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Mung Bean (Phaseolus aureus L.) Improves Lipid Composition
Protein Concentration in Hyperlipidemic Rats
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1)Department of Marine Bio Food Science, Chonnam National University, Yeosu 59626, Korea

Abstract

This study aimed to investigate the improvement effect of 5% (w/w) mung bean (Phaseolus aureus L.) on lipid
composition and protein concentration in hyperlipidemic rats. Seven-week-old male (Sprague-Dawley) rats were divided into
four groups (n=6, each), and fed experimental diets containing mung bean meal [basal diet+5% (w/w) mung bean (BM),
basal-hyperlipidemic diet+5% (w/w) mung bean (BHM)], basal-hyperlipidemic diet (BH), and control (basal diet, BD). Lipid
composition in the mung bean diet groups (BM and BHM) evidenced significant reductions in serum total cholesterol,
low-density lipoprotein cholesterol, atherosclerotic index, cardiac risk factor, triglyceride, phospholipid, free cholesterol,
cholesteryl ester, blood glucose, nonesterified fatty acid, and an elevation in high-density lipoprotein cholesterol. The serum
albumin/globulin ratio was increased in mung bean diet-supplemented rats compared to that in hyperlipidemic rats (p < 0.05).
Total calcium, phosphorus and potassium concentrations in sera were higher in the BM, BHM and BD groups than in the BH
group. Concentrations of sodium and chlorine in sera were lower in the mung bean diet-supplemented groups than in the
hyperlipidemic group. The in vivo experiments showed that ingestion of mung bean was effective in improving lipid
composition, protein concentration, and blood glucose.
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TAEZFO A Rofli= Ao, &5 5 AeEHS
H3A]7]= #lo] 283}l simvastatin, atorvastatini}
A2 2ERIA Y] oFaS ol 8slo] 5 |2 EE 4

= 4= ok A x|ar QItk(Kim et al., 2013).
SR SphEaAl| oFEo] FARg o] FREHA AlEa
Ae] 2191 Aejeky o] tet 177} 2] ofzol
Z|aL ItH(Choung et al., 2013; Kwak and Lim, 2013;
Seo et al., 2013; Lee et al., 2015).

=55 (Phaseolus aureus L.)+= 53K Leguminosae)]|
Sl 1Ay BRA F2 o] 7|5olA] A3
(Gu et al., 2006; Kim et al., 2008b), @2 45~62%, %
ThA 20~28%, ZAM0] 1~3% H-E]o] th(Lee et
al., 2019). T2k S5 the TR wlele] 771, v
e, ofalieAl, Seiicol, Al Sk 5] A%
o] T FhElo] Sz A0 ®Eo] JekLai ctal.
2010). 57o]] W3t dt== A 9 I-g8) At
(Oh et al., 2003), &= 9 sTF G7(Imm and
Kim, 2010; Wi et al., 2012), &%= 74219] 3}Als} gy}
9 A7} AE]e] ch(Kim et al., 2008a; Kim et
al., 2010).

A, & Atollils B ol Aol IA|EFS ¢
AstaL, APAThAl 243} gt Aejshy 715l o
?F FFS vA=A] ASStaLAL, Sprague Dawley| 2
A= P A E8F 8 AeREoE o] 5%
(W/w) 55771 371 AlolE wofdh 3 XA, Ed,
T 9 A e soll PlAlE Fake ERIskth

2. Mz H Y

21, A8 1=

H A3]of AL85t 5= (Phaseolus aureus L.) = 2
(Leuminosae)ol] &8l= =582 FAPEIA] =914
A APl st on, e-s2AXEYELA,
FDU-2000, Rikakikai Co., Tokyo, Japan)A]7] &, 2
2}7](HMF-3250S, Han-11 Co., Seoul, Korea)= w4}
3 o} -80C (DF-8514, I11-Shin Bio Base Co.,
Yangju, Korea)ol] A%5}o] 12 g o] ARSI

22 A S8
Yot AH|50] 200+£10 g&l Sprague Dawley (SD)A|
7 7579 FFE gl vio] L F =(Eumseong, Korea)

of| A TS}, 5% (w/w) &7]S(Ottogi, soybean oil,
Anyang, Korea)2 T3t 7124012 15:U7F o8] A
S 7, G o R ZH AR o eulely 4o s e
o] 537F ARSBIYITE ARSAL] 2l 20+1T, At
= 50+10% 2 QS fAsI e, BUET = 12
AFEo & Bto] ARg-Ale] S A3 717t F7t dst
Al S A8 Jin et al., 2018). FEAF FAE}a
FEAFSYB]] AQ((PNU-2017-1422)5 #AH
1313t

2.3. Ao|x it

7 8A0|1& AZ|A17] 2K control) Q] Akt(basal
diet)> BD<, /4 A&toll 5% (wiw) =571 7H
Alo] HofT(BM), LEHI2EHE Aol= IA[FS 2
Aol IR wd tjZok(basal-hyperlipidemic,
BH)Z 1x|dx wd A3 hyperlipidemic)ol 5%
(wiw) 557} 74 Aol Helilz] AIEHBHM)S.
2 Ueglon, Aol AgRS Table 17}tk
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2.4, 848 329 Xx|
AR AR HFYol TARE B2t AAAIR 3, 71Amp
#]7](SK-INC-100A, Daejong, Seoul, Korea)S Al
3jo] CO, gasi2 lRfslo] Adsigon], Bole 4To
A] OF 1 A7 HFI8E 23,000 rpmollA] 2057 4] Ea
3lo] BAS A5 Aol A8BITkJin et al., 2018).

2.5, @30 MM X|HEHE 24

G4 59 T FHaEE, e Aok SYAHE
(HDL-ZY|2E18), AUE Ao Z¢|AHE(LDL-Z
all®), 2424(TG)7} 9124 (phospholipid, PL)
=9 =42 EikenAlTokyo, Japan)®] kit AJoF
(Cholestezyme-V, HDL-C555, B-lipoprotein C-Test,
Triglyzyme-V, PLzyme)S AlRg3lo] AIslshEAl7]
(Hitachi 7150, Tokyo, Japan)2 Z4J5}3ct 245 =
Z|2HE 4 HDL-Z|AHES] =2 5 Ad
98] ®|4¥(Cardiac Risk Factor, CRF)E A=3191.0H.
S|4 (Atherogenic Index: Al)+= Haglund et
al.(1991)9] HhHol| wlgl Al = (totalcholesterol -
HDL-cholesterol)/HDL-cholesterol @] 42 o83 -
39t 88 9|2 HE(free cholesterol)2 kit A]2F
((Free-cholestezyme-V555, Eiken, Tokyo, Japan)<

0]
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Table 1. Experimental groups and compositions of experimental diets (%)
Ingrodicnt Group"! BD BM BH BHM
Casein 22.0 20.7 22.0 20.7
Corn starch 48.0 443 48.0 443
Sucrose 15.0 15.0 15.0 15.0
Cellulose 5.0 5.0 4.0 4.0
Mineral mix” 35 35 35 35
Vitamin mix” 1.0 1.0 1.0 1.0
Soybean oil 5.0 5.0 5.0 5.0
Cholesterol - - 0.75 0.75
Sodium cholate - - 0.25 0.25
L-Cystine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Mung bean (Phaseolus aureus L.) - 5.0 - 5.0
Total 100.0 100.0 100.0 100.0

UBD : basal diet (control group).
BM : basal diet+5% mung bean (Phaseolus aureusL.)
BH : basal-hyperlipidemic diet.

BHM : basal-hyperlipidemic diet+5% mung bean (Phaseolus aureus L.).

YAIN-93G-MX mineral mix (MP Biomedicals, California, USA).

9 AIN-93-VX vitamin mix (MP Biomedicals, California, USA).

A5t AJSIsREA] 7 (Modular Analytics P, Mannheim,
Germany)2.  BAFI1on, Feree orHz
(cholesterol ester)= & |2 HZ0A G2 S AH)

2o W Fgtom AN Sl lElE o) 1H=ok
B P R
a1, Ed(blood glucose)}-3-2] XA K Non Esterified
Fatty Acid, NEFA)-2 EikenA}2] kit A]2HSICDIA
NEFAZYME, Tokyo, Japan)& o}-810] 215547
(Hitachi 7150, Tokyo, Japan) 2 FAI5}31T}.

2.6, CHEX(ECHHAI oteinl Z222)) =co| M
A sEavl] e anvos
ZA€) EikenA}2] 2748 A|°K Tokyo, Japan)<- 0|5}
o] ZFEHA17](Hitachi 7150, Tokyo, Japan)Z 245}
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A 29| & ZH(T-Ca) L QP EAHOR %
A=l A|2KEiken, Tokyo, Japan)< o|-&3lo] AlE-ELA]

7|(Hitachi 7150, Tokyo, Japan)= =435l%51, UEEF
(Na), Z(K) % H2x(Cl)=i
HOF electrolyte analyzer (Easylyte-Plus, USA)S
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A St dofrl mE Aik= HHALR
Uehyiglom, A 7k 7] Seo 7‘;‘?(4% one-way
analysis of variance®2 243t 3 ¢=0.052] 4504
Duncan's multiple range testo] 2Ja}o] Z} A&t 719]
Sola1g] oS BAEIT, FAXe 219 IBM
SPSS statistic ver. 225 A8-31T}

ion selective electrode

oki

3. Zih Y n¥

31 XEME 5= &
X|5=(CRF)
TABE R AN 57 B W AL
o} BUBHIAD B AR SRANCR)E
A3t AN Table 29 2. F BB 143

WASIX|(A) R A A

1=
[e)
=]
L

=
[}



540 et

Table 2. Effects of mung bean (Phaseolus aureus L.) on serum biochemical parameters, Al and CRF in hyperlipidemic rats

Group" BD BM BH BHM
Total cholesterol (mg/dL) 107.5+10.2° 100.3£9.2° 184.5+12.8° 159.7+9.9°
LDL-cholesterol? (mg/dL) 67.0+5.8° 64.4+5.2 136.9+10.5° 114.1+7.2°
HDL-cholesterol® (mg/dL) 32.8+1.2° 34.1+1.4° 24.2+1.3% 26.9+1.2°
HDL-C/Total cholesterol (%) 30.5<1.1° 34.0+1.4° 13.120.7* 16.840.8"
ATV 2.28+0.27° 1.94£0.23° 6.62:0.48° 4.94+0.32°
CRFY 3.28+0.31% 2.94+0.27° 7.62+0.53° 5.94+0.36°
USee Table 1.

ILDL-cholesterol : low-density lipoprotein cholesterol.
9HDL-cholesterol : high-density lipoprotein cholesterol.
Y Atherosclerotic index :
Cardiac risk factor : total cholesterol/HDL-cholesterol.

(total cholesterol — HDL-cholesterol)/HDL-cholesterol.

9The data are presented as meanststandard deviation of 6 independent rats. Means with different letters are significantly

different (0=0.05) by Duncan’s multiple range tests.

i Aol =55 5% (wiw)z gofAlR] A
(BHM)©| 159.749.9 mg/dLE 1A 8= md) )z
(BH)®] 184.5+12.8 mg/dLE T} Qol5t 742 wolrt
(p<0.05). UL chY ZH| AElZ%= BHMZo] 114.1
+7.2 mg/dLE BH2] 136.9+10.5 mg/dL}Xc} &0t
Aag Helow, nwExehl FAelE2 BHMT
0] 26.9+1.2 mg/dLE BHIE 24.2+1.3 mg/dL 2T} 9-0]
2 S7HE HAltk(p<0.05). & Zd|2HlEo thet HDL-
SR S vl A TAEE P A
25 ool wlale] 5% (wiw) 55 HofE5o] fol
St =715 B YrK(p<0.05). S 7F3}R]4(atherosclerotic
index, AI)= BHM:20] 4.94+0.32 mg/dL, BH=]
6.62+0.48 mg/dL, A8 YHRX|a(cardiac risk factor,
CRF)= BHM¢] 5944036 mg/dL, BH°]
7.62+0.53 mg/dLZ UeR} {23t A4E Hch
(P<0.05). - ATHNA 5% (whw) 5570] Foj= 1|
= A 8519 T ZH2HEY} LDL-SAH1E2 7
4:A)7]31 HDL-Z|AHE-2 57 HA1AH Al % CRF 714
of et Aoz Tk, ojefa ATk o] Hol
7h e 3 21710] 5 BAAHEE 715 HDL-
FHAHES S7HAA AL 9 CRF 7iAde) f-asiar
3t X 31(Bark and Kim, 2020)2} Y=]3}3ic}

3.2 BEXE H XE 5=
S o T, A, fre] EElLEE B =)

2EE of|2H|20] FeE F47F A= Table 39f L
sl B3 441 SE BHMZOlA 110.8+
5.2 mg/dL2 BH-9] 123.4+6.3 mg/dLo]| v|3}o] A
yeptor, Q%39 =% BHMoA 107.344.5
mg/dLE BH2] 116.8+4.0 mg/dLo] H]5}lo] &0t
A5 BIItH(p<0.05). & Aol 4y}, 5% (wiw) 5
T gole IAES A SFjelA F9XE 9 1xE
O] FE=E AT e S FRIsto], 570 Hort &
T A e 2o anpt QS Ao = ek
FO] Fol= B SFjolA = LDL-Z|2EE, 54
A 9 QIAAS] =5 A= Ze HarESlct
(Bark and Kim, 2020).

3.3. f2| SAHE ¥ SHAHE oAHZE ==

Y F9 72 SHAHE, SHAHE olAH =Y
el FEAHE oA 22] Hi= Table 30 Yehy
gt S FYAHE HE= BHMTOA 21.3+3.0
mg/dL & BHL] 28.1+2.8 mg/dLo| v|3}o] -]t 7+
25 BEYtHp<0.05). FHAHE olAHE Frk
BHMZol|A] 138.4+6.5 mg/dLZ BH-Q] 156.4+7.8
mg/dLe]| H]gte] f-2olgt 7HE B th(p<0.05). S~
H|E o AH|22] v|:= BD, BM, BH % BHM<oj|A| 2}
7} 85.3+5.7, 84.7+5.6, 84.8+4.2 L 86.7+4.0%= L}E}
U ot Aol7t gl A2 UElyith Bark and
Kim(2020)-2 T 4 5ol QlojA] =5 Foi7t
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Table 3. Effects of mung bean (Phaseolus aureus L.) on serum biochemical parameters and ratio of cholesterol ester in

hyperlipidemic rats
Group” BD BM BH BHM
Triglyceride (mg/dL) 75.845.2° 71.3+4.5° 123.446.3° 110.8+5.2°
Phospholipid (mg/dL) 87.0+£5.7° 86.2+4.8° 116.84+4.0° 107.3+4.5°
Free cholesterol (mg/dL) 15.8+1.9° 15.3£2.0° 28.1+2.8° 21.3+3.0°
Cholesterol ester (mg/dL) 91.746.1° 85.0+£5.6" 156.4+7.8° 138.4+6.5°
Cholesterol ester ratio (%)>" 85.3+5.7° 84.7+5.6° 84.8+4.2° 86.7+4.0°

USee Table 1.
ICholesteryl ester ratio (%) :

cholesteryl ester/total cholesterolx100.

9The data are presented as meanststandard deviation of 6 independent rats. Means with different letters are significantly

different (0=0.05) by Duncan’s multiple range tests.
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Fig. 1. Effects of mung bean (Phaseolus aureus L.) on serum blood glucose concentrations in hyperlipidemic rats.

USee Table 1.

IThe data are presented as means+standard deviation of 6 independent rats. Means with different letters are significantly different

(0=0.05) by Duncan’s multiple range tests.

fe) BeaHE S LEE i Ee) FEg fo
s haAIzIeka Harstech B4 Fe) fe) e
BlEo] 2/l Al ABRe St 2= 9lon, 1A]F
S} it 50) TE0] YL uols ZaAHE of
Zee] w7k Z7kebckan 24 QIcKim, 1980).

3.4, g=k(blood glucose) SE
TAEE G BF)9] 9 sle= Fig. 13} g4t oL
@5 - Aol 5% (wiw) =75 AFAR A
ZH{(BHM)O|A] 101.0+4.0 mg/dLE VeRow, 128
Z 9\F ASHBH) 109.0+3.8 mg/dLe} v]wa}o] 59

Bl %Pi% HAATHp<0.05). 724015 AFAIR] thet
2l 71EA0)o) 5% (w/w) 55 AZHBMD)
of|A] 74& 94.1+3.8 @ 91.242.7 mg/dL& JER} &%=
O] AFI= Igk Fofgt Zol7t gl A o= Uyt uf
2hA] TAEZ 5 SIF A 5% (w/iw) S5517F o
7} 958 U gt Qs Ao & YeRdth Bark
and Kim(2020)%= E&L oul B|FOA] 5% EE2 A
FN A9 FrelsiA d HaAXIokar Barsiei).

3.5. §2|X[EHNon Esterified Fatty Acid, NEFA) SE
TR|FZ 1k 3170] T3 2] 254K Non Esterified
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Fig. 2. Effects of mung bean (Phaseolus aureus L.) on serum non esterified fatty acid (NEFA) concentrations in

hyperlipidemic rats.
See Table 1.

IThe data are presented as means+standard deviation of 6 independent rats. Means with different letters are significantly different

(0=0.05) by Duncan’s multiple range tests.

Fatty Acid, NEFA)9] 5%+ Fig. 29} Zt}. 53] A|4F
Aol e A HiE=tell 5% (wiw) =737 Hodt
ol BM2oj|A] 531.8421.8 uEq/LZ2 A4 tjZ+<21 BD
T 59212204 pEq/Lo] Hlslo] folat s welch
(p<0.05). E3F IA[EF i Aol 5% (w/w) =7
£ AFA1Z] BHMollA] 729.8423.8 nEq/LZ TA|E
S A9l BH 781.7427.5 pEq/Lof| B8t -
O g HAt(p<0.05). FEARME: ded 71
o a3t e s, felAle] 7 Qe
HH|E AsiAIcial Halx]e] QItiBoden, 1997). a1

5 L DA 5% (wiw) =7307F Hote e
AAL F=E AA et HH2RE-0] Tido) i
=& 7 Y2 AeE A e i o=
S Hole R F S A el 2l
& Mol Ewe & 4 okl HarEQlck(Bark and

w
[o))
n
=
A
OBy
pul
=
N
0
it
a
H
Hu
MHE
il
(EE
0
iy
a

Y 7o T o, R, SRENY) s 1 Y
Hul/Z2E2 9] H|(albumin/globulin ratio, A/G H]|)=
Table 42} At} & Thlz] == BDIO|A] 7.57+£0.20

g/dL2 BM-9] 7.4240.22 g/dL %} H|5}o] §-2Jst x}o]
£ UEA] gigtet widel BHT: 9 BHM <ol 2F2)
8.50+0.29 ¥ 7.90+0.30 g/dL = YEREO ™ F-9J3t 2}
o5 HTKP<0.05). AFHIS] F= BDOlA
3.61+0.07 g/dLZ BM<2o|A] 3.52+0.08 g/dL, BH-
of| 4] 3.81+0.06 g/dL, BHM<of|A4] 3.72+0.05 g/dL=
Leht A A ES P B 5% (wiw) =5
AR Zshe AL SRsln Fmuo) Sras
BDoJ4] 3.95+0.08 g/dL2 BM+-2] 3.90+0.07 g/dL
o} Hlasto] FofRt 2olE HolA] gttt RhHof| 11%]
3 Aol A= BD 4.68+0.07 g/dLof| H3}
o] BHM20JA] 4.2440.06 g/dL2] 5=2 A Fo] &
Ol TASIAH(p<0.05). A/G W= BD<0] 0.91+
0.02, BM£0] 0.90+0.022 -3-2J3} 2}o|S Ho|x| 9k
o vhHol| BHMT-2 0.88+0.01=2 BM29] 0.81+
0.02,0] Blste] F-2oJ3k 2ol 5 Ko F7} 5i3ick. 3
T SN 225 s e AARe] a4
2 AdEA QJriMansour et al., 2002). £ Als1o] 2
1}, TGS - SN 5% (wiw) =5317F g7t
% eh, Qe 9 3R BES AL AG
Hl= S7H17 e 2 SRIsIgIT: G i oA

=5 gort Z duid, JRYl, S=E7, A/G HIE

H
f
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Table 4. Effects of mung bean (Phaseolus aureus L.) on serum protein concentrations and ratio of A/G in hyperlipidemic rats

Group" Total protein (g/dL) Albumin (g/dL) Globulin (g/dL) A/G ratio”
BD 7.57+0.20° 3.61+0.07" 3.95+0.08° 0.91+0.02°
BM 7.42+0.22° 3.52+0.08" 3.90+0.07* 0.90+0.02"
BH 8.50+0.29° 3.81£0.06° 4.68+0.07¢ 0.81+0.02°
BHM 7.90+0.30° 3.72+0.05™ 4.24+0.06 0.88+0.01°
USee Table 1.

YA/G ratio : albumin/globlin ratio.

9The data are presented as meanststandard deviation of 6 independent rats. Means with different letters are significantly

different (0=0.05) by Duncan’s multiple range tests.

Table 5. Effects of mung bean (Phaseolus aureus L.) on serum electrolyte concentrations in hyperlipidemic rats

Group" BD BM BH BHM
T-Ca (mEq/L) 13.8+1.2° 16.4+0.9° 10.7+1.2° 12.0+0.8%®
Pi (mEq/L) 13.1+0.3° 13.5+0.2° 11.240.5° 12.1+0.3
Na (mEq/L) 145.1+5.5° 143.7+4.9° 165.66.2° 152.2+6.8°
K (mEg/L) 6.5+0.3 7.3+0.4° 5.4+0.1° 5.8+0.2°
Cl (mEq/L) 90.8+1.9" 90.9+1.5% 105.3+2.7° 100.0+2.5°
USee Table 1.

DThe data are presented as means+standard deviation of 6 independent rats. Means with different letters are significantly different

(0=0.05) by Duncan’s multiple range tests.

HaAZIckal © a1 Qi (Bark and Kim, 2020).

37, Sl 5=
TAEZ 2 9792] B A FEL Table S

drh @3 F ZAE(T-Ca)9l s BMolA
4+0.9 mEq/LE BD 13.8£1.2 mEg/Lof B}
Ot S7HE ERISHITH(p<0.05). 1A &5 4 AF
91 BH 2 BHM<EoA] ZkzF 10.7£1.2 2 12.0+0.8
mEq/L= Ul FofRt 2lo|5 Hol#] adgtt). Q1(Pi)
HE= BHMZol|A 12.1£03 mEq/LZE BHI
11.2+0.5 mEq/Le]l H|gto] ot S715 wHakslaict
(p<0.05). BD#+ ¥ BMollA= zkzF 131403 2
13.5£0.2 mEq/LE Yeht §ofgt Afols yYepdiA] o
Ut HEENa)9| e XTS5 FUTHBHD)
165.6+6.2 mEq/Le] H]E} 5% (wiw) H52 Fofst
BHM(152.246.8 mEq/L)0] 3-2J5} == 71Asls]
TH(p<0.05). BD+ 2 BMl|4|¢] LFEE(Na)2] 5%
= 145.145.5 9 143.7+4.9 mEq/LE Ueh} & 712
frofgh Afol & Koz et ZE(K)9| 5= BMT-

>
iy

Jo

of|4] 7.3£0.4 mEq/LE BD-9] 6.5+0.3 mEqg/Le]| v|3}
o] Fol3t S71E 2RIsIGITKp<0.05). BHZ: 9 BHM
oA Z12F 5.4+0.1 2 5.840.2 mEq/LE 9-0J3} 2Jo]
S Holx] olth dax(C)e FE= BHMOA
100.0+2.5 mEq/LE BH7-9] 105.3+2.7 mEq/Lo]| 1|3}
o] §olst 7145 PASIATHP<0.05). BDF % B
ol A9 WA(CI)9] FE= Z7F 90.8+1.9 L 90.9+1.5
mEQ/L U} gelet Aol v itk 52
o] Bwje} AV71so] ol 2l Alof Hel o)
o] ol 4 glon, LI=RNae] 512 57H= 4
21k ale] B 5 e 4 olekaL Wil
I (Kim, 1977; Kwon et al., 2003; Kim et al., 2008).
= AFolA 1AEF AL AFelA 5% (wiw) =57 o
o] % 7, 9L 2BO) SEE 27151, LEE 9
0] 57} 7sio) MeA it 2T A o
13 47+ 9lirk ojeia ATk e G AN
5 B0l T 2w, QL AE st SR U
B 94 %7t gaghhs ®i(Bark and Kim,

m A r
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TRt Ao] 2o 5% (wiw) SFE7H
o7} B T A|A/dE 9 Tl ol w|Xs s
2B <8l 7lEAlo|2 A2IA7] HAR(basal diet)
QIBDZ, TAEE fu ARaq) 1A ES 2 v
(basal-hyperlipidemic, BH)¥} AF Adtof 5%
(wiw) 557} 2788 4Jo] FoIHBM), TA8% 2
A& hyperlipidemic)ol] 5% (w/w) 5571 F71 4]
o] Folrl AFHBHM) O Lol FHIelGIT):
% ZY2HE, LDL-ZH|2HE, 8% SR, A
4, § ZH2EE 9 S AEE oNEHE ot
uZsAl 9 418 A BHMZo] BHo]
ulslo] ofet 48 Mglon, HDL-Ze i8S S
= BHM=2oll4] BHo|| Blso] o5t 5715 2klst
St & ZYAHEe| Hist HDL- S| A HE 5= H=
A AR S AR BE gl wsiol
5% (wiw) 55 golatso] frofet S7H HeEhisleh
A2 IR EF F AT 5% (wiw) 5575 435
A7 AP BHM)ONA 101.0£4.0 mg/dLZE IA|EZ
Sk AISSHBH) 2] 109.0+3.8 mg/dLS} B]Eto] 5]t
T2 SRISilT). ARRyERE] v BHMZo]
BH<o] H[slo] folRt S715 HAlt: €4 5 3 2+,
2l 8 ge) ik BHMo] BHZ| vlsio] feolet
0] 2718 Wit T, UEE 9 fdo] bus
BHof| BI5to] BHMof|A] 213t 45 H ik

wbA, AA[EF I dFoA =Fo] gole @3
A gpe] s sl el B} 918 A0 R W
w 7157d Ao A=A ool e A oR AL
¥k
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