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This study was conducted to investigate the effect of Makgeolli (MG) and Makgedlli GiGenri (MGG) on
blood flow, serum lipid improvement in vivg and inhibition of angiotensin converting enzyme (ACE)
in vitra The activities of serum AST and ALT were increased by ovariectomy. Serum AST levels were
decreased to 77.71£13.97 and 74.57£14.90 unit/ml in the OVX-MG50 and OVX-MGG50 groups com-
pared to the OVX-control group (91.14+12.02 unit/ml). Serum ALT levels were decreased to
34.00£8.41 and 30.43£3.60 unit/ml in OVX-MG50 and OVX-MGG50 groups compared to the OVX-con-
trol group (37.14£5.40 unit/ml). Serum total cholesterol and triglyceride contents decreased in the
sham group compared with OVX-control group by ovariectomy. Six weeks feeding of MG and MGG
resulted in a decrease to 116.14+36.02 and 109.14+11.55 mg/dl compared to the OVX-control group
(120.43+8.36 mg/dl) in serum total cholesterol, and triglyceride levels were decreased to 52.43+12.41
and 47.29+12.08 mg/dl in the OVX-MG50 and OVX-MGG50 groups compared to the OVX-control
group (58.57+5.47 mg/dl). The level of HDL-cholesterol in the OVX-control group was significantly
reduced to 51.29+20.49 mg/dl compared to the sham group (72.29+10.29 mg/dl), but it was increased
to 70.71£19.53 and 62.00+20.20 mg/dl with MG and MGG supplementation. Furthermore, the effect
of the MG group was higher than the MGG group. Microscopic observation showed that whole blood
passed smoothly through the micro channels in the MG and MGG supplemented groups. The platelet
aggregation ability of the groups treated with MG and MGG was less than that of the OVX-control
group. [n vitro assay, the angiotensin converting enzyme (ACE) activity was significantly inhibited by
MG and MGG (82.6% and 68.9% inhibition at 0.4 g/ml). These results suggest that the beneficial ef-
tects of MG and MGG may be used to improve on the lipid metabolic syndrome of menopausal
women. In addition, MG and MGG might improve blood homeostasis mediated activities via anti-
platelets and MG and MGG may be used as antihypertensive functional foods and nutraceuticals.
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2710] Z+293 F A9 high density lipoprotein choleserol
(HDL-cholesterol) ¥ apolipoprotein A-1¢] ZHAF 3 low
density lipoprotein cholesterol (LDL-cholesterol)¢] %7}3}¢]
AEHA Ao Iy A3 Eo] FUHEd A o
[418]. 222 Ao AA7A AES 8T HHo = A
P = daFA e d2EZANY S AL
ZA A4 H7A FAEAA A%
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P71 #dd d
25 94y & §AHFE 165 rRNA sequence £4<S %3
759 Lactobacilluss §3F AT[10], +5 FFES FAF
489 7Fs S AAF AP[15] B F=s L AF A
o g £ A AH17]5 0] Hus otk B Aol M=
Az o A AAN S AEE Sto] dA S AA ke Ad
7l Aol e fredt o] FoAFo RN dat xﬂoﬂ 95 es-

al

trogen AR WA= D24 W3 g
of X w4 hde] A %% HESIS 2t
Aelo] g3 2 AFAMA a3o] thate] dolr gk, in vitro
A9 ACEAS &35 S48t ¥ 22 2748 o
Rustazt s},

ERET

AR M= gk

& Aol AHE-H PHE B (Makgeolii, MG) s} =H 2] 2|7 v
(Makgeolli GiGemj; MGG)£ F-AFerobs§ 5] A A g 1ko} A}
f3t91on A4 AFFEE7|E A% FE2AA 29
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HelssE
AATEL AFo| B 180 g BF)H = Sparague—dawley
o A HEEY 74

2 4354
o7 Wit AdsE da
A o 27 (OVX-control), BI\FAH A7 (Sham), 24 5%

50 mg/KgFol#OVX-MG50) 2 242 A w 50

mg/Kg% o #(OVX-MGG50) 2. 2 Upiro] 49 stqt). A%
& 49 A% 71 Fol A2 93 Al 34583, 0]
HAFE AL Ho] AFL 23] HEHAL. 5E AT
Ao AMFZAL LT 42°C, FE 55-60%2 FA A7)

¢

23} 4ol Af FIHAL, APARE FH5 30 o)
Q

179 S FASAA AEAA dHYel 3 & v
AN &2 ether PH T AvhH
2 Afsted BAE AAS AR e

o 3
UL 1€ YR Y a2 42 A
3 6

o x|

Fall e AYFES 5 A UAT DA A7 F ether vH
stoll M &G F ol AHsGaL, B T AL F
EE Ao A g AZF BA F 3,000 rpm, 4°Coll A 1027
44 Zelste] &M AREstAt

SN Zo| g4 &M gl XA =2 EAM

¥ F AST (glutamic oxaloacetic transaminase)} ALT
(glutamic pyruvic transaminase)?] &4 4% 4 F TG
(triglyceride), TCHO (total cholesterol), HDL (HDL-choles-
terol), LDL (LDL-cholesterol) 5= A5 744 slide (FUJI
FILM, Japan)E ©]-8-3}4 Dry chemistry analyzer 3500 (Fuji,
Japan)2 =739t}
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3.2% sodium citrate & 47} 1:99] ¥ &2 &3¢t H 1,100 rpm
oA 1027 94 w88t 459 PRP (platelet rich plasma)
£ #3k, 3,000 rpmol A 1087 © Y48 st Ad3ol
45 AAF ¥ EDTAS E338l= washed buffer (138 mM
NaCl, 2.7 mM KCl, 12 mM NaHCO;, 0.36 mM NaH,PO,,
55 mM glucose, 1 mM EDTA, pH 6.5) 5 ml& 7}38}al 41o]F
of 4ug A dGgAIATE o] EARS thHA 3,000 rpmel| A
0—1-:7& AL & % *ﬂﬂ"“& Helal dAaus 9o WY
2 o o] AFsH . A3 = suspending buffer (138 mM
NaCl, 2.7 mM KCl, 12 mM NaHCO;, 0.36 mM NaH,PO,,
5.5 mM glucose, 0.49 mM MgCl,, 0.25% Gelatin, pH 7.4)&
A dE AlA 3,000 rpm, 1027F AE2$F F thA] suspend-
ing bufferZ #EA|#H washed platelets A3
Washed platelet= suspendmg buffer 3|43t 4% 4
7} 5x10°/mlo] =2 3191, SHGTAZ collagens 2.5
ul 7}3fe] 587+ uk-g- ’\] 7, Whole blood lumi-aggregometer
(Chrono-log, USA)E AM&-314d 37°CollM E2% 3 & =4
Eieg

—_

In vitro ACE XafiZt&

wde FEED g AAue) g

BAg ¥2ES B4 A%3 3 BdE E 479 A8
2l

10 g ol SH< 100 mls Fg+ & &S protamey, flavozyme,

neutrase & 717} 2% (v/w)A7I8lH e tiz2+e a4 gl
SHT 25 F7Fske] 50°Coll A 4417t Bt Th R sk gtk

7t EelEe dAEE71E o83t 5000 rpmoll A 20%
¢ 44 Eesslen dede A AHEe it

ACE A3 &-§

ACE A3 &4 Z4-2 Cushman 5[5]¢] ¥ ntet 4
3}tk &, ACE #3844 03 M NaClS §H+3 01 sodium
borate buffer (pH 8.3)¢l rabbit lung acetone powder (Sigma,
USA)YE 1 g/10 ml (w/v)e] $E2 £CAA uA7E £ 325
gk %, 4°C, 4,000 rpmol| A 40%7F 94 #E]dt] ACE 284
HE AATh ACE Asj&de Alg 50 plol] 0.1 M sodium
borate buffer (pH 8.3) 100 ul 9 ACE &4 50 nlE 7+3t
Th5 37°Col A 587F el Hlkg- A1l ¥, 03 M NaClo] ¥
0.1 M sodium borate buffer (pH 8.3) 5 mlell HHL (hippuryl-
histidyl-leucine) 25 mgS A7}ske] e 714 50 ul & 718}
of 37°Cell A} 30&7F BESAIFA T ole 1 N HCl 250 & 713t
o] ¥h&-S FAAZ ¥, ethyl acetate 1.5 mlE 7}3l| 15 sec
wykgk & A4 #3243 000 rpm/ 5 min, 4°C)3l4] 459 1
mlE ALt o] 25 H S 120°Cell A 3087 3] AERAA

R
SRS 3 mE e Fo 228 nmoll A FREE ZH3

o
il

ACE A2 < 4 it dzT2 e 32 did
Z41) 50 pl= 718 AR eH, ACE AEA ade o
+ AR S ol &3t ALkstd

* ACE inhibition (%) = 17%@0

S: sample absorbance
S.B: absorbance of sample blank
C: control absorbance
C.B.: absorbance of control blank

SAAz|
Zt A3 9 AF}E Student's t-testS o] &3] BAEA
FPatAt. FAENZGE Wi 2 AAZE FAEFL

<
o 7}
AT 7k Fo A Aol p<0.05 FEAA AE s

A AF o wA e Ay AAn w5
g Fosle 84 5 2484 waE veld Aot
ASTEAo e d4&E AT OVX-control(76.14+9.70
unit/ml)°] FAE HA S| -2 Shamtol Hls| ASTE/o]
96.14+12.02 unit/mli Z7}8k9aL, OVX-MG507 3 OVX-
MGG507- | A& 25 Shamit# HIZ=3}A] 77.71£13.97 unit/
ml9} 74.57+14.90 umt/mli ASTEA o] ZHA4slth. ALTE
3 T3 dAE HAZE OVX-controli*(30.4342.70 unit/ml)©]
YA E AASIA 2 Sham-ol H3] ALTEAJo| 37.14+540
unit/ml2 Z7}8}1 1L, OVX-MG507 3 OVX-MGG507-9 A
© 25 OVX-controlZ-¢] H]3| 34.00+8.41 unit/ml$} 30.43+
3.60 unit/mlZ 7FA3FHTh 28] 3 OVX-MGGH0T©] OVX-
MG50ol Bls) zpo]= wlm|sht ASTSF ALTEA o] 23 H

ZaslE AFS BTk dutd o g HAF 3179 AST, ALT
A== 27 50-90 unit/ml, 5-40 unit/mle]2t dHA

oH1]. by B A7ds 2E g Setnz dad
ASTS} ALTE2A A= 34 43S FA & Ao

Table 1. Effect of MG and MGG on serum glutamic oxaloacetic
transaminase (AST) and glutamic pyruvic trans-
aminase (ALT) concentration in ovariectomized rats

(mg/dl)
AST (unit/ml) ALT (unit/ml)
Sham 76.14+9.70 30.43+2.70
OVX-CON 91.14+12.02" 37.14+5.40"
OVX-MG 77.7113.97 34.00+8.41
OVX-MGG 74.57+14.90 30.43+3.60°

MG: makgedlli (MG), MGG: muakgedlli gigeny (by product of mak-
geolli) (MGG)

The results are expressed as mean+S.D. of 6 rats. statistical sig-
nificance: ‘7<0.05 vs. OVX-CON, and *p<0.05 vs. control.



H3 Zo| X|& Aol Hs}
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= é
sensitive lipase) 9 S7H1A AAT =
A 9TH14,34]. zaz %t‘l}éﬂl
7471—75]- e qu,] 39 Lo
LDL % TGY §&7} HiL HDLJ T A Hls) g3
o2 =t ayy J A4 o]2A ¥ TGS HDLY T+
A= Wyt §lou TCHO# LDLY] w27} 71 o] #74
7] o] % ¥ T A9 U EC] FolAe Qe FE
3t QITH25]. Table 2 W& AA| dF o] 2249 2z
AAN F%F 59 F 4 F TGS TCHO ¥ HDLY F%&
H3E Yel T B4 S AA S OVX-control©] YA
AAeHA] %-& Shami(48.43+15.87 mg/dl)3 ]| TGS
Feko] 58574547 mg/dlE 7L, OVX-MG50T-3
OVX-MGG507-9] = E5% OVX-controli*ol] Hl&| 5243+
1241 mg/d19} 47.29+12.08 mg/dIZ 7243t} E3 TCHO
9] 3t WA E AA 3 OVX-control#o] YA S AA| 514
o7 Shamt(105.86:12.98 mg/dl)oll B3} 120434836 mg/dl

2 271891, OVX-MG5023 OVX-MGG50Zo] A OVX-
controlwol| B3l 116.14+36.02 mg/d1¢} 109.14+11.55 mg/dl
2 EF 7459tk HDLS 2223 2 d9 Fo F3E
FY2HES |8}, A|Ast FY2HE JAHER HEL
0.2 944S HH3tY FFA0E a2 TGY
FEE ASAA U4 AN B ol FES o=
dA A2 84 T HDLs v G4 S ZAAs 437
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Table 2. Effect of MG and MGG on serum triglyceride, total
cholesterol and HDL-cholesterol concentration in
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AR -G53 OVX-controldl| H3] ShamTo] Z7}3tH5 L
™, OVX-MG507% OVX-MGG50-ll A Z+z}t 70.71£19.53
mg/d1¢} 62.00+20.20 mg/dIZ WA HAZ 7HAFE OVX-con-
troli(51.29+20.49 mg/dl)oll ®l&) Z7}st¢ith 28] a OVX-
MG507¢] OVX-MGG507 2T 257 H $7t5 = 43S 1
Aok #7237 A4S HFo R 3 e AFA 2ER
T3l HDLY ¥&7} 57}8}31 LDL ¥ TGY &&=
ohar A SITH3233]. o] & ARE wFo] 2tg
tde] AAN 55 F4971 wM—éxﬂ of o3 rEZA
AstE AE A TG TCHOY HE+ A3 7)1
HDLEEE S7HA7]e 5 AddAtel J&S o] Ad3A
Ao B85 & A2 7|gEr

o M F”IO

QU <R AR &
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=
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=
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W
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OVX-MGG507*9] 8.5 747} XH%B‘M dotd e §, Az
Zoli FgA o g Ao f54s A4t R £ E
4% 4 9= Micro channel array fiow analyzer (MC-
FAN)E o] &3te] dAs dgoz o] EATHS 25, 50,
75,100 ul T#Hate AZHE S48k & AP A7 Sham
°] OVX-control-l H|3] W& AJ7to] BA#E FostAict
(Table 3). %8 OVX-MG50%% OVX-MGG50*°] OVX-con-
trol B o} W] XA #S 435, 53] OVX-MGBE0©]
OVX-MGG50- Bt} #h-& %3‘?3 F58E Uttt 039
Aol A FAaEA R g °ﬂ AR A sk} A A AL
o gFor 7Y BAE erg 7t oA =olHou

ovariectomized rats mg/dl
m/d) o gere) oo} xmlul 552 Sold] o3| AR
Croup © o oL S22 WAHS 2 4 AT, ol9h 2L Aot wA)
Sham 48.43+15.87 105.86+12.98  72.29+10.29 _ -
aéEo =S Zzo odﬁk_%zﬁg 7 2]
OVX-CON 58574547 120.43+836°  51.29+20.49" 7ol 28 & Y 2 2 7l s el e
OVX-MG 52.43+12.41° 116.14+36.02 70.71+19.53
OVX-MGG  47.29+12.08°  109.14+11.55  62.00+20.20 gap 8o 0jxl= g
The results are expressed as meantS.D. of 6 rats. statistical sig- sHdelor By AN wFEY daw S 9A aFE
nificance: 'p<0.05 vs. OVX-CON, and “<0.05 vs. control. HENHE7] 9]35+e] washed platelet-s &3} collagen 2 ug
Table 3. Effect of MG and MGG on micro channel arry flow
Group 25 ul 50 ul 75 nl 100 pl
Sham 10.4611.34 21.36£2.63 36.39+3.79 52.29+4.25
OVX-CON 11.63+1.93" 26.87+5.02" 46.05+8.93" 71.06+13.06""*
OVX-MG 10.33£0.71 22.73£1.592 37.45+2.94 55.12+5.03
OVX-MGG 14.36+0.58 27.43+139" 421542.73" 59.12+2.81"

The results are expressed as mean+S.D. of 6 rats. statistical significance: ~p<0.01,

¥ 1<0.001 vs. control.

T p<0.001 vs. OVX-CON, and *p<0.05, *p<0.01,
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Table 4. Effect of MG and MGG against collagen induced platelet aggregation

Group Amplitude (%) Slope (£2/min) Lag time (sec)

Sham 109.58+2.63 139.50+8.58 37.58+9.18
OVX-CON 120.57+4.05"# 150.36+7.05" 24.17+2.57*
OVX-MG 107.36+33.57" 141.04+44.71 32.99+11.83"
OVX-MGG 109.86+3.21" 146.86+14.38 30.62+4.73"

The results are expressed as mean+S.D. of 6 rats. statistical significance: ~p<0.01,

vs. control.

il 0

(%)4 ‘rl £ AA 3 OVX-controli*& Sham+(109.58+
2.63%)4 Hl 28} S W) 12057+4.05% 2 S71std oy oA
g9t tHe AAv $FE FAR s $HEo| 47
107.36+33.57% 9+ 109.86+3.21% 2 743l 7o) Vbt
Slop (@/min)& 4% —8—%9 ol & 712712 ohms27} &
T5 collagen SHAZ el 4] 3F o] F43HA o F
AR AL 9wttt dAE AAS OVX-control& Sham
(139.5018.58 Q/min)# Bl w8k A-& w 15036+ 17.03 Q/min 2.

2 271999 OVX-MG507 % OVX-MGG507 4] 4]
141.04+44.71 Q/min<} 146.86+14.38 Q/min® 2 74 8l= 7
gFo] YEPT Lag time (sec)> 4% §30] doju= Hke
AZEO. 2 WA 7ol ZEE collagen S H AR Qe A
#el SRo] FAT A o]Fo] X AL gn|gt}. OVX-control
T2 Sham+*(37.58%9.18 sec)¥} HIn 3} 24.17+ 2.57 secE
FAEANS }9&% ) O]t collagen® 7}ell 93t SR EFH7} FAHA
39 o2 Atgdh ofd Hks OVX-
Mcsovzﬂr OVX-MGGSO:T_L% OVX-controlil| ®]3}o] -3
A 7ko] 32.99+11.83 sec$} 30.62+4.73 secE Z7}3le] 33 0]
AdE e 2335 YR, OVX-MG507-°] OVX- MGG50
THT SF Aol 27 U AdES & F ATk oY
A2 4o} B4 AA N F5E0| collagen® 2 QI
SRS AEHOE dANTE AR A4 F Uk

in vitro ACE X3l 1t
Al de] X5 9= ACEE &8
L9 228 32 299 e

oX
oflt

(o3
)
to
=

i)
>
to to Ly

fru
12 uet =
(o o oo

2

=
T
)
to

a,

Ko
AC)
=2
£
o
L
ox
N
ra
o,
b
2
ro
£
ek

o ol
o
ik
o
re
Y

7 p<0.001 vs. OVX-CON, and *p<0.05, " p<0.001

100

80 |

60

Inhibition%

20

MG(0.4g/ml) MGG(0.4g/ml) captopril 10ug/ml

Fig. 1. In vitro Inhibitory effects of the MG and MGG on angjo-
tensin converting enzyme activities. The assay procedure
was described in experimental methods. Values are
meantS.D. of triplicated experiments.

MG: makgedlli (MG)
MGG: makgeolli gigemi (by product of makgeolli) (MGG)
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83 on|7} Slohg]. wHAe o 2HaE A
Alw] %%%% 7}ERE A7) & ACE 84 As &3 in
] of gols) Hekrh(Fig. 1) H2z e g

04 g/ml F=0NA 77 82.6% <} 68.9% <]
g xR E 1Y ABAZ A
3tal 1= captopril (10 pg/ml)S AHE 3t o dixTd
Hlste] ACE 273 Asfo tigk oFa e Poj XAk ACE &
A Xi'éﬂ ﬁﬂ}b gt 53, ‘3#724?49} ‘%‘73 A A vl
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