.01 0.89+0.04
Control 3.5+0.36° 0.6£0.12 0.3+0.002° 0.60.04° 0.22+0.07 0.91+0.08
YSP 2.7+0.32° 0.6+0.08 0.3+0.003° 0.4+0.10° 0.19+0.02 0.87+0.08

D See legends in Table 1.
2 Means+SD(n=3).
¢ Means with different superscripts

within a column indicate significant difference(p<0.05).
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Ao s H 739 =v(Narayan & McMullen 1979, Narayan et
al 1977), No et al(2002)= 1X|A 2lolo] 71 EAF FHE
7V A 543 AR L voldl whE A TEE foHo
= 27151901, Han ef al(2000)2- 46.6%2] 7 Z=7ke] Frbe
FA2 e FRzHEH X T2E A @
FRo} 24 Ao e G XA gsktha W
w3tk 2 A Ag aA4¥8S F & Aol FUNEE &

=
o1} Han et al(2000)9] A= FASF AS Hch B
43 23 oz v YSP T QAR T Hdas ¥
T 7hg A FEe] AT ol EFAd Bk opel of
W ol Rz o3l ke HANY ¥H Y 55 gae F
AAE 23 Bz 7ot s A T aidy) 22 a3

2]
£ 7HAE Aoz Asdr:

4. & Z2|AHE, HDL-Z2|AHE, LDL-Z23|AHE,
VLDL-Z2|AHE, sHdst X+ 2 A X

7 AY Aolg Fog & 84 F 3 Zul2HE vh
HDL-Cholesterol, LDL-cholesterol, HDL-cholestrol ‘gXx°l ™
&+ LDL-cholesterol ‘=< H]&(LHR) 2! T3} 2]<¢= Ta-

ble 5ol BE wie} 2t) & Y AHE T BT Nor-
mal) 2 73.749.0 mg/dL, TAPZ §% t)FF(Control) 95.2
4144 mg/dL TAYZE §5 T =@ T7}= FoJHYSP)S
72.6£8.4 mg/dLZ Control ol ®]3le] YSP Fo| Ho]d0
2 7325199t} HDL-cholesterol ‘55 ol|A4] Normal -2 13.9+3.3
mg/dL, Control &£ 11.242.7 mg/dL, YSP & 23.845.8 mg/
dLZ Control 7] B3} YSP o] fel& oz Zrhslsct
LDL-cholesterol “5=oll4] Normal 2 41.1£9.7 mg/dL, Con-
trol 2 76.5+11.4 mg/dL, YSP 7% 38.3+8.0 mg/dLE Con-
trol ol H]5}e] YSP o] fola o & 744319t} VLDL- cho-
lesterol 5%+ Normal w2 14.14.8 mg/dL, Control 72 15.9
4.0 mg/dL, YSP T2 7.141.8 mg/dL=E Control 7%} Normal
o Hl3le] felH oz ATt SRVARRE ov A
e YREE FHAs ofste] WHEBEZ of3 A
o]-g3te] T A Ao Wy 27| ARE L T
A FE FEY 2H E7) HDL-ZY 28| 5258 =T
I} Normal 72 4.3+1.2 mg/dL, Cotrol -2 7.5£2.7 mg/ dL,
YSP #& 2.9+0.3 mg/dLE Control ol H|skd YSP o]
feldoz 7Haslty. HDL-Z# 481 & Fxol tig LDL-
Zy|2~HE HEH|(LHR)E Control && 6.99) H]&la] YSP
o] L62Z FoJotA gasiith €5 SU4HE v
e 28 E AF el whet Aol A L8 #
A A&H o R A AFeAY Be AHY A5 Ee
Wl A 0] ME w3} £33 o7 /] oAby deE
aEicin B ks thJeong et al 1996). HDL-Ze)] 2H &2
Tz 229 FY2HES P02 desd Fddln s
chl o] Q1220 2 Venter ef al(1990)2 HDL-Z#| 28| &
Y27F HDL-Z¥ 28 &2 f2] FHAHES o ~H 23)st
= lecithin:cholesterol acetyltransferase(LCAT)2] EHA 3lof]
Foste] FezEH 2 AED §48 A, FeHgsizt
45 Vet Hugk 31& Hj&Eske] oje] AteA] HDL-
cholesterol> FH 7 ste} A ol iAo el &7t 9

i o do o

2 o

o do 4

o N

Table 5. Total cholesterol, HDL-cholesterol, LDL~cholesterol, VLDI-cholesterol, Al(atherogenic index) and LHR in serum of

rats fed experimenral diet for 6 weeks (mg/dL)
Group” Total-cholesterol ~ HDL-cholesterol ~ LDL-cholesterol ~ VLDL-cholesterol AP LHRY
Normal 73.7+ 9.0 13.9+3.3° 411+ 97 14.144.8° 4312 2.9+0.9°
Control 95.2+14.4" 11.242.7° 76.5+11.4° 15.9+4.07° 7.5+£2.7° 6.9+1.6"
YSP 726+ 8.4° 23.8+5.8° 383+ 8.0° 7.1+1.8° 2.1+0.3° 1.6+0.2°

D See legends in Table 1.
? MeanstSD(n=8).

¢ Means with different superscripts within a column indicate significant difference(p<0.05).
? Al(Atherogenic index)=Total cholesterol-HDL-cholesterol/HDL-cholesterol.

9 LHR: LDL-cholesterol/HDL-cholesterol.
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= Aoz HuErh s LDL-cholesterol& ¥%
€59 FE v e F MY g2 FES AR gkt
T2 T4 didd FYHES A8 TS
oz F 7] wjFo FWASEH HEHA o] o
Z2% 948 AAZ LA HGorden et al 1981, Stamel &

1
Wenlforth 1986). Terpstra et al(1982)2 Y AHE B3
FHollM F Dildo] A FHAHE T5F 5 T3t
gtttz Bndta, @A 9l isoflavone, £3) genistein
T oAte] 7hede] e ARoEA AT F F
#2853 LDL-F &8 E 58 ASMI7] 1, HDL-F
ZY2HE 28 7K ¥ olzl LDL-Ze| 2HE
Ak D AE S48 JAdTha FoHChait A 1996). S
Forsythe et al(1980)-2 & Tz o] FH e & A3} A=
Z oA Aol of=277l/E4le] Blge] E7] wiEeH,
LDL-Z¥2H &9 4Hs} 9 A2 AA gt o}
(Kanazaw 1996), o|49] | Hit T #H AR

}
=

i of
o
EU}E ﬂllo
2

ol 8% AA Fxo vX & Az T UE 4 d ¥
T FelzHE = 9 2 A A e T8 43

of 2% gl=HE A7t 5 T Ho] 24 wet ot
FotA vehd = glont B Ageln Lol F AA] AF
AN 27 FU=HE vE dar TP AT

LHRE Qe = glo] F7Izke] T 4% die aXEs=
AN E Aoz JEnt A8 7 A8 o] 7]l

g3 2 5 Ao

5. Eater-Z || AHIZ, Free-Ze|AHIE % 2|Tfobx| &
o

Table 69)A] B v}l o] ester-cholestrol®} free-choleste-
rol B%E 717} A A7H(Normal)L 49.6+9.2, 26.7+7.8 mg/dL,
A Z §5 )27 (Control)-2 82.8+9.6 mg/dL, 55.3+ 7.2
mg/dL, ZAPZE §= T =T ZI}RT(YSP)L 49.3+ 5.6

Table 6. Concentration of ester-cholesterol, free-cholesterol
and lipase activity in serum of rats fed experimental diet for
6 weeks

Ester-cholesterol  Free-cholesterol ~ Lipase activity

Grouw” gL (me/dL) aun)
Normal 49.6+9.2") 26.7+7.8° 55403
Control 82.849.6" 55.347.2° 53203
YSP 49.3+5.6° 24.9+9.9° 5.0+0.5

Y Qee legends in Table I.

2 Means+SD(n=8).

*¢ Means with different superscripts within a column indicate
significant difference(p<0.05).

fobAlol st

mg/dL, 24.949.9 mg/dLE Control 7ol B]8}ed YSP o] &
ooz Zra3dlet ol AF k@ TR F9E F
Y AHE ¥E22 2472 HDL-ZE 2H & 528 5
7WAA BEAZ ReR B 4 k. Garg $(Garg et al
1988)2 #FH ol SH2HES i 8 T #2-F4
2HE 35t A5t siEed 8 Ao % Control
o] Normal s¢#} YSP of] H|3] fol& o2 Frtsted &
AVer 8-S BTt elafolx] €4 %= Normal #0] 5.5+0.3
[U/L, Control o] 53202 IU/L, YSP <& 5.0+0.5 IL/LE
2ol vjsted 71438kt Kwon er al(1998)-& 718 4]
| 5 &7g9] trypsin 84 & Ad}ste] T gl &
Gtay B0 2 WA E s F peptidert Bk A
gt midgezn AU FH2EE pool 2715 A
7131 Z A o)zt A% &7 trypsin B/3 7 lipase /3
< ZaAFTn Basldn)l B A RAME lipase E430]
Control7>e] ¥)3le] YSP Fo] il as] FA3 A
Ryt

=]
mo flr P
o b

22

i

O

6. 84X = GPT(Glutamic Pyruvate Transaminase), GOT
(Glutamic Oxaloacetate Transmainase), ALP(Alkaline Pho-
sphate) % LDHase(lLactate Dehydrogenase) Z4 T

GPT B GOTE 7t &4 A=E #elsle Ha dwy
o2 ZhellA o] oilf- o} IHEE &4e] Atz ¥
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Association of Korean Clinical Pathology 1994). ASP
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A7 AlelA e < E5 Tl Bodshe 3
g ol A Al R oA TS
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TKKi er al 1993, Kanh et al 1995). Park SO(1995) %
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1tk B3¢t} Table 794 2= ule} o] GPTS} GPT
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Table 7. Concentration of GPT, GOT, ALP and LDHase in serum of rats fed experimental diet for weeks  (umit: TU/L)
Group” GPT GOT ALP LDHase
Normal 98.2+ 5.9" 412+ 5.5° 277.1:34.9° 1214.8+258.0°
Control 128.5+34.6" 56.8+14.1° 365.8+55.7° 1475.7+287.8*
YSP 682+ 7.7° 248+ 3.6° 172.5+37.5° 707.2+ 53.0°

" See legends in Table 1.
& Means£SD(n=8).

*® Means with different superscripts within a column indicate significant difference(p<0.05).

4258.0, Control T°] 1475.74287.7, YSP & 707.2 £53.02.2
ge o veld felHoe 7Hasich X A7 et
Z AAZ 2oz 4#3E W GPT, GOT, ALP 2 LDHase
of A EHX:M] Hig) Zaprt & AR vehgrh LRt
o7 TR/ A)F2 isoflavones, saponins, leclthin, oligosaccha-
ride, polyphenol 53 22 Alg] &4 Fo] g3koz 9] o}oq
(Lee & Khoh 1994) A8 &-& 52 3 o =& 7}
FANE A F A4 GRS FEE A OE’H o]
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Hir 20| AF 2L YSP o] Normal ol H]lod k7t =
7Vt ot felgt Aol AT AF FoEEE
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