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Abstract : The purpose this study was to investigate the influences of 5% mung bean (Phaseolus
aureus L.) on BUN and enzyme activities in serum of hyperlipidemic rats. Sprague—Dawley(SD) rats
(24 male) were divided into four groups, namely the BD group(normal-nonhyperlipidemic diet),
BM group(normal-nonhyperlipidemic diet+5% mung bean), BH group(control-hyperlipidemic diet),
and BHM group(hyperlipidemic diet+5% mung bean). Serum concentrations of blood urea nitrogen
(BUN) and uric acid were significantly decreased (p<0.05) by mung bean supplementation diet. The
activities of AST, ALT, ALP, LDH, amylase and lipase in sera of mung bean diet group were
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significantly decreased (p<0.05). The catalase activity in serum of mung bean supplementation group

was significantly increased than hyperlipidemic

diet  (p<0.05). In wvivo experiment with

hyperlipidemic rats showed that ingestion of mung bean were effective in kidney and hepatic

functional enzyme activities. Which suggests that mung bean material could be used for further

studies as a potential source for nutraceutical foods.

Keywords . Mung bean (Phaseolus aureus L.), Enzyme activities, Blood urea nitrogen, Creatinine,

Uric acid

1. M E

I A EZ(Hyperlipidemia)2 ZH2HE, F
2, A 9 ARt 5 5 AdEe] 9

ol H=stA F7HE AdEleltH1]. ¢fell o
it} 3o AP @gle] &oh= HEW 2 A%
e U5 or Q% R HAa=z WAt
g olfjt Ags dstAY A =mstr] s
+ 2AEF9 Jfio] WA o]Fojof JHTH2].
a9y g4 HEF 2 2AESE, s &

A4, TGY AP FPES FAALWL

o ot ox

o
=
o
o]

—

X
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B2 Ao A3 =5 (Phaseolus aureus 1.)=
BAFAA 97 22 AAAA Folstad
o, AFFAAZ(EYELA, FDU-2000,
Rikakikai Co., Tokyo, Japan) %, E&3}
(HMF-3250S, Han-I1 Co., Seoul, Korea)st Tt
2 —-80TC<9 WEilo] BysHA AHEsIATE.

22 HYUSEQ MF U 40|

AAFTES Bt ASol 200+£10 gl 75959
Sprague—Dawley(SD)A A JFE Gighto]
233 (Eumseong, Korea)ollAd Fujiste], 71% 2]
ol 1Yt dHl AREF % dAy
(randomized complete block design)ell w&t 1}
Tk AR Aol ZF ARl & 6rteH
470 % o] 577 A9 ARSSHATE A™AL
4 2EE 2021C, AdsEs 50£10%2 &
Agom, @ee 12417H07:00 19:00) F7|&2
A5z EHATH14]. dEAbs 9 AdARS F
TEAYNE sty SEAAEH9YEY 5
A(PNU-2017-1422)1} ] ZH=sto] AA=S]
of. AdAol= 7 Aolg AFAX dx+
(controD)Q1 /gt (basal diet)2 BD+, BDoll
5% (w/w) =578 474 Ao] gl (BM), 1
ZY2HE Aol2 1AEF T AdEl 1A
g5 Y tiR(basal-hyperlipidemic, BH)Z}t
IAES nd AP (hyperlipidemio)dl 5%
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Table 1. Experimental groups and compositions of experimental diets

(Unit: %)

Ingredient GrOUpl) BD EM 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? 3.5 3.5 3.5 3.5
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 aureus L.).

BH : basal-hyperlipidemic diet.

BHM : basal-hyperlipidemic diet+5% mung bean (Phaseolus aureus L.).
IAIN-93G-MX mineral mix (MP Biomedicals, California, USA).
YAIN-93-VX vitamin mix (MP Biomedicals, California, USA).

2087 94 2 @3S @
FATH141.

dH g AA A4 (Blood urea nitrogen, BUN),
creatinine ¥ QAHUric acid) 5X%} aspartate
aminotransferase(AST), alanine aminotransferase
(ALT), alkaline phosphatase(ALP) 9 lactate
dehydrogenase(LDH) #42 EikenAke] kitA]<F
(Tokyo, Japan)& ARgste]  247](Hitachi
7150, Tokyo, Japan)= ‘A5t ct. Amylase 2
A2 Rocherte] kitA]eF(Indianapolis, USA)S At
450 EA47](Hitachi Modular, Tokyo, Japan)
2 ZA35F9At}. Llipase 8402 RocheAl2] kitA]
SF(Indianapolis, USA)S2 EX7]|(Integra 800,
Roche, Basel, Switzerland)E A8t SA5HA
t}. Catalase 42 Cayman ChemicalAt2] AJ<F
(Ann Arbor, Ml, USA)S AFEste] FELISA

reader(Model 550 Microplate Reader, BIO-
RAD, USA)Z 540 nmolA &3 & mL o
nmol=2 ERH I

2.4, A ®z|

2 dFo A9 Ae Hd+EZFWHe=0)=
vetiiglar, A & 7o FoHAS one-
way ANOVA=Z ZA3F 5 p<0.059] FollA
Duncan's multiple range test2 SFTth FA A
2] T2 W2 IBM SPSS statistic ver. 225 At

g5ttt

Ly

3. 2%

pi=h

3.1, o AZXIA(BUN), creatinine & 4t

FHQ A Z A (blood urea
nitrogen, BUN), creatine % Q4] FL:=
Table 29} 2t} BUNY ke XIS 44
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Table 2. Effects of mung bean (Phaseolus aureus L.) on serum BUN, creatinine and
uric acid concentration in hyperlipidemic rats

(Unit: mg/dL)

Group” BD BH BHM
BUN? 16.1+1.4% 145+1.3 23.1+1.5° 19.8+1.6°
Creatinine 0.74+0.02° 0.73+0.04* 0.83£0.01° 0.79+0.02°
Uric acid 1.7340.04° 1.6740.03 2.40+0.11°¢ 2.12+0.10°
USee Table 1.

2BUN : blood urea nitrogen.

9The data are presented as means+standard deviation of 6 independent rats. Means with

different letters are significantly different (p<0.05) by Duncan’s multiple range tests.

A 555 5% (w/wzE F94171 Ad
(BHM)®] 19.8+1.6 mg/dLE2 1XEF Zd f
Z7BH)Y] 23.1+1.5 mg/dLEtt G5t Z4A
E HIH(p<0.05). iz 55& 5% (w/w)
2 FoA7 AYZBMS 14.5+1.3 mg/dLE
Zl&2 Aolg AHAFHAX HR+BD) 16.1+1.4
mg/dLe} Hlwste] e e HYPout [t
zrol= gtk waEkA 5% (w/w) 559 g
IAES 58 2F] @3 BUN ko] 4o
FI Qe Aoz Yyt olzgh A= @
L1510 5% &5 J97t o dAEdE IF 9
@74 BUN Fk Ao aiapdojztal g Kl
A5kt

dA creatinine®] FEE IAEE
+w(BH)2 0.83+£0.01 mg/dL, A&
ol 555 5% w/wE F9AZ]
(BHM)S 0.79£0.02 mg/dL2 23t Zfo
Holz] ¢grgtom, Edt 712 2o]lE HFHAIX
ZZ@BD)o] 0.74 +£0.02 mg/dL, tRFo| =%
€ 5% w/wE FA9XZ A8LBM)2 0.73+
0.04 mg/dLE2 Zo]E Ho|z| ¢grop =59 Fof
2 93t EF creatinine o IFS ©|A]A
U= Aog yshgoh ol=et A= @ F[15]
o] Ea= Fo% AFY EH creatinine L7t
Fasto] A% 71E iAol EIpHolel= Halet
2Zlol 5 HEloh o3t ApolE HQl olFEE &
= &2 curcumin, bis—demethoxycurcumin,
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demethoxycurcumin®} -2 curcuminoid’} 7t
AV, A o At & o2 RE HORE
= Haflel= Ady=o] ot

3 84 BE: 14¥F 4 APl =

5FE % (w/w2 F9A1 AZTBHM)o]
2.40+0.11 mg/dLE 1A3F 2d tizx(BH)
°] 2.12+0.10 mg/dLEtt FoJgt AAaAE 29
H(p<0.05). TH HxZ HFE 5% (w/w)E
FoIA AEFBM)L 1.67+0.03 mg/dLZ 7]
2 Aolg HHAZ fR+(BD) 1.73+0.04
mg/dLe} vlwste] e e Hou {ogt
zZpol= ATk mEkA 5% (w/iw) 559 G
1A@F A AL Foljz Ik 417gE%t
of Y Aoz Wkt ofg Ay o]
AAAES el 5% 22 F97 84 B
S TAAA AEAL Fofjell 23t 4l
7t 9l Aolgte Ei[15]9} fAFSHATE E
St Saxena S[1712 A=A dH Curcuma
aromatica A FE52 F97} 4t =& T4

AA A% 7% A anbdoletn B usidrt.

3.2, 83 548y
A3 AST 9 ALT =42 Fig. 13 Zoh AST
e 1AEFE I APE 558 5%

w/w)2 FoA71 AAFBHM)O] 99.5£3.9
U/L2 3A8F 249 d=2+BH)e 91.3£3.3
U/LETH §o3t HAAE HATHp<0.05). =
T 555 5% wW/w=E FA9AZ AEEBM)
2 70.7+4.1 U/LE 7|2 Aole HHAZ gz
+(BD) 75.8+£3.7 U/LS} Hlwste] &2 Zhs B
Aot Folgt Afol= gtk EIF ALT S4=
IAES 8 AT 558 5% wW/wE JF
o A7l AdFEBHM)O] 54.5+2.4 U/LE IAE
Z Y g2BH)] 48.8+2.7 U/LETH 9
AA2E AH(p0.05). x| 55 5%

rOll Ol
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w/w)Z FJAIZl AEFBM)2 38.2+2.0 U/L
2 7|2 Aolg HHAZ dE=+BD) 41.3+£1.9
U/Le} Hlwste] whe ghe Hou Jolgh 2t
ol §lo] AST 243 dAlst= Ais Hoh
olggt Aite 2 F[15]0] oAALE
SIFoA AST W ALT Aol Z7lstoH,
5% &390 Fol2 Fasths Hiuel YA
o} AST 9 ALT @48 A SolA S7tet
o, 7t &4 2B de] AREE Qo8]

WAST mALT
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c
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2
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a
& L
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AST and ALT activity (U/L)

Fig. 1. Effects of mung bean (Phaseolus aureus
L) on serum aspartate and alanine
aminotransferase  (AST and  ALT)
activities in hyperlipidemic rats.

USee Table 1.

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

(p<€0.05) by Duncan’s multiple range tests.

4 ALP 242 Fig. 29 2tk 1A &
o AP 555 5% (w/w)E FoAR]
T(BHM)O] 352.5+169 U/LE 1AEF =HE
2 (BH)E] 390.6+£19.0 U/LET {23t A

[e) =
pu— [e)
= A

15

L
o

AE EAHp0.05). txFl LHFE 5%
w/wZ FoAzl AdFBM)L 269.5+13.8
U/Lz2 718 AolE AHAR dxZ®BD)

271.4£155 U/Le} H|wste] e Z1& Hlo
g feld Aol QA old@ Am: o 5
[15l0] olgAR@Z Fu QA B4 ALP
249 FMIE RolAw, 5% &3 Fol
ALP B folspl Fadita @ Hush &
Astelch. @3 ALP BHL SUAs U 43
FolA Fopete] Qg oo AsketA A=
oreiz] gleH19, 201,

500.0

400.0

300.0

c
b
a2 a
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e activity (U/L)

Alkaine phosphatas

Fig. 2. Effects of mung bean (Phaseolus aureus
L) phosphatase
(ALP) activities in hyperlipidemic rats.

USee Table 1.

YThe data are presented as meansstandard

deviation of 6 independent rats. Means with

different  letters are significantly  different

(p<€0.05) by Duncan’s multiple range tests.

on serum alkaline

g3 LDH &4 Fig. 33 2ot 1xE% &
3 AgEe] 55E 5% (w/w)E FolAlg] A

=T =

ZFBHM)o] 1681.9+96.7 U/LE 1AEZ 2

x#(BH)S 1881.1+101.1 U/LHETE HoJst
HAaAE BATHp.05). dxol 555 5%

w/w)z FoAZ AFEFBM)2 1088.0+£95.6
U/L2 712 Aol AHHAR  tHRF(BD)
1181.0£99.8 U/Le} Hlwsto] W ke HAo
U fogt Zole fidlth ol A 2
[15]0] o] dxddS & AdolA LDH &4
o] Z7totH, 5% a9 Fo= foHd AAE
U9tk Baet {fARsoh. LDH 242
7t 71 ol @ AR FolA Astte Aoz
A SloH21l.

E3 amylase ¥ lipase 42 Fig. 4 ¥ Fig.
59t Ay @3 amylase B2 1AEF FE
AP =55 5% (w/w2 29Ax AAE
(BHM)©| 148.3+7.5 U/L2 1AEF 29 tizx
T(BH)Q 165.7+7.9 U/LEt fojgt ZAaAds
HAHp0.05). Rl 555 5% (w/w)=R
FoAXZl AFZEBM)2 123.5+7.6 U/LE 7|2
Aolg MHHAZ txZBD) 126.7+8.8 U/LeH
Hlwste] w2 ke HYout {o7t ztol= §l
k. @A lipase AT 1AEE §F AT
o 55& 5% (w/wiZE F9A71 AdLBHM)

0] 8.9+0.3 U/LZ TAE= 2d 272 BH)2

ol
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Fig. 3. Effects of mung bean (Phaseolus aureus
L.) on serum lactate dehydrogenase
(LDH) activities in hyperlipidemic rats.

USee Table 1.

YThe data are presented as means+standard

deviation of 6 independent rats. Means with

different  letters are significantly  different

(p<0.05) by Duncan’s multiple range tests.
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=
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<
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Fig. 4. Effects of mung bean (Phaseolus aureus
L.) on serum amylase activities in
hyperlipidemic rats.

USee Table 1.

YThe data are presented as means=+standard

deviation of 6 independent rats. Means with

different  letters are significantly  different

(p<0.05) by Duncan’s multiple range tests.

9.5+0.2 U/LETt feofgt #AAAE Bt
(p0.05). iz 555 5% w/wE FHA|
71 AFZFBM)L 6.6+0.3 U/LE 7|2 Ao]&
AHAZ HRZFBD) 6.9+0.2 U/Le} H| @5k
w2 ke Holou fofgt el fidith ol
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= 92 amylase®} lipase €4 =
T foHer ZAagithe Hieh {fARSHTH

]_
ES lipase B2 4 AEYE, 9dE, AAY

o =

dg 9 ARAFA Frkshs Aowm dEA
ATH24].

12.0

10.0 c b
g 8.0 - ,
% 6.0
&
a
3%

2.0

0.0

BD BM BH BHM
Group?

Fig. 5. Effects of mung bean (Phaseolus aureus
L.) on
hyperlipidemic rats.

USee Table 1.

YThe data are presented as meansstandard

deviation of 6 independent rats. Means with

different  letters are significantly  different

(p<€0.05) by Duncan’s multiple range tests.

serum lipase activities in

dA catalase A2 Fig. 61 Atk 1T
9 Ao 555 5% (w/w)E FAAIZ]
FEBHM)®] 6.15£0.11 nmol/mLE I X|T
29 g ZFBH)9 5.85+0.15 nmol/mLEc}
ot Z7HIE EAtH(p0.05). HExZ] H5E
5% (wiw)E w1 AEFBM)2 6.80+0.13
nmol/mL& 7] Alo]& AHHAX thE+(BD)
6.74+0.14 nmol/mLe} H|WSte] e ZFS HY
Ot {oRt zol= gtk olyd A @
Slislo]l o dAEEE T AF A catalase
2ol B2 e HolAT 5% &a5& FoTde
2H FoRt S7HE YUtk Eaet fAlSH
Atk Catalase 42 Hitsteas Eofiste &
et Gaag 4bste] wiE AEdAE JfAsta
[25], 4 9 8 HFax A oty BaE

o] ATH26].

ek

el
I o ofN mx o]N
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Fig. 6. Effects of mung bean (Phaseolus aureus
L.) on serum catalase activities in
hyperlipidemic rats.

YSee Table 1.

YThe data are presented as means+standard

deviation of 6 independent rats. Means with

different significantly  different

(p<€0.05) by Duncan’s multiple range tests.

letters  are

4. 2 E

5% =(Phaseolus aureus 1) o7} 17
45 % 2359 EH blood urea nitrogen
(BUN), creatinine ¥ QAMuric acid)®] T}
Ao mRl= FFS SR AlHSH
th. 712 2Aol& Folgt tE+(BD), WERel
5% (w/w) =5 F9FBM), IAEES 532
29 i 2FBH)I BHEA 5% (w/w) 555
FoIst AIdFBHM) o2 o] 557 A A
S5 A3, €% BUN skt IAESF 8 A
do] =52 5% (w/wE BoA AdE
(BHM)e| 12@%F 24 =2 (BH)ET f2)dt
ZaMe BAH(p<0.05). Creatinine H 24T &
T 1X8F 8 Ao =58 5% (w/w)
2 FojA7 AJEBHM)e] 1AE€Z =4
ZFBHESG §o3t FAAE EATHp<0.05).
VAEE i SF ] AST, ALT, ALP 9 LDH
g2 AT F AT =5 5%
WwW/wz FAZ AL BHM)e] IXEF &
g4 dxLEHESG fod #HAAE Eo
(p€0.05). &% amylase®t lipase &2 1AL
3 A Aol 558 5% (w/w)Z F9AIZ1
APFBHM)o] 1AEF 2d 2 (BH) =t
ot ZHAAME HATH(p<0.05). Catalase &43
12dF 8 AT 558 5% (w/w=E

s

=

o]
T

[e]
=

el =57k €3 BUN % G224 nxl= a3 7

FAAZ APFBHM)o] 1A EF 2E iz
(BH) R goJst S7HIE BEATHpK0.05). ©)4
o] AxE HY, =5 1XEFesE fdH 9
#o] @& BUN, creatinine, 24F & % AST,
ALT, ALP, LDH, amylase, lipase®] 4 &4
o} catalase B VM7= AL2 YELTH
utEba =E= AT 7 59 75 KA o
of BIAY Aoz wor]o] 754 AFEA 9
o]g 7hsAdo] & AoR J|tiHrh
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