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Allium sativum, commonly known as garlic, is well known for its antibacterial, antioxidant, and hypo-
tensive activities, as well as its antiaging bioactive properties. This study investigated the phys-
icochemical properties and anti-allergic effects of garlic in order to develop a method to produce
Makgeolli using garlic. Levels of total sugar, reducing sugar contents, total acid and amino acid con-
tents of garlic Makgeolli were higher than those of the control (normal Makgeolli without garlic), and
its alcohol content was 7.0%. Polyphenol contents, DPPH (1, 1-diphenyl-2-picryl-hydrazyl) free radical
scavenging activity and total thiosulfate contents of garlic Makgeolli were a bit higher than those of
the control. The main organic acids of garlic Makgeolli were lactic, citric, malic, oxalic and succinic
acids. Especially, lactic acid content was 16 fold higher than the control. According to MTT assay,
garlic Makgeolli had no significant effect on the viability of human mast cells, and secretion of hista-
mine was more effectively inhibited by garlic Makgeoli than by the control. Garlic Makgeolli was supe-
rior to the control in all results of sensory characteristics except in color. Therefore, the anti-oxidant
activity and anti-allergic effect of garlic Makged/li could improve the quality of Korean Makgedlli
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(Millipore, USA)Z 3 3}3} T}, Sep-pak Cis (Waters, USA)Z

o Ho A o] A2 g il JR-S AIAE F HPLC (Agilent
1100 Series, USA)Z 43ttt #4148 columne C-610H
(300 mmx7.8 mmx9 um, Supelco, USA)& °] 431911, o] %
42 0.1% phosphoric acidE& ©]&3%2H flow ratew 0.5
ml/min, detector= UV detectorE ©]43}¢] 210 nmol| A 7
3t T3 A= 4L Chromameter (Minolta CT 310,
Japan)E o]-&3te] L (BE), a (A4 =) 2 b (34 %) go=
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gag2r] Aol AHEE AEE Az v EF
HMC-1 A2 (Human mast cell line, a kind gift from Dr. H.
M. Kim at Kyeonghee Universiry, Seoul, Korea) S A}-83t5 1L
Isocove’s modified Dulbecco’s medium (IMDM: GIBCO,
USA)ell 10% fetal bovine serum¥} 100 U/ml9] penicillin#}
100 pg/ml9] streptomycin (Pen Strep, Gibco, USA)E 7}t
Hj Z| o A 5% CO, incubator, 37 CZ B ¥&} At}
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HMC1 A 25 ARS8t vk 7F ere o diz=7 21
g AAGEol ME A5 A= EHE A f5Ho]
MTT  (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide) assay® AZEATH15. HMC1 A E(Gx10°
cell/ml)l ethanolS A AS viE H7F B2 d(1 mg/ml)
< A3 F phorbol 12-myristate 13-acetate (PMA, Sigma,
USA) 9} calcium ionophore A23187 (Sigma, USA)Z 8 ]zt
o AFA AT A= F MTT solution (50 pl)Z 3 7}ske]
37Tl A overnightd}al dimethyl sulfoxide (DMSO)S ©]&
dte] 23S =90 F 540 nmolM FREE FASHA PMA
o A7 A 2] FREE 100%2 3tof A%
HzgL dAakstyT

Histamine 72|12 53

s H7F 2289 histamine ] dA a2 2 s
BEFHoZ gQlst7] 9kl histamine EIA (Enzyme
Immunoassay) Kit (EA31, Oxford, USA)E ©|&3}%t}.
Histamine 2 #& in vitro 2322 #9357 95t
HMC-1 A2 E o] 8319t} &, HMC-1 Al ZE 1x10° cell/ml
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overnight W%l A AIEE HF3} A7 = whs H7F g
(final concentrate 1 mg/ml)E #H7Fatal 1 Azt ¥hg 5 7}
welloll 2}=41(A23187+PMA)E A 2]3ke] 8 A7t wE-S-A]7] Hj
J¥-g 5,000 rpm, 5 7 YAEE & A NS histamine
=48 A EZ AMH-3F9 T Monoclonal anti-histamine anti-
body7} Z¥H 96 well plated] 50 ul¢] AZ 2 standard &
YL F enzyme con]ugate 50 plE A7kstel £3star 45 B3t
Aol A W2 & washing buffer2 33] A #3}3l substrate
TMB)E 150 ul H7sted & BE50 43 15~20 37+ WH&-A]
71 & 1 N HA 89 50 uE ¥o] vh3-3 F53k1 450 nmol|A
F4=E ZA
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ato] Table 19 YE L. vks 271 B8] £9 2 3
F e 747 960, 1.00% 2 YEN) )2 ¢ whd o) v
oA =4 Yest o, pHe 4052 279k frARE 4]
Hol nps A7 pHA 2 93-S AR 258 ¢ F 3
Shin 5[28]8 55 #7ke B4y 27] pH7t 3.0’“3.60“/‘1
79 % 3.6~38% S7kekaL, HUbEe] WS4 S pHIF £
skl & AT ARe ba o]zt lloy o] A7t
] e o2 AZEn e 27 021%E o 24
= 042% 2 YERGD ofr A = oF 78} & 1.79% H L
,E3E e 79E g2+ $ZYRY 1% A JE
. Kim 5[12]& Z4ge] Zx& A/1e 4% A7k g%
ol o g3 Aert BoAAw axy 2 59
Al Eo ofsf AHert SUHgTaL Baste] B Ad o] Ao}
Ohd zkol & Bt vhs H7F 2t Y opneitETt &
olfr= whEol|A] asparagines, arginine, glutamic acid,
proline, aspartic acid, glycine 5] T ofn|i=jto] W&
A E AAHA EEH A7 WZolet AL ET
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Ol &7t 2fde|e] R7|A e

vhs A7h erdelor iz B2 {74t 2 Table
20 JERY QI mis 7 2o F 2§72 lactic, cit-
ric, malic, oxalic @ succinic acid 2.2 YEelon Z7
203.2, 820, 62.7, 465 ¥ 22 mg%E YERE O t 2T 2]
o] F8 F7)AFL citrie, lactic, oxalic, lactic ¥ succinic acid
o2 Yeuth Joung 591 4Rt gHE w2 d M=
succinic, citric, acetic @ lactic acid $°] A&¥ il H 113}
£ A7 Aol tha atolg B vis A7 A
712 gaFo] vz dg el vl3) =4 Yelves AL vl
A frefE f7lded o Aoz AAH Avisde
citric, malic, lactic & oxalic acid7} Z+7Z} 3314, 173.6, 84.5,
30.6 mg% 7t EgE A on A7t F citric, malic acide

Table 1. Quality properties of Makgeolli added with garlic

MG M
Total sugar (%) 9.60+0.56' 5.20+0.42
Reducing sugar (%) 1.00£0.12 0.90+0.13

pH 4.05+0.11 3.91+0.03
Total acidity (%) 0.42+0.08 0.21+0.04
Amino acidity (%) 1.79+0.02 0.26+0.03
Ethanol contents (%) 7.00£0.14 6.00£0.22

"Means+S.D
MG: Makgedlli added with garlic; M: Normal Makgedlli as a con-
trol



Table 2. Organic acid contents of Makgeolli added with garlic

MG M

Contents Total Contents  Total

(mg%)  rate (%) (mg%) rate (%)
Oxalic acid 46.5+1.2" 11.7 6.6+0.4 95
Malic acid 62.7+4.4 15.8 44+1.3 6.4
Citric acid 82.0+5.4 20.7 45.5%5.8 65.5
Lactic acid 203.2+10.2 51.2 12.4+2.2 17.9
Succinic acid 2.2+6.8 0.6 0.5+0.4 0.7
Total 396.6+8.02 100 69.3+6.1 100

'Means+S.D
MG: Makgedlli added with garlic; M: Normal Makgedlli as a con-
trol

223k lactic acide S7Fshe 222 @A QT3]
= A7} akde|e] Mz
a7k Ed vk A7F H2e 9 dizT e At
£ 5743t Table 3o YeRSIT. vh= M7 2hdee) Hik
Lhe 89522 txT w2 e) e Lk 2751 Bk B4 yey
iz wged v WS 7hAE Qo2 vEgor A
T af@td FAE bt 247 025, 0339 412, 64002 AL}
Al bt Kim 5121 728 g5 A7He A9 A7hE
off w2 Lgkah HAE] Aol BolA] Gkl . H7hgo]
St FE FARTE EA e on, AR k= A
7t 989 F29 FNET} 27 uﬂ#Ola} B skt uhet
g A7t e v 1%
ol o Aeg Azdn %#}@EE o] e 7t
He A osf dFE wol wed ved A Ae

Ots A7t oide|o gitst gy

s AH7F wAE e dx27 9429 DPPH At 2
27 €4, total polyphenol % total thiosulfate 332 Fig.
1o Yehl it vt= 371 249 DPPH Arettd &A
Z4 4 total polyphenol 32 747} 45%, 4% =Z 2T <
229 8%, 12%° vlal] =A Yelstth E3 total thiosulfate
S OD go =2 Yehfls o vks H7F 227t 017
OD/go 2 Yela &7 9227} 0.048 OD/go. 2 e}

Table 3. Color values of Makgeolli added with garlic

MG M
L value (Lightness) 89.52+0.12" 27.51+0.09
a value (Redness) 0.25+0.06 0.33£0.14
b value (Yellowness) 4.12+0.10 6.40+0.64

'Means+S.D
MG: Makgeolli added with garlic; M: Normal Makgeolli as a con-
trol
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(%) (0OD)
100 1 0.20
90 A1 0.18
80 1 0.16
70 1 0.14
60 1 0.12
50 1 0.10
40 1 0.08
30 1 0.06
20 1 0.04
10 1 0.02
0 4 + 0.00

MG M
== Free radical scavenging aclivity (%) ™= Total polyphenol{(mg%)
—* Total thiosulfaie (OD)

Fig. 1. DPPH free radical scavenging activity, total polyphenol
and total thiosulfate contents of Makgedlli added with
garlic. MG: Makgeolli added with garlic; M: Normal
Makgeolli as a control

U= AL g3 Ryu 5[24]& A #2855 DPPH AHr
gz AA A4S BASAS W o] AP oA vlek
g 24S JeiT Bty gk BAe] F 7)5A4S 7}
EAEL B2 Qo Algyy B4y nfsS HrHE
§ @ikt @A) SUkey] Wil vhs H7h w7
AL 7S AS AR A4d B vhsdl o
Ae 7] & E 1 9}s DPPH AHrettZd &4 €4
3 polyphenol %] =7 UYehte ALz Az, vhs
9] alliin 3 AH&-<] thiosulfates A PFE9 A allinased]
3w wEA Arhkgste SdEEA H7EE vhed
A B Fol AEE ASZ AR HT]M]

l‘% x47|. Dl-7-|E|o| A‘”;‘t A= g

MTT A|¢fo] 4oisle AlxEe}h whgate] Hepd e for-
mazang P48 AP E o838t vis H7L PAE e gz
T 489 E HFEFE 1 mg/mlo] HEE HMC1 Al E9] A
&g th& MIT solutions H7}Fste] 37Tl A overnight %
3 5 A" AE HMCL A TS Agstd Ax AEES
Fig. 20] Yt itk A5AHS 223 B, vhs A7t 92
2l Al 9 dz2T 2] A7 HMC1 AE AEE
AE S ASAE Aot G FFAE S xT
CTE 100%=Z 343t 23 vl A7t = 80%, U&7
2HaEs 2% 2 Yeht £97 AolE HolA| gho} vk 7}
gt o AT =40 fles FAL F AUt

Ofs &7t UZ2|9 histamine 72X &2

vhs A7} hde ok iz B2 e S HMC A2 A
3t 2] 5= histamines 43 23S Fig. 39 Uehf 3l
o vhs A7F H2g e iz ode S HMC A2 HF
F% 1 mg/mlo] H%5 A& g $ histamine 8] A &S



1596 A 338k = 2011, Vol. 21. No. 11

120 1
100 A
€ 80
2
:-S 60 1
Lz
3 401
20 1
o g
B Cc MG M
Fig. 2. Effect of Makgeolli added with garlic on Cell viability.
B (blank), stimulated by PMA plus A23187; C (control),
non treatment; MG, Makgedli added with garlic; M:
Normal Makgeolli as a control. Sample 1mg/ml (final
concentrate) were treated before 30 min of stimulating
PMA plus A23187.
350 4
:é 300 1
o9
£ 250 1 .
8 200 -
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Fig. 3. Effect of Makgedlli added with garlic on histamine release
in stimulated HMC-1. B (blank), stimulated by PMA plus
A23187; C (control), non treatment; MG, Makgeolli added
with garlic; M: Normal Makgeolli as a control. Sample
1 mg/ml (final concentrate) were treated before 30 min
of stimulating PMA plus A23187.

243 43, v A7 ] YT 241 ng/ml frFE
Hglon, bzt HE 227 ng/ml FYFE HYch
Histamine 2l &s B3 2345 74279 Ha hista-
mine 2] QA &7 23}t Fig, 49 JeRI QT vls A
7} vrdg) o} 2T 9489 histamine 2] G A &8 34135
A, 27 B (A4l PMA + A23187)9} vlas) vhs A7}
Az oh 2T e 4z 27% 9k 22%9 A &S e
= 71 9229 histamine 2 9A E£347} g4 =
013 2= 9lAt} S Arvlste] AZ3 A} o

gl g} Hojd 4T EHE Yehle Aoz

Obs A7} orzdz|o| BH=Ty}
Pheg Brhstel AZE Bae 4, F % ANH JEE

- 30 4
8
.5 25 1
E 20 1
b
8 151
£
£ 101
B
)
z 5
0

MG M

Fig. 4. Histamine release inhibition of Makgedlli added with
garlic. MG, Makgedlli added with garlic; M: Normal
Makgeolli as a control. Sample 1 mg/ml (final concen-
trate) were treated before 30 min of stimulating PMA
plus A23187.

Table 4. Sensory evaluation of Makgeolli added with garlic

MG M
Color 5.30+0.81" 6.20+0.05
Flavor 4.70+0.12 3.20+0.09
Taste 6.10+0.06 4.50+1.03
Overall acceptability 5.90£0.12 5.20£0.20
'Means+5.D

MG: Makgedlli added with garlic; M: Normal Makgedlli as a con-
trol

ZAF8ke] Table 491 PR STt Aol B3 7| 5E vk
A7VIA @& WRT7E 62002 whE A7} ARG
bk H7HE ARl o Ate] Wt 7%
A7le Ao g AzkEnt 3, 5, AA A V|sEe 727
610 2 5902 2T 22 Bt} =4 vehytth b
429 7|3 %7t #2 A vhso] Ha EMH S
S o] AbehR| 3 2hA e o] HA A S A

O
? SEH o} ozt ﬂ-’éaﬂr%%u}
L

B e o
3:0

7} phenol Al %]

“O]F/‘r AzEd. dsH7 23 4GS A9

= A7 927t i z7 2 Hl§

go 7 92F Jéﬂ%iﬂrg Hol vtde] AdA B4
7
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BEFE 6244%, T 1531%, IF 1.12%, pH 6.4,
g oopn|ete = thA EA YEya 43 5}&01 | I
2o Hl3] 1% 3=Z =4 L]'E}‘/LE} F8 714k lactic, citric, malic, oxalic & succinic acidZ UE} o™
o] % lactic acid ?;f;%ko] 2032% 2 djz=7ol wa) o 168 A=2 =A Yetgtth vis #7242 total poly-
phenol €&, DPPH Z}%E}QZ—.} 27 ZA 4 total thiosulfates 2T @A o vl& thi =4 Uit o=
otso SHrEY e 771 & 3= Tl 98 FFe] A vEhd Ao R AlsETh MTT #4 A3 #9349
Apol & Kol oo} ”}* HA7h BtEE Y AE 54S fle AoE Uegon, 427 2 ¢ dqiads &
015}7] 93t histamine 8 FS 43 27 vl A7F w2y 9 ) x2F 228 ZF histamine £ A 294
Byon nis H7F 42 Bt & 94E AT 4 AT F5HA ﬁﬁr Ao gigt 7| g eE S

i\

M-S A 2T Hls) v A debgAR B &F 3 A AR Vs ke d2T G2 d v vk
A7F et ¢ AoE dEiyth wEtA vhe A7 B e s B AR gddE SUA7AL
T VIR Y AR BAEE oo 2 F e AR ARdY. B 59 AFFE A4
a7 flsiA AR AT 2 FRE A, A7Ie g9 5 77t FHtHoloF @ Aot



