REEXM: Ol==

GOVP1200611696

Ol 0|25t AZUAIZyenl 7 §52| 7Y
Development of healthy foods using garlic and
study on the functionality.

I 82 SN 9 2 713 3Y 22

Raw material characteristics and setup optimal processing

2. E2 7|z Hot & MES
Evaluation of product preference and commercialization
3. obsol Malrls B4 HM

Evaluation of health functional activities of garlic

(F) et AE A
AT EATY

g
-
OIZE ALAZHLD 1 559 7Y/ Sy



o
)
X0
-
TR
Ho

|1 31

=

o] " o]

&=
[¢)

Mz AETY

2005 7€ 15¢

S (F) Aol E WA

<0

Bo

0

B

B

o

o

O

X
1

oR
R

B
1o

e

dEATH

t e <

)

74

B

Ho

BE

&

D3

dEATH



A

0

il
mK
"
-
o)

g

"
Hr
o)

2

B

—

St P s

}

pul

=< ol &

u

o
;,S.E
I
o
N

N
"
o

o

e
70
T
I

frod]

b

J:mo
w

=0

el

of
ma

o)

21

B

ST
=)

Al

oL o] =
ju

e 2 BBAE, 7H3

=

L

™, vt

it
)

Ho
_

o)
Hp

X
o
_

A
—_

17+

°©

7+

o

137

<
il

5 7FA e o)
o] A7} St

[¢)

CIE R

L

o Aol A5

L

=

o o}

cholesterol A

iT.:

Bl
—_

3l

S

goll M

o

H

= 7E

3. O
o

g}, 21 ¥(Vacuum Frying)7}

K

el

EX

1

ks
“

243}, Crisp

=
=

2o 3

K

i

o

0

b

kel
pal

ol =3

o

A o7t

[¢)

=

=2 WAl

AobQIEAE 9 23t0l A w1

o] A4

—

o]

A7 AN, A%

=

S
R

OE AW



oF
!

7K

el
ze]
il
w
o

0

jze]
il
iz

o

el

7hombse =

0
X
N

N

ol
o

Ho

7}. Vacuum. Frying &

£ frying 9]

Al

1) Slicer(A]4):

2) Blanching(®] %] 7]): Blanching &%=, A|7kol] w}&

brix 3 T &

o

3) Soaking(%3):

3}

A

4) Freezing(WY & 2 &);

™

e

N

%

3. Frying

ol
o

= o2 3 Vacuum frying 548 =7

=
5=

G

W
%o
%)

X

%ﬂ
T
o
Ll
il

el

)A
gl

rugel

Ho

0

N
e
)

)
umo
il
%O
Ho

37}

0

ol

K
vzel
A
nze)
ala]
el

Ne

N
0

X
o

t}. allicine 8FsF W3}

70

N
B

5. A

ugel

_XTI

pze)

~
o

el
%

o
K

rugel

Gt
0

0

X
Nr

=
=

7). u}

Blo
0
T
0

o

~
;OO

K

=
TR
el

X
o

)

o
7k

o

o



3
Hin N <
A 5
: w.m 2 W e
[lie]
= o % :
: 7 . % = il W
zt ) * o _ﬂ — m_
g o < Mo EHE " < :
- X —_ = e T R : *
f : i g s of of
e (] 70 g o 3 :
N OE ~ q ﬂo H;l o° w S ; : JI
1 : s = S S < B
Ae 4 » A : S n J
W W T o8 % 22
K Nr & = B o 5 2
: : i Al % . N
_,A VL | ; ;0‘_ Lf
; © N N R .
~— il - 2 $ Jnﬂ
~ T Ao :.L : % _i |
— X0 TR AT : : :
S = o 0| O\ 1@ No , ﬂh :
%o X0 g el ol i % < : :
= =) i) TN iLh
N ™ ol b N = = " -
ﬂ MO . mme file) wm ﬂ W X : 7
L I i v T X4 3 _UT
- . M,l.m B s ) 1ﬂ_| Tor Q _WL o TO A
mﬂwﬁ_go d|] i Lo ) M JL o Hn To
_ " g ril o O ) L Q oFl 5 E
: a ﬂ 7 HT = T= o — & .zf.c ‘m_H _L
ﬂﬂl; ﬁoﬂmo _d«Mﬂm A.T”( JEIMM
: : x H N | TP Ay —
: : . o ﬂﬁ Yy m MH__H % =0 Lm w0
oF = Eﬂ ol o R o B g M 54
o A ) o & d ,hw S T o ©
@]ée momo %%_ZT - mﬂ%ﬁh%
_Ax_ M JI > - " 3 ] ‘m—ﬂ ~ of o \HQ Mu_!
: : t g 7 X T T 2 A T ;Hm
; v 0 0 JlLlﬁr,_ el Ai _ r3
—_ vd J \ﬂ < ! N : ﬂbro i :
U : oﬁ % : mwo E o % O_H ﬁi _ﬂuﬂ o
_ ﬂo Jla =0 ‘.: OW BK N JI X ‘Ul JH EE EA
B sl Shop B I
7 Z‘* : - Lt ‘w \muL [aze) s o< T —_ X
. % ~ T = i :
V4 B W ) w o — o - :
: ; 57 w 258 o ) B s
:: = % i =T W W B
P Ma B Wo mw el
) o oo o 23
— e o =
~ N .
N



SUMMARY

I. TITLE
Development of healthy foods using garlic and study on the health

functionality.

. OBJECT AND NECESSITY

1. Object of the study

To develope healthy oriented foods utilizing garlic to meet customers’ needs, and
evaluate health functionality of the garlic, namely anti-biotic, anti-antitumor, and
anti—hypertension activities during the process by the method applied to find out
the best result.

2. Necessity of the study

€ Garlic is an important dietary ingredient for biological balancing and helping
healthy condition of Korean. Most of the consumption, however, is in form of
raw garlic as spice reaching 98% and only 2% is processed.

@ Processing of galic involves several problems like greening / browning,
irritation by the strong odor of garlic, etc. In spite of good characteristics of the
garlic including anti—antitumor, anti-biotic, anti—hypertension, anti—-thrombosis
activities, reduce cholesterol level in the blood and counteract the poisonous
effects of heavy metals, etc. the value becomes reduced and need to
develope effective utilization method.

@ Garlic processing is mostly limited in form of powder and paste, and the
utilization is limited.

@ Recently garlic products are somewhat diversified into healthy foods as form
of galic beverage, vinegar, extract capsule, tablet, etc. However, commodity value
is very low due to the very low taste preference and palatability.

@ Vacuum Frying process fry the products at a very low temperature, and,
consequently, causes least changes on product color, form, and destruction
healthy ingredients. And at the same time develope crispy texture easy to eat.
Only two companies including Samah International Inc. have the facilities in
Korea, mostly for mushroom and vegetables.

@ It is necessary to develope product and process keeping good healthy
ingredients, increasing palatability and taste preference having good commodity
value.



m. SCOPE OF STUDY

1. Raw Material Study

& By garlic variety

> Change of product quality depending on ingredients composition
[> Setup standards and criteria of raw material

2. Setup Pre—treatment Process
€ Setup process standard by pre-treatment step for optimal condition
> Slicer thickness
> Blanching temperature and time
> Soaking sugar composition, concentration, temperature, time
> Freezing condition of freezing time

3. Setup Frying Process

€ Vacuum frying condition by step using selected raw materials by previous
steps

€ Pre-treatments to inhibit color change

4. Customer preference test of result products of previous studies
€ Check changes of ingredients during the process steps

€ Check rheological test and customers' preference test

@ Check content of allicine during the process steps

5. Functional Activity Check

€ Setup checking method and check functional activities of raw materials
including anti-biotic, anti-antitumor

@ Check functional activities by pre—treatment method of selected variety

€ Setup standards of raw material and pre—-process method

€ Check functional activities by raw material storage and process including
anti-biotic, anti—antitumor, anti—hypertension

& Find out optimal conditions to keep functional activities



V. STUDY RESULTS AND SUGGESTION FOR UTILIZATION

€ Cstablished the best conditions and methods to achieve vacuum fried garlic
products having good customers’ preference and palatability, good
preservation and commodity value, minimizing destruction of health functional
activities, by this study.

@ Study and setup on the analysis method of health functional activities, tested,
and found out significant proportion is remained after vacuum fried garlic.

€ Studied weak points to commercialize vacuum fried garlic products, and
selected several products estimated good marketability, and set up marketing
plans of those products. A few products has be launched into the market, and
rest of the products will also be marketed in future,

€ In relation to this study, one article at the Korean J. Food Sci. Technol.
under the subject "Antimicrobial, Antihypertensive and Anticancer Activities of
Garlic Extracts”(Vol. 37, No. 2, pp. 2287232 (2005)), and applied for one patent in
Korea under the title "Manufacturing Method of Garlic Snack" (Appl. No. 2006-68479)
as application number 2005-68479.
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upf gk Al 540gS AEE Al FHe F olHE 200mlE 7Fsl 2A13F WA,

e}

o

=9 $AZ Rotary Evapory S AFg38le] 53 & FXEA A 82
A

,23,



oh.3Hitst 27

b gk Al 540gS A E e FHe |l =2 200mlE 7Fall 2A1%F WX, FA &
FZ3l9 1 59 542 Rotary Evapory 2 ALE3te] 5= & A8 AN8=E
ARSI HatkstETEE AR S HAE Ao F=3FTh

g A FF

e FRARoRAN LEE uE F9 alliine] alliinaseo] ¢]3dte] pyruvic acid¢t
allicin® 2 #3513 allicin® U] diallyl thiosulfinate®} diallyl disulfide® &3] %o o]&

o] pyruvic acid®} A= ¥kSdle] AF F3EE U carbonyl3 T ES A= Aow &

HA Jdor 2 pyruvic acidgFS A3 vs9 FaAd &89 allicing HS FF3A
. 24 =3

Rheometer(2 9™ NRM-2005]) 3100 Shearing/cutting Stress(knife) AdapterE A}-&3}
o] Frying & A%< Strenth(g), Time Integral(erg), Shearing strength(g/cit)E =43}
=

7.9 &9

AEe ®EW-S Hiscope KH-2200 Image Analyzerg& AF-83lo] &3t

At ' ARE B SAA(JS555,Color Techno System co.Ltd Japan)E ©] &3}

L(37]),a0+4 4~ ) b(+ 34~ A) 2 Ueh ek,

,24,



$7154 B}

9 AAEAS AT 5 A BEANE AAskgr.

4v7t=9 Ay 24 F4

7butE ¢ ACE A3 2§

@k MAnbsE 2 8714 9] mlES water 9F 70% ethanolS AMg-3te] 2417 F¢F B F
_]

oA FF, A3 & FAdxzsAT. £3 G, T34 A2, @=vkE 2 methanol,

19

chloroform, hexane, ethyl acetated ©]&3}o] d=2oA 343t wyt F&3F & of 73}
o], 40CelA 12A13F &<t &3t Zh7te] &ufE 23] AAg 5, 10mle] DMSO=
7hstel ACEA S &4 A gE Alxsslth

f1ek o] AT A]EES Cushman, DW, & (1971)2] Wel] wel ACEA S &4
< =AsAY. =, ACE AdEAL 03M NaClZ 373 0.1M sodium borate
buffer(pH 8.3)°l rabbit lung acetone powder(Sigma USA)Z 1g/10ml(w/v)8] %=
4Tl A 24X 75 =53 & 47T, 4, 000rpm oA 4083+ 4 EEsed ACEZREA
oS At} ACEA S A& A& 50xlol 0.1M sodium borate buffer(pH 8.3) 1004
¢ ACE &2 50E 7Feh vhg 37CelA 523F ouukg Al &, 0.3M NaClo]
st5% 0.1M sodium borate buffer(pH 8.3) 5mlol]l HHL(hippuryl- histidyl-leucine)
2omg& H7bste] wkE V1A S0mE AH7Reke] 37TelAM 3027k RbSAIZTH olel IN

HCl 2500=S 7}3te] ¥b-3-8 A AJA)1 71 3 ethyl acetate 1.5ml= 7}8f 15sec nHF3EF 3
AA 22 (3000rpm /Smin, 4C)ste] AA M 1mE AAr}t o] AA MBS 120Co A 30&
b d3s Ax=AA FFT 3mE 7HeE o thA] &s8d $ 228nmoll A FEEE 54

,25,



sto] ACE Asjgd<S SAHAY. & A8 55

o™, ACEA & &3 A2 v Ak e o

S—8C

L o 4
ACE inhibition (96) 1 -« o—cC ) x 100

S : sample absorbance SC : absorbance of sample blank

C : control absorbance CC : absorbance of control blank

Y. 7= 9] Cytotoxity

MTT asaays <UAelA FHsts 27FA &/ A2 digh cytotoxicity &
Carmichael, J. 5(1987)¢] colorimetric MTT assay®¥ S 283t =AsA. =,
SNU-1(KCLB 00001)3 HeLa(KCLB, 10002)2] A% E RPMI-1640(Sigma, USA)H|A] o]
A 72Xz wjgste]l  SNU-1 AlZEE 1x10" cell/welle]l EA %5 =4,
HeLa(KCLB, 100024 X% 1x10° cell/well® 7}z Z2Asto] 2Adstc) o]¢} e =
T2 ZAHT cellES 96 well plateo] 130402 E53l3 Img/mls =2 AEE 201034
7}ake] 37T, 5% CO: incubatoroll Al 72413t vl ksl th. olo Smg/mlz #| &3 MTT
SN 10uE H7Fske]l SNU-1AEZ = 4475 HelLadl X2+ 5A17Hs<E 37C, 5% CO»
incubatorell 5 2 A1 71 & PBS buffer 50u09} 20% SDSE&HS 50u0% EF3lo] 204
7t %<t incubationA] ZATtE. o]o] DMSO 50uES H71sle] AEES A3 ZolxE ¥
ELISA microplate reader(Emax, Molecular Devices, U.S.A)S A}F-&3}o] 540nmoll A &

FEE ST & ol AL S o] 83} cytotoxicityE &1t}

il

Cytotoxicity (%6) = (1 - % )< 100
A AT well®] absorbance
B :

OFAM E Wk v FE well®] absorbance

,26,



tutse] 4 &4
g HAMo A& = slant Bl ROl WS @ 1 WFolE ZHZ; FH 3l
Z+7ke] 10me2] broth ®iA|ol] FHF3tar, 37CelA 18~24A17F A wjFsle] A-8-319 )
ot G A HywiA o] A= A4 ASuAE ddete] 7158 Al (agar
15%)% petridisholl #F38to] SmA71a, zb7be] F#F2 1% HFFsto] & £33 T2
& A (agar 0.75%)E olo &F3dte] Axzstdvt. FaufAlol &2 €A A%l paper
disc( 8mm, Advantec, Toyo Roshi Co)°ll 15mg/ml %% water F=%3 70%
ethanolFF& &3 o A4k F34F 929 4714 ArE 9 methanol, ethyl acetate,
chloroform, hexane&m FEE% brixTAE 543 5 449 FEHES 200 H7Fsk
o], 37C incubatore] 36~48A|7F F<F v U3sFA Tl ©]E paper disc agar diffusion™

(Kim, ML.S., & 2000)°] ™2} paper disc 7919 clear zone 27 (mm)S F73sto] &t
SR ] RTACTR |

OS‘J
Y

Fagol &4 ANl AREE dF= 22 brothil Aol 72~84A1%F A Fe HFE

2% Hal ==& wlA(agar 0.75%)° FHZF3tL pipette® & &3 5 wlgl Ax3 7]

=& WA (agar 1.5%)° &F38te] aFo] &4 A FAmMAE AxstAdd. ol F

TE8A A W e nts FEEES paper discoll 20xl H7Fsled 30°C incubator

oAl A 72~84A17F v k3t F paper d
1

A3 = FEEN 0% FE2E Fu8o] &

isc 99 clear zone A4 (mm)S &35l &

ol BYL =43

52
*

57tEAES Ay 24 A

g AE el W vhise el J% B4 B4 9ol Anks fPubs T
A9 whre Aol ALgaharh

7y AN 79 it A MEZEA AT o] FAL

Mo
o
3,
e

jud

AT

ol

| 3L

,27,
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A2AddFAE A A7 2

1. 98 §4 47018 A4 49)

b= (Allium sativum Linnaeus)< ¥ 33} (Lilliaceae) 3+ (Allium)ol &3+

i

A AAAEEA FUEY dEOR ojgHole St 4T AL A

ol

olth. w-EueEl mhEe =9 A7l AeeiAs won, dAlste] nhse] SAst

k]
L
H
>
)
=
k
N
J
L)
2
%0,
rlr
poy
lo
fr
b

o} e tel whize] Aulsl o] gol

%0,
32
oo
ftlo
e
r
%0,
Aui

nhES TR T7%, ©5stE 20%, @ E 156~20% = o Jlom, wuide =

FEANS B[EE 16F 9] oppjgtorw FAHO U vhEel AR e

71™ 1070 E3E Aol 55%9] =2 Filles BAdvs A7 237 Uk ol E A

AFo] 7he e 7L 3
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#. 2.7 7HE AHAC mE dwAEE Unit @ %

Protein Carbohydrat
Sample Ash Lipid Moisture
(N x 6.25) e
IR =S 1.79 (658) 012 (0.37) 312 (9.72) 6791  27.06 (84.33)
AAY Y5 0.48 (1.46)  0.08 (0.24)  2.89 (8.77) 67.08  29.47 (89.53)
Y EuEs 142 (3.96) 0.5 (0.42)  3.48 (9.72) 64.15  30.80 (85.90)
s 33 o 0.34 (0.84) 0.2 (0.30) 1.05 (2.60) 5959 3890 (96.26)

a2 71F A7) 174 (340) 022 (043) 512 (10.01) 4889  44.03 (86.15)
*749 vt= 1.60 (1.65) 18.85 (19.38) 4.61 (4.74) 275 72.19 (74.24)

s 2 463 (5.20)  0.70 (0.79)  3.25 (3.64) 10.90 80.52 (90.37)

# BFEE = 100 - (BF A w5 R

2. FRAAY) &4

7k AAE

W 1.5m/m¢ 7% Blanching, &, X% 59 ¥4 T 3o 93t &4 E(Loss)

ol 60%= 7Hd =A vkt

,32,



#*.3. Ald FA W Fryingd 943

g
7 B * Frying time 7l & A
(Loss)%
1.5m/m 60% 102 3.3
3.0m/m 3% 15& 5.0
5.0m/m 2% 178 4.1

2~ B 5
) SR wY A

e

° 2 AA Frying time A4

b Ald FA= 30m/m7t 7124 HIEl A M s

S gonz A
Ao FA30m/mE F43kel the 2 WAL 2@ o] 1FS Agasich

,33,



1}, Blanching

NCe &= =AM vs A9 F7E 2

1.5m/mE 1%, 3.0m/ms= 5%, 5.0m/m:= 8E o & gk},

4. mt59 F7 2 Blanching A7t W& 227, 7|3 =

47 Blanching®] A3+ 3%. 4.9}

F7 m/m

15 3.0 5.0
A ZHGE)

—
S

+++

w
At

++

(@]
AL

+++ ++

o'e
£

+++

—
N
S

. Blanchingo] = ilF %A gkt

) o
drge] WA gt A EAAH G T
++ ! Blanching A %=7} ofF F-Fatth, SAF7HA 4422 {3

¥ Al7ko] ¥Eslo] o

2
.
r
e
o
oL
Ie)

+++ ¢ Blanching 7} AgalAl F9th FARA Gl FE
Ho] 20| felatn FwAol ol

. Blanching A %7} 27+ Asjch. =
. Blanching A =7} 27+ 1] A&},
=

. Blanching =7} vj-$ Al &lc}.
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1.5m/m 3nmym 5m/m
Ol= S

Fig. 1 vt=9 FAE A3 g #5H7}

AAd FA7F FAYZS4S Blanching Al7Fe] ZojAoksty A8 74 3.0m/m2]
4% Blanching 13t 5&olA w2 AAF7F =433 7|2 do] 7HE =4 Y
ot 3.0m/m A& "= 90TC9 &5 +°l 5% Blanchingdt Als5& o5 AdTE
of Z+ @Ae] Ao rEew AREEt
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. 33

3.5 99 24, Brix, TR A & #5HI}

> A 7z 7+ m g z2A 7
<-#] 13 30Brix, 3413+ 78 75 78 75
A ¥ 30Brix, 3A]7F 8.0 7.7 75 8.2
TEY~EY 30Brix, 3A17F 8.1 8.2 7.0 8.7
g YEYAEY
8.0 7.9 75 8.1
=1 : 2, 25Brix, 3A|%F
Zag  dEYAEY
8.1 83 79 8.3
=1 : 2, 30Brix, 443}t
e dEYAEY
7.9 8.0 7.4 8.2
=1 : 2, 25Brix, 3AI3t
Ae dEYGAEY
8.0 8.1 75 8.3

=1 : 2, 30Brix, 4211t

,36,



~ P T RO
E R N
=z %
w Por
of T o
T % ke
AU S
Ju A
— up = o
S-Sy
TR N
ol e <
¥ o ¥
ﬂw MH 1—”0 m.,
e S %
= ﬂw oo
B W -
He o ™
—_~— il
DN —
B T o 1
Nt S.L BH |
Eﬁ O_ NE ‘W‘M
= F 7 <
el ) o i
M H_%uo oo Y
= VoW
m iy ol
m 3w e
—_
oo M
5 4 4w
He ~® o
L R—
oy Moz X
w T T
‘Dro ;o._ ._lry| B

At

]_
- 37 -

[e]

ﬂ] |

==
<3



2 3 B

—

ze)
-
®
Jjo
oo

(%)

o

oR

).

A]

i

N

—

Nd

o &

1.61 276

64.3

314

5

Y5 (-40C)

dr
No

273

4.3 314 64.1 1.7

3.1

(-207C)

1o
0

icul

o

o

o, 5i0bF B

=
=3

w liof vpmith 2ngmict 3 5 Eo|t) 4

,38,



F vhE

Fig. 3. 4

=9 9

el grozs o

Z

o

—

X

Ho
=o

ol
bH
all
Ne!

—

N

-
ol
0

o

ol

Y& A2 7k

2
ERe

gomA

A s

d

-
s

FA T

A3E

= 3

W
Ho

b

el
Ho
N
2

R

,39,



3. Frying 274 &4

Surface color

Z27)2%(TC) TALZE(TC)
L a b
A 105 95 48.7 5.8 20.6
B 105 90 50.2 5.2 22.2
C 100 95 55.9 54 24.8
D 100 90 58.0 5.0 26.3

Fig. 4. F2to] 23] @& vl=9 H3us

oAl ARs Ao wel HEHOR 90Co| e #E= Eo 30m/m= AdH
nl5-S 537 Blanching ¢ § 30Brix (=8l nd @ HEYX2EY =1 : 2) 4

,40,
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F.8 vAE vt HE ¥

Unit : %
Protein
Sample Ash Lipid Moisture Carbohydrate
(N x 6.25)
vl s 2.10 (6.02)' 018 (0.52) 4.21 (12.06) 65.12 28.39 (81.40)
EdAv= 1.10 (4.09) 0.05 (0.19) 1.03 (3.84) 73.09 24.73 (91.89)
FAnE 0.61 (1.82) 0.11 (0.33) 0.68 (2.03) 66.42 32.18 (95.83)
HAAYY T 0.48 (1.46) 0.08 (0.24) 2.89 (8.77) 67.08 29.47 (89.53)
JEvl= 142 (3.96) 0.5 (0.42) 3.48 (9.72) 64.15 30.80 (85.90)
Y "= (F4h 1.22 (1.26) 16.24 (16.79) 256 (2.65) 3.25 76.73 (79.30)
 RREE = 100 - (3% A R 15w

,43,



2 EsE 99 A4xAL Sgel HATL F7)
AP age gt o AFAA Bae xS
#.9. 32 Frying A=< EA
Time Shearing
Strength
Integral strength
Result 723.267 1285.498 1428.331

w0 0

LHi]
a1

753 1249 %62 T 65

50 80 70

84

Fig. 5. % Frying A¥E cuttingAr] Z3

8.0
31



t}. Allicine &4 3k

npso] fFEARoRA dEile mtE F9 alliine] alliinased] ¢&e] pyruvic
acid®} allicin o= #3f% L allicine TA] diallyl thiosulfinate®} diallyl disulfide
2 28 Ee] ol&°] pyruvic acidet M= wbgste] Aw &3teE 9 carbonyldh e
BS AAdste Aox dux vk wEbA pyruvic acid@ S wEAEke] whs o
FaEAEER allicing s frFskazk skt

Blanching % FryingZzde] wgt Alxd vls 29 3%
ekl =4 2 Schwimmer®} Weston] WS ¥ o7 o] AAE
&t} Blanching ¥ Frying ZAd Wt AzxH Jtants IOgoﬂ 100mle] S+
£ 9ol 1AZHEt wRk FE3ko] 20ml of FZIS I %, 10% TCA &
20mls #7betar, o ateto] A3 A g2 AESEIT %, =9 1mldl 0.0125%
2, 4-dinitrophenyl hydrasine &<} 1ml ¥ S/ 1mlE 7}5}¢] 37CoNA 108
B AIZL % o] wkE o] 06N NaOH& 9 5mlE 7hste] wE& AAAA
420nmoN A SH =5 =A%, v|g] A% pyruvic acid EA 02 HEH Aozl
2] o Jaked (Y = 1.161941X-0.00360, R* : 0.999187)
7} sample A, F, I° A Z+7y 106.27, 106.27, 151.16 mg%<e
1A 7HE FA JErd AT

i 9}

2 H¥E pyruvic acid

RN

noi'

Lo
= mlo
f
£
=
Lo
é
BN

,45,



3. 10. Blanching ¥ FryingZ7d wat AxE vlE 2499 pyruvic acid & F

. . b -d
Blanching Time PYTUVic ac

Processing condition Samples contents
38 bHE 8’
(mg %)
A * 96.23
LAy A7he] we BAy 4890
B * 99.45
o]l e
C * 106.27
D * 106.27
EWA At W& Frying 759
E * 95.81
gl ke
F * 91.36
G * 121.16
2R Azt uhe vl ehell
H * 92.59
o3
I * 89.60
Control ( 3mm Slice Av}s) * 133.86

,46,
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Fig. 7. Old Crop® New Crop"t=29 A& A1A

3tH QOld Crop# New Crop P& AFE3E AlF9 AMAfo] we AolE HYH(Fig. 7)

o

o % glom, New Cropsl 49l EWo] o} waghe o 4 givh
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Fig. 8. ¥ A4 vt F39 AF9 &9 A43(0ld Crop)

Fig. 9. New CropvlE& A} &3 A F<9 9 AR
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nhso] A Wi Ao dE B AolE YehAE gormz 2TRY Fof Wiy}
RS Aoz Iy

AR ZEe] ApolE MAAE ARGl ZIAIAR] grol ApolE YUEh=AE sk

®

e

¥.12. Old Crop¥#} New Crop &4 ut=9 MaA 5H 234

Old Crop New Crop
L a b L a b
AlE1 67.61 -4.41 29.67 74.95 -2.08 23.78
2 67.31 -3.31 31.73 71.94 -2.08 23.73
3 66.74 -3.05 29.47 75.26 -2.06 23.99
4 68.12 -0.9 22.13 75.71 -2.14 21.27
5 75.76 -2.73 22.92 72.25 -1.44 29.67
6 7153 -3.56 1841 80.99 -2.95 19.59

,51,



rot
=)

|

Z}7bo] wheS HovERE % Ay gg 2

1=

rlo
o,
4
2y
o
12
o
4>
%0,
32
v

3. 13. Old Crop¥# New Crop %84 vl=9 RheometerZ#d 23}

Old Crop New Crop =1 1
Strength 12157 184.14+126.55
Time Integral 376+£208 624.55+£354
Shearing Strength 502277 832+471

ZF = (Strength)l 1= New Crope] Old Cropdl ¥la] & 35 vebuiich

glol 74l A ARl M e FES yEhdh

AgsEx Old CropHE.thE New Crope]l & 322 e At

,52,




5. s 4Y RS AU BAEATAEY A5 BHE B

A vheel A 84 AW 44

1 "t=9 e &4 A& =

2 AFe AFES mkE2 ARl 9 Tl dR mtsEA Al S AEEko
25g/100ml¢] ¥]& = methanol, ethyl acetate, chloroform, hexanes zZ}zt 7}38fo] A2

A 3D A7 F=FEd o] $F o] &3] F+E =<2 Whatman No 2 o344

2 o3 F, 40TAM 12AHES FYate] 24zt SIS s AAT F, 4T

]

sare] BastuA ARl ARgstAth whee FEFES Ao

DMSOZE 7}ale] &3]3 3 Refractometer(ATAGO, Japan)E o] &3}
Ak 2 Ay, Erjo] e &9 Wie 2 Aol I e, methanol FEEQ]
&0] brix 84~88% 7} %2 F&& UEtllan, chloroform FE&°] 7P w2 F

= F&= WYERHATH(Tab. 14 ).

¥.14. 9Y 71A & o3 nfso =248
Extract solvents
Samples
Methanol Ethyl acetate Chloroform Hexane
A Akt 8.4 8.2 79 79
fiscisia=s 8.8 8.3 838 8.4
EIER el =y 8.5 8.5 82 8.3
SIASLIES 87 82 8.0 82
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Slice Blanching
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=
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ESiL
A% zd
T A AE . BEY2~E(]2)

= AlZE 208 27X D106 &
E‘E]_OJ
HAAIE2] @ 40hz/30sec

Fig. 10. €9l 2dx 2o e nsay Az 2R
S E8olx AP ste] A FEVIE FZ vkE 24 20g9] methanol® chloroform

S 747} 200m1 H7bshe] 24A1 s QE Aol Al mnk FEShe] 40Tl A 48413 Bt
ZAA ARE Axg A3 methanol FE=EA = 9.1%~198%9Y FE=5&S UE
e, chloroformFEFEEdAE 23%~11.6% 59 &% methanolFE& &4 =
=&S YEUAY. E=S chloroformT % &% methanolFZ &S Hlugk A}
1.5mme] slice® *g]8to] 8% %<t blanchingd wt&E 249l methanolF& & ] 19.55%

o]
o IFEr VM T2 FE&S HEHIAT (G 16).
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¥.16. €0l ¥ EAAH A9 w2 AxE viE2YY &5 &

Extract condition

D Methanol chloroform
Samples Quantity Recovery rate Quantity Recovery rate
(g) (%) (g) (%)

A 3.62% 18.10 0.72% 3.60
B 2.59 12.95 1 5.00
C 3.16 15.80 1.02 5.10
D 2.28 11.40 0.46 2.30
E 2.58 12.90 0.62 3.10
F 2.63 13.15 0.56 2.80
G 3.08 15.40 0.82 4.10
H 3.68 18.40 0.7 3.50
I 391 19.55 0.84 4.20

Domo15 #a

2 20g/200ml (v}52=4] / methanol)

¥ 920g/200ml (9} 224 / chloroform)
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T el wet AlxE vis 29 A s Aol AFEE AR Aexde
g et 2ok
#1733 =230 B E vkE2d A=
W&
Sample NO
FYEA Brix ZHAIZ
A 2y @ YEYAEU(12) 25 Brix 3AIZk
B SYuy - FEI2E(]1:2) 30 Brix 4A] 3
C A HEYAE-(1:2) 25 Brix 3AIZE
D A ZEYAE(]2) 25 Brix AN 7F
E A AT 30 Brix 3A17F
F A" 30 Brix 3AIZE
G dEYAEY 30 Brix 3AIZE
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2) k=9 ACE A3 3&&

choF, Matuls 2 871#] 9] S water 9F 70% ethanolS AF&3Fe] 2A13F <ot ¥ 5
Aol A F=, gt & Az AT T T, T4k A4 $EvHE S methanol,
chloroform, hexane, ethyl acetate® ©]&3lo] Ao A 3U3F wHk =3 & o33}
o, 40Coll A 12A13F &<t T&ste] Zhzbe] gmlE ¢kd3s] AAg 5, 10mle] DMSOE
7betel ACEA sl EAd Al8E Al=xskAth

et o] AxF A|EES Cushman, DW, 5 (1971)<] ®Hel wg} ACEA &) &4
S SAHSIY. F, ACE AHalEAHL 03M NaCle /3 0.1M sodium borate
buffer(pH 8.3)°l rabbit lung acetone powder(Sigma USA)E 1g/10ml(w/v)e] TE=
4Tl A 24X 75 &3 & 47T, 4, 000rpm oA 40837 Y4 EEse] ACEZRE A
S At ACEA S &4 A& 50xlo] 0.1M sodium borate buffer(pH 8.3) 100u¢
¢} ACE 2349 50uE 713k v 37TColA 583 ou)etg A1zl & 0.3M NaClo]
st% 0.IM sodium borate buffer(pH 8.3) 5mlol]l HHL(hippuryl- histidyl-leucine)
25mgs H7tste] whE 71E S0uE H7eke]l 37TCelA 30E%F WS AIF T o]el IN
HCl 25005 7}ske] ¥ A A A1 5 ethyl acetate 1.5mlE 7}3] 15sec nLHF3F 3
D412 (3000rpm /5min, 4T)3F] AN 1mle AT o] FA NS 120TolA 308
e ARAA FFHT 3ME 7HE v thA] &g £ 228nmel A 3 EE A
sto] ACE A& d S SAHs Y. & A2 +=5

Nom, ACEA & &3 At va At s o

ACE inhibition (%) =1 - ( % ) x 100
S : sample absorbance SC : absorbance of sample blank
C : control absorbance CC : absorbance of control blank
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7 A3 15mg/ml X9 water FEEOIAME

enzyme(ACE)A 3l &Aool YEewta, 4

7-19% 9]

ethanolF& 2ol A &= 2-7% <]

Angiotensin converting

Angiotensin converting enzyme(ACE) A 3] &4 o] YElstHE. 18).

¥. 18. Angiotensin- I -converting enzyme(ACE) inhibitory effect of garlic extracts

Extract conditions Samples ACE inhibition(%)
ekt 7
water extracts R A = 6
vk ' Al 16
ekt 2
70% ethanol extracts Rl = 7
v Al 4
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3. 19914 += 15, 3, Smm=E FARE #Zg 3

e AvE Astelth BE FAARS FESC] F;AY BH2 AW E A, ACE
Al B 1-11%2 vebgon, dAR Fudst Be] e Ao ekt

3. 19. Angiotensin—- I —converting enzyme(ACE) inhibitory effect of slice and

blanching garlic water extracts

Samples slice(mm) blanching (min.) ACE inhibition(%)
1-1 3 3 6
1-2 3 5 9
1-3 3 8 5
2-1 5 3 1
2-2 5 5 3
2-3 5 3 3
3-1 15 3 5
3-2 1.5 5 3
3-3 1.5 3 11
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¥ 7bx gulFEEBe uAG BYL EASI] Sskel, B, AL, FHAL

o,

s
a

1o

47}#] AulE 2] methanol, ethyl acetate, chloroform, hexane® vl %% 2] Angiotensin

ek
A

converting enzyme(ACE)A 3] €48 #4339t 1 23 methanolF=&E9 i3
gdol Mg 53 Aow YEeutth 5 gEvls 66%, ddvbE 64%, ToAtvkbs
66%, AlAitvlsE 62%9 A3 A4S JERHAT. olfle] &uf FEEOAI= ethyl

acetate, chloroform, hexaneF&+ T2 2 A3 €4S YEFHATHTab.20

3. 20. Angiotensin— I —converting enzyme(ACE) inhibitory effect

of solvent extracts from garlic

ACE Inhibition(%)

Samples
Methanol Ethyl acetate Chloroform Hexane
e 66% 14% 8% 5%
faaias e 64% 10% 9% 4%
Rl = 66% 13% 6% 3%
AR = 62% 11% 7% 4%

=S Egtolx HPste] I FEIVIE AZRI 16714 vlE2dY] 20g2 methanol
200mloll H7Fste] 2441 7b5F Aol nlgk FEske] 40T A 48413 5t HZEA|A
ANBE AFsAT o]2A AF3F methanolF==9] 16mle] T/HTE 7Iste] ACEA
fed A AERE ARRSSIT

ACEAs|&A 2d-2 Cushman, DW, 5 (1971)¢] o wet dA]sdh &, 0.3M
NaClE 3F#-3F 0.IM sodium borate buffer(pH 8.3)°] rabbit lung acetone
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powder(Sigma USA)E 1g/10ml(w/v)e] FE=Z 4TAA 24A7Hsd F==3 %, 4,
000rpmoll A 40%-3F Q1A E sl ACEZE4dS Ay, ACEAS 42 A& 50
2 0.1M sodium borate buffer(pH 8.3) 100l ¢+ ACExZ& A9 50uE 743 th& 37C
ol A 5EZF oujure A1zl & 0.3M NaCl, 0.1M sodium borate buffer(pH 8.3)7} &+
¥ HHL~] 2 (hippuryl-histidyl-leucine(25mg) / sodium borate buffer(5ml))50u05 %7}
&te] 37Tl A 30min ¥Hg-AlZth ole] IN HCl 250uE 7Fsle] wHg-& AAAZ F,
ethyl acetate 1.5m{E 7}l 15sec HFSH & A E2](3000 x g, 4C, 5min)3te] 7 o
ImS ATt o] A NS 120TNA] 3023 3] AEZ=AA T/HF 3mE 7+ ths
oAl gafete] 228nmell A FEEE SAEUTY & APE FEE WA SFRT S0uE
7hall At on, ACEAEY a3E AdE Az giFie] AlsAl 21%0°]3+]
ACE A& ved diz » lanching# 2] 7} ACE A &}
& AdolA FHAAE YERNA Ftoen, 1 &3 Bk m ok Ao ® yERHTHGE 21).

T
2
T
=)
o
e
[>
1=
lo
0,
o
D
o,
o

¥.21. €0l 2 EHA xd WE vlE24 methanolFEE 9 ACEAINEA

Samples” ACE inhibition(%)

10
14
21
19
16

— o Q" " g w e

13
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nEsS Egko)lA Ao 7Y FEIVIE AZXIT 167FA vlE2Y 20gS methanol
200mlell 7hako] 24X 3bEQE Aol A ank, F=Eako] 40T elA 48A13F Ft A xEAA
ANEE AFAh olE2A A FE3E methanolFE & 15mle] SHFE 7189 ACEA
g AP A2 AFESA T ACEASIE4d A3 Cushman, D.W, & (1971)¢] %
Holl mpe} HAAlstA Y. =, 0.3M NaCl= 3 0.1M sodium borate buffer(pH 8.3)l
rabbit lung acetone powder(Sigma USA)E 1g/10ml(w/v)e] &%= 4TCoA 247 3+5
b F&3 % 4, 000rpmell Al 403 U4t skl ACEZRE AN S AUk ACEA S
gAe A 50u0 2 0.1M sodium borate buffer(pH 8.3) 100x¢ ¢ ACEZ & A0 5040
E 7kt g 37CAlA 5E3F dnHkg Azl ¥ 0.3M NaCl, 0.IM sodium borate
buffer(pH 8.3)7} ¥ HHL”] 4 (hippuryl-histidyl-leucine(25mg) / sodium borate
buffer(5me)500E H7Fste] 37TCel A 30min ¥H-&-AIZth ©]el IN HCl 25045 713}
HkS-S AXIAZl T ethyl acetate 1.5mlE 7}sf 15sec wHFEE & A E2](3000 x g,
4T, bmin)ete] G 1mes DA o] A AE 120Tol A 30E3F ¢hd3s] AxAA
ST 3mE 7FeE v thA] &aske] 228nmellA FEEE SAHSAW. T A

== U ST 50umE el Adsta e, ACEASIE4d &d+e vs ALk
sto] AAReE A3 i FEe] Almel A 30%c0]3te] ACE Adl&s Hetliion, E Al
A 64%9] ACEA® o= ddide= £& ACE As)&S UehArh(E. 22

AN

¥.22. 33 71F vs249 9 methanolFEE 9 ACEA &4

Sample NO." ACE inhibition(%)

25
26
29
24
64
37
13

QO - = O W e

D 5

b
—
S
ol
K
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3) mlE= ¢ A ¥ =4 =A (Cytotoxicity)

71 A8 Ax

choF, Aakeks 9 87FA1 9] whES water 9 70% ethanolS AF&3Fe] 2417HE ¢ W5
Ao/l F5&, A3t & FHAAXI ASE Axstdon, e whef Tk Ak
2% 1l5 S methanol, chloroform, hexane, ethyl acetateZ ©]-&3}e] ALo]A 3U7+ oL
W 35§ o 9ste], 40TAA 1243 S FHsle] Zhzte] &ujEs s A A g
%, 10ml¢] DMSO& 7}0}04 /‘ﬂ4£”/“aﬂ A 8E Azt & ATl AFEE 87HA
T 7hE vk A7HA TR AvlsY AREE AESAE 24F

ol

W) oF AlE g

A3 AMEg AlZ+= SNU-1(KCLB, 00001)#F HeLa(KCLB, 10002) cells= §F= A&
F 2P KCLB)L=HEH £  wop  AREsiA. Al ARES WA=
RPMI-1640(sigma, USA)2. =4 56C water batholl 4 30% &<t inactivation *] 2|3k
Fetal Bovine Serum(FBS) 10%(v/v)e} 3AA| (1% penicillin-streptomycin)1%(v/v),
Sodium bicarbonate 2.0g(w/v), HEPES 4.75g(w/v), L-glutamine 0.3g(w/v)S % 7}3}l4
RPMI-16408)X] 1 ¢ & A|x3}] A}-8-3F At}

KCLBO A w2 SNU-1(KCLB, 00001)¥ HeLa(KCLB, 10002)A2+ 37T, 5%
COs  inewator®l A T-75 culture flask(TPP, Swiss)oll wldstR o™, Ahu) L M E7}
3] HigE AE FRlstar dFde 2~33] 80%0]/de] wMAIE udste] AAlEHA

o) MTT asaay(ME54)

MTT asaaye <IZFelA Fralske 27F4 79 AlEel o3k cytotoxicity &
Carmichael, J. 5(1987)¢] colorimetric MTT assay®¥<& 283t =AsHr. =,
SNU-1(KCLB 00001)¥} HeLa(KCLB, 10002)2] A& RPMI-1640(Sigma, USA)H| =] <]
A T2A1Z wjekste] SNU-1 AlZE 1x10" cel/welle]l =HA =8 A3},
HeLa(KCLB, 10002)A2= 1x10° cell/well® 7}z ZAslo] A3t o]ef e =
T2 ZAH% cellES 96 well plateo] 1302 E=35t311 Img/mls ABEE 20 FH
7}&ke] 37T, 5% COz incubatorel 4] 7241 7+ wj &3} At}
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oo 5mg/mlZ A3 MTTEN 10uE H7Fste] SNU-1AME & 44 7Hs 9 HeLaAl X
= 5A17HESE 37°C, 5% CO»  incubatorel] A 22 A1 71 & PBS buffer 50109 20% SDS

5002 EF3}e] 20417F E<F incubationAl ZTth ool DMSO 5008 FH7}38lo]

o
AEE 223 Zo]F F ELISA microplate reader(Emax, Molecular Devices, U.S.A)

5 AF&3te] 540nmellA] FEEE S F ol AR E o] &3t cytotoxicityE

Cytotoxicity (%6) = (1 - % )< 100
» AE G well®] absorbance

DA ERE v FE well®] absorbance

oA AFvhEd @erhs, Airbse] I5mg/ml FEIA water &% 3}

[e}
ethanolF & &9 4= 22 AXEAS eI G(E. 23).

. 23. Cytotoxicity of garlic water extracts and 70% ethanol extracts

7026

Extract Cytotoxicity (%)
Samples
solvent SNU-1 HelLa
L] 1 11
water
Aabvtbs 1 9
extract
vhs A F 3 14
wGul= 2 10
709 ethanol extract RN = 1 11
nl= - BA = 1 11
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i

E. 24014 15, 3 5mmz FAZ &2, 3 5 8B AAAwd vime MESHS A
e Aoty B2 AEARS FEoC] AXSHL AR A3, dAE] h AE
e 1-27%2 vhehskon], YAl AEEgel v oz ey

3. 24. Cytotoxicity of slice and blanching garlic water extracts

Cytotoxicity (%)

Samples slice(mm) blanching (min.) SNU-1 HeLa
11 3 3 1 27
1-9 3 5 2 10
1-3 3 ] 2 14
2-1 5 3 0 )
99 5 5 3 12
93 5 3 4 18
3-1 15 3 1 7
3.9 15 5 7 15
3-3 15 8 5 !
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@k FAE A S ErFE S methanol, chloroform, hexane, ethyl acetateE ©] -8 3}¢]
oA 3YRE gk 5, o #sto] 40Tl A 12413 <t FEREY A& Al5EQ] Al

¥ 542 SNU-1 cell line®] HelLa cellol A Bt} 53 &35 e 2™ Methanol,

NI

=

Hexane, Ethyl acetate, Chloroform® F&% o2 £ 335 Yel AT (E. 25).
Hbd o g obA| o] wjdlh MEZAL 25ug/mle] A& H7F Al 50%2] A& FAS 1}

B W, 2 53 5% Aow Hr)

O

re

3. 25. Cytotoxicity of garlic extracts by various solvent

Extract Cytotocixity (%)
Samples

Solvent SNU_ 1 HeLa
o= 42 8
ok 53 10

Methanol
=t 50 8
XAk 53 4
A 8 10
ok 35 25
Ethyl acetate
=2t 42 28
22k 14 28
o= 23 8
ook 15 8
Chloroform

22 21 5
XAk 16 5
o= 30 11
ook 42 20

Hexane
=4t 33 36
XAk 38 30
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o e FF B
gt A Aol AREZE T F = slant WA o] vl dF 1 WFolE 744 Hsko
Zhzbe] 10mie] broth WlX|e] HESiL, 37CA 18~24A13F 2 wjFste] AbgshTh

i=]

i B4 AP BRA] AT Az YRAAE ddske] /13§ WA (agar
D 4
=]

2L

7]
15%)E petridishell &3} Al71aL, 242k e]l d5 1% HF sl
& A (agar 0.75%)E o]ol &F3dto] Axzstdvt. FdufAol v ©A A%l paper
disc(@ 8mm, Advantec, Toyo Roshi Co)oll 15mg/ml 5%=9 water F=%3 70%
ethanolFF =23 @k A4k F34F 9429 4714 ArFE 9 methanol, ethyl acetate,
chloroform, hexane&m FEES brixTA& 4% H 449 F=E=ES 20 H71sh
o, 37°C incubatordl 36~48A]7F &<t w3l o] & paper disc agar diffusion®
(Kim, M.S., & 2000)°] ™z} paper disc %19 clear zone 27 (mm)S 7 3sto] &
25 B aEkd T

I A B FESH 0%ESE FEE0 9 S5 gl AoE U o (i
26, 27), o8] 7Fx] ujlz2 FEF3le] FHEA S FAMSE 2 chloroform 3= &9l 4
A 2 IS B oW, Bacillus subtilis. Pseudomonas aeruginosa %ol
o] 4 = methanol, ethyl acetate, chloroform, hexane®] 47}%] &vf FZEo|A % ¥
o] = Aem Yeg TR 28).

N

2

50

(
)~

X. 26. Antimicrobial effects of water and 70% ethanol extracts from various garlic

extract Microorganism Strains
. Samples
conditions Ec Bs Pa Sa St
SENRsI= + +2 + + +
water
choknl = + + + + +
extract _
sheAEAE ¢ - + + +
A AbmL = + + + + +
70% ethanol
gokul = + + + + +
extract
& E2A = + - + + +

Ec: Escherichia coli. Bs: Bacillus subtilis. Ps: Pseudomonas aeruginosa.
Sa:  Staphylococcus aureus. St: Salmonella typhimurium.

2)

unit: inhibition zone diameter(mm). ' have no antibacterial activity. weak

activity. * ¥X% 150mg/ml
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hse Sebels Aelste] BAYT vhEe Aol B FHES Axdn FiHai
& BAE A3t FRaol ok Ao LEhrh(E. 20)

3. 27. Antimicrobial effects of slice and blanching garlic water extracts

Samples slice blanching Microorganism Strains
(mm) (min.) Ec Bs Pa Sa St
1-1 3 3 - - - - -
1-2 3 5 B - B B )
1-3 3 Ry B - - B )
2-1 5 3 B ~ - B )
2-2 5 5 B - B B )
2-3 5 ] B - - B )
3-1 15 3 ~ - B B )
572 15 5 - . B B )
3-3 15 ] _ _ - B )

Ec: Escherichia coli. Bs: Bacillus subtilis. Pa: Pseudomonas aeruginosa.
Sa: Staphylococcus aureus. St: Salmonella typhimurium.
unit: inhibition zone diameter(mm).

)

Y have no antibacterial activity. ? weak activity.

* F% 150mg/ml
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oy 7HA EMFEEe] i eS ®

Sol g 53

aeruginosa.©l 3k g g3}

. 28)

3. 28. Antimicrobial effects of garlic extracts by various solvents

Microorganism Strains

Solvents Samples Ec Bs Pa Sa St
control -2 - N B
%E B 91> 8 —
Methanol @ - 8 - -
F 3 - 10 8 -
2 A} - 8 8 -
9w - 13 16 -
Ethyl Ea . - 13 i
acetate Z =4k - 8 15 -
A - 9 b _
o - 14 15 -
thor — 9 12 -
Chloroform
F A4k - 13 16 -
JepN! - 14 15 -
= - 8 12 -
chof N 8 9 -
Hexane
Fa - - ) i
K - o 1 ‘

Ec: Escherichia coli. Bs: Bacillus subtilis. Pa: Pseudomonas aeruginosa.

Sa: Staphylococcus aureus. St Salmonella typhimurium.

Y inhibition zone diameter(mm). *? weak activity.
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3. 29. Antimicrobial effects of sugar-treating garlic Chloroform extracts
Sarnl TR AIZE o a1 Microorganism Strains
amples ok &=
b (hrs) enie Ec Bs Pa Sa St
2ed  TEgxEY
4-1 3 - - - - -
1 2
Y EHAAER
4-2 3 - - - - -
1 2
A gEd~EY
5-1 3 - - - - -
1 2
My BEYgsEd
5-2 5 - - - - -
1 2
6 5 e A - - - - -
7 5 e - - - - -
8 15 TEUYAEY - - _ _ _

Ec: Escherichia coli. B.S: Bacillus subtilis. Pa: Pseudomonas aeruginosa.
Sa: Staphylococcus aureus. St: Salmonella typhimurium.

2
" weak

unit: inhibition zone diameter(mm). " have no antibacterial activity.
activity.

* F % 150mg/ml
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5)
5%)¢t #FE ATt T T35 A (agar 0.75%) % A ZsATE o] & o] A
Z3 A Ro] & "W A7l paper disc(@ 8mm, Advantec, Toyo Roshi Co)ol 3.
1. ¢ vls299 methanolF& & ZHZFS 15mle /T2 &A1 A A3 A8 30u
A 7}ske], 37C incubatorol] 24~36A1%F F<F vl¥3E & paper disc agar diffusion™ ©f
w2} paper discFH9 clear zone A ZA(mm)E SA3AT. 2 A HUFH o= B
subtilis, P. aeruginosa®l oA Huwa £ TS B 4 Ay ol vlsxY)
9] chloroform%+ %% ¥ methanolF= &9 v &¥E v g A3} 1.5mme] slice® A
2] 3le] 8% F<F blanchingdt vls2

7V 2 29%E e ATER. 30).

#.30. €8olx 2 EIAY £ BE v=2Y methanolFEE 9 T EA

Microorganism Strains

Samples”
Ec Bs Pa Sa St Lm
A 92 3) 9 9 9 -
B _ _ _ _ _ _
C - 10 9 - - -
D _ _ _ _ _ _
E _ _ _ _ _ _
F 9 10 9 - 9 -
G _ _ _ _ _ _
H - 10 9 - 9 -
I 9 10 12 9 9 9

Ec: Escherichia coli. Bs: Bacillus subtilis. Pa: Pseudomonas aeruginosa.
Sa: Staphylococcus aureus. St: Salmonella typhimurium. Lm: Listeria monocytogenes.

V' %, 15 &3 ? inhibition zone diameter(mm). ¥ weak activity.
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24 (&tol~, EAMA) chloroformFEE9 I+ A
] = 37Tl A 18~24A1%F & wi<Fsie] A <
| = Zhzbe] AFujiAE ditste] 7158 Al (agar 1.5%)%F #F&
HEste] &3 T8 X (agar 0.75%)= A2kt FaufA] o] &v U A
paper disc(& 8mm, Advantec, Toyo Roshi Co)ell . 15. ¢ vl=299] chloroform
=8 7H7e 1omle] SRFE GalAA Alxd Alm 30 H7Fete], 37C incubatorel]
24~36A17F =<9t vkl 3 paper disc agar diffusiony ol Wt paper discF9H 9 clear
zone A7 (mm)S SAsAY. 2 A3} B. subtilis, P. aeruginosa, S. aureus oA At
ez F it 245 Yehdiler, vt slice?t blanching#] 2] ¢} WlaLste] &
gyt Zaet AA FAAAE GERA FATHGE. 31).

k.3l ol 2 EWAY 2@ mE vtE2Y chloroform FEES Fd &4
Microorganism Strains
Samples b

Ec Bs Pa Sa St Lm
A 9" 12 13 13 9 10
B = 12 10 12 - -
C - - - 10 - -
D - 10 9 9 10 -
E - 9 11 - - -
F 9 15 10 14 10 9
G - 13 10 10 9 -
H - 10 14 15 - -
I - 13 15 - - -

Ec: Escherichia coli. Bs: Bacillus subtilis. Pa: Pseudomonas aeruginosa.
Sa: Staphylococcus aureus. St: Salmonella typhimurium. Lm: Listeria monocytogenes.

V' %, 15 &3 ? inhibition zone diameter(mm). ¥ weak activity.
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T3 vhE2Y methanol+E =9 &3t 245 E4 s &t 24 AMl A o
= 37Tl 18~24A%F A wigfste] Aol AbEelAth g A FaajA e

2} g A
Zkzbo]l ASujAlE Hitste] 7158 WA (agar 1.5%)%F #FE HEst] &3
vl X (agar 0.75%)%= A Zz3tch. BAu]R| o] &8 2 A7l paper disc(@
8mm, Advantec, Toyo Roshi Co)ell . 17. ¢ wE249 methanolZF&% 44&
15mle] SFHTE E3AA AFRI AFE 30ul M7Fste], 37C incubatorel] 24-~36A13F

[)
Bk

o PN N
oo
rlr

of\
o

paper disc agar diffusionH ol W2} paper discF$ 2l clear zone %73
Aok 1 Ay At o2 B osubtilis, P. aeruginosa® wFolA Hl 1LF

& 9dlen, ol methanol#ZE F&°] 910, 9.85% 718 WAl HEhd
A stie AR ¥=e FH S-S HERNATHER. 32).

o

i

Of

(mm< =4

it 2

=
3

st D] A

g

e

il o

KN
L.

001'

O

=
5=

¥. 32. B3 7% "w=24Y methanolFEE 9 &4 &4

Microorganism Strains

Samples1>
Ec Bs Pa Sa St Lm
A 9” 10 9 9 - -
B 3 9 B 9 B B
C — — — — — —
D - - 9 - - -
E 9 10 11 9 9 9
F - 9 10 - - -
G - 11 10 9 9 9

Ec: Escherichia coli. Bs: Bacillus subtilis. Pa: Pseudomonas aeruginosa.
Sa: Staphylococcus aureus. St. Salmonella typhimurium. Lm: Listeria monocytogenes.

' %.17. 33 Zinhibition zone diameter(mm). ¥ weak activity.
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H 7bg mbE2=Y chloroformFE &9 & 4% BAsh & @4 A A}
s

o ofl
o
4
N
s
w
Y]
s
2
>
p—
o
!
[\
I~
>

=
=3l 58 WA (agar 0.75%) % A3kt F@ajAo &8 W2 AlZ] paper disc
(@ 8mm, Advantec, Toyo Roshi Co)oll 3%. 17. ¢ wl=249] chloroform F&& Z+7t
S 15mle SFFE fAA AERT AE 30 FA7EsEe], 37C incubatorell 24~36A4
r ZoF w3 T paper disc agar diffusion® ol wa} paper discFH ¢ clear zone #
Amm)S FA4sAch 1 A3 g2 A Axd viesxdy wpzk 7P 2 B
subtilis, P. aeruginosa, S. aureus oA AH oz £& 3 AL Yelglew D

o AlgollA vluA FL DS HERHATHE. 33).

¢

. 33. B3 71F "ul=2Y chloroformF&EE 9 3+ A

Microorganism Strains

Samples

Ec Bs Pa Sa St Lm
A - 13”7 15 - - -
B - - - - 13 -
C - 12 14 - - -
D 9 15 16 10 - 10
E - 12 14 9 - -
F - 10 11 13 - -
G - - 10 13 - -

Ec: Escherichia coli. Bs: Bacillus subtilis. Pa: Pseudomonas aeruginosa.
Sa: Staphylococcus aureus. St: Salmonella typhimurium. Lm: Listeria monocytogenes.

V' % 17. 231 ZYinhibition zone diameter(mm). ¥ weak activity.
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5 vt=9 TF&%Fo| &A

Fgo] & A ALSS = ZH2Ee] brothul] X ol 72~84A13F Huj st &
ipette® & 3 &

0
5%)°l 58t &Fwdol &4 Al HAmAE A

o K
ko)
=
n
=
BN
rot
~N

1 xotth ol &
T AA v 2o wiE FEEESS paper discol 20 F7FsFe] 30C incubator
disc T%19 clear zone 24 (mm)S SA3te] &

Fol FAE FASUT. 1 A, = FEEH 0%NHES FE2] FuEe] A
=
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. 34. Antifungal effects of water and 70% ethanol extracts from various garlic

extract Microorganism Strains
Samples
conditions An Ao Mm Pr Tr
A Ak - - - - -
water
oot - - - - -
extract

70% ethanol

extract

MEAFAE - - - - -

An: Aspergillus niger. Ao: Aspergillus oryzae. Mm: Mucor miehei.
Tr: Trichoderma reesei. Pr: Penicillium rugullosum.

Y inhibition zone diameter(mm) ? weak activity.
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3. 35. Antifungal effects of slice and blanching garlic water extracts

slice blanching Microorganism Strains
Samples (mm) (min.) An Ao Mm Pr
1-1 3 3 - - - -
1-2 3 5 - - - -
1-3 3 8 - - - -
2-1 5 3 - - - -
2-2 5 5 - - - -
2-3 5 8 - - - -
3-1 15 3 - - - -
3-2 15 5 - - - -
3-3 15 8 - - - -

An: Aspergillus niger. Ao: Aspergillus oryzae. Mm: Mucor miehei.
Tr: Trichoderma reesei. Pr. Penicillium rugullosum.

Y inhibition zone diameter(mm) *? weak activity.
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. 36. Antifungal effects of garlic extracts by various solvents
Solvents Samples o Xécroorgaﬁi;m Strai;i -
control -2 - _ _ -
= - - 9 - 9
Methanol choF - _ i B 3
&=t - - 8 - 8
s - - _ ~ -
4 15" - 30 ~ o1
Ethyl <t - - _ _ 3
acetate Z Ak 9 B 1 B 9
A%k 13 - 15 _ 10
o= 15 - 30 - 20
e 8 - ] _ 3
Chloroform
T2k 16 - 30 _ 18
A4 15 - 25 _ 19
&= - - 8 - 10
ok - - - _ 3
Hexane
T2k - - - - -
A - N - - 10

An: Aspergillus niger. Ao: Aspergillus oryzae. Mm: Mucor miehei.
Tr: Trichoderma reesei. Pr: Penicillium rugullosum.

Y inhibition zone diameter(mm) ¥ weak activity.
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1 : Chloroform extracts 2 . Ethyl acetate extracts
A gEnls  Bgduls o ERavs D Adus

Fig. 8. Antifungal effects of garlic extracts by various solvents
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3%. 37. Antifungal effects of sugar-treating garlic chloroform extracts

Sarml FRAIZE Lon Microorganism Strains
amples t}ol =
i (hrs) °eoe An Ao Mm Pr Tr
oy TEYAEY
4-1 3 - _ _ _ _
1 2
Syagd  dEYAEY
4-2 3 - - _ _ _
1 2
Ag  dEY2EY
5-1 3 - - _ _ _
1 2
Mg dEYAEY
5-2 5 . _ _ _ _
1 2
6 5 Sl - - - - -
7 5 e} -
8 15 L PN S

An: Aspergillus niger. Ao: Aspergillus oryzae. Mm: Mucor miehei.
Tr: Trichoderma reesei. Pr. Penicillium rugullosum.

)2)

U inhibition zone diameter(mm weak activity.

vl 2d (Lto]l A, EA:A) methanolFEE9 &FFo] A4S EAs

44 A *]’%? T 30TColA 24~36A1%F A v kst Aol Agstt. 3+
A= A4 AsaAE diste] 7158 A (agar
15%)9 dF= @%3}04 £33 $=8 wiA|(agar 0.75%)2 A =3}
23 =2 AlZ] paper disc(g 8mm, Advantec, Toyo Roshi Co)oll #&. 1. ¢ wmls2M
9] methanold<% ZH2S 16mlY SHFE f3AA AX3 A1E 30pt H7Fske], 30T
incubatorel] 24~36A1%7F E<F wj¥dl & paper disc agar diffusionH el ™2} paper disc
F9 9] clear zone #7d(mm)S ZA3stAtt. 1 A3 vhE 249 el methanolF & & o A+
Fwgol &Aool o5 wmekskAl YERWTHGE. 38).
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o
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Ed

3. 38 s8ol=

e
o),

Z7Ad W& nts2Y9 methanol FEE9

%ol 874

N Microorganism Strains

Samples
An Ao Mm Pr

9

A _2) 3 _ _

An: Aspergillus niger. Ao: Aspergillus oryzae. Mm: Mucor miehei.

Tr: Trichoderma reesei. Tr: Penicillium rugullosum

9

V" 3. 15 %3 ? inhibition zone diameter(mm). ® weak activity.
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S24d (&glol~, BA;A) chloroform>FEE9 FFFo] S EAsgy. 3dFF
= 30TCelAl 24~36A13F A S

ol &4 A BamA e A= Ao AsuAE dddte] 7F

15%)¢F w5 FETst = TF8& Wi (agar 0.75%)% A3ttt &l A ol
27 U2 A7l paper disc(@ 8mm, Advantec, Toyo Roshi Co)el 1

9] chloroform F&& 72t 16mle] S/FT= &aA1A A= A
30°C incubator®l] 24~36*1%F &<t w3k 3 paper disc agar diffusion® ol w2} paper
disc=9 2] clear zone 4 (mm)S 43I}t 2 A3 A niger, M. miehei, T. reesei
of #F oA HwA FL FFol F4S Uehliden, w9 slice$t blanching# 2] 7F
ks o] gsgo] gt AA ARBAE YERNA FATHEE. 39).

b F

ol
o
m&ﬁ

o

o
rﬁ
e

.39 ol B EAAY 24 BE mtE 2 chloroformTE &9 3% &4
Microorganism Strains
Samples“

An Ao Mm Pr Tr
A 9” - 9 - 9
B _ _ _ _ _
C - - 9 - 9
D _ _ _ _ _
E , _ _ _ _
F 9 - 10 - 9
G - - 10 - -
H _ _ _ _ _
I - - 9 - -

An: Aspergillus niger. Ao. Aspergillus oryzae. Mm: Mucor miehei.

Tr: Trichoderma reesei. Pr. Penicillium rugullosum

V" 7. 15 %3 ? inhibition zone diameter(mm). ® weak activity.
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3 7FE mhE Y methanolFE+9] %o &S EA s +

of Ab&FE #F= 30Tl 24~36A1%F A vigete] Aol AFEstATh dF3F ol
A A A A= 42 ASuAE Hitste] 7158 vl (agar 1.5%)¢F
HEstel 83 T58& X (agar 0.75%) 2 A zstAth. FodwAo] &8 @Dz Azl
paper disc(@ 8mm, Advantec, Toyo Roshi Co)oll . 1. ¢ ml=292] methanolF=
E 475 16mle] SHFE §3lAA Az Als 30pt H7ste], 30T incubatorel 2
4~36A17F E<F vjokdl & paper disc agar diffusion® ol W&t paper discF9 9 clear
zone A7 (mm)& AUt 1 A3} vis29 o]l methanolFE &0l A= &30l

o] o} ulekalsl UEhThE. 40).

E.40. B3F 71F vtE52Y) methanolFEE 9 sFFo] A

Microorganism Strains

An Ao Mm Pr Tr

An: Aspergillus niger. Ao: Aspergillus oryzae. Mm: Mucor miehei.
Tr: Trichoderma reesei. Pr: Penicillium rugullosum

U %.17. &3 Zinhibition zone diameter(mm), weak activity.
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T3 7hE w24 chloroform¥ & &9 &3] &A4S EAstAt. &aFol
F= 30TolA 24~36A13F A vigste] Aol Ab&stdth &7l
BAufR o] A= Z+7re] ASuAE His)t 2| (agar 1.5%)%}
e 58 viA(agar 0.75%) 2 A 23 ATh FaduA o S W
paper disc(@ 8mm, Advantec, Toyo Roshi Co)oll 3. 15. ¢ wls249]
chloroform %% Z24S 15mle ZH+E LA A A3 A8 30 H7ske], 30C

incubatorel] 24~36+

NS
N,
ofj
o
=

d

(I

Fot wj3 3 paper disc agar diffusion¥oll w2} paper disc
F99] clear zone AAF(mm)S SA3AT. 2 A A niger, M. miehei, T. reesei®
HFoA HwA FL gFFgo] A4S eI ew, FH o2 E AsA M £ 3

ol #42 HEATHE. 41).

™

.41, B3 7HE "vtE 24 chloroformF & &9

aH

%ol 84

Microorganism Strains

Samples”
An Ao Mm Pr Tr
A 3) _ 9 2) _ 9
B 9 - - - -
C - - 9 - 9
D _ _ _ _ _
E 10 - 11 - 9
F - - 9 - 9
G _ _ _ _ _

An: Aspergillus niger. Ao: Aspergillus oryzae. Mm: Mucor miehei.
Tr: Trichoderma reesei. Tr: Penicillium rugullosum

V' %, 17. &3 ZYinhibition zone diameter(mm). ¥ weak activity.
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Chloroform
0.35

Extract rate(%)

Methanol
1.93

L
=

Sample

42. Extracts rate of various garlic by solvents
Ay}

-
at.

12.97

3.45

JJm
—_

oF

0.15
0.24
0.14
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gy Ade ALg3d 67FA] W= Escherichia coli KCTC 1682(Ec), Lactobacillus
momocytogance ATCC 14917(Lm), Bacillus subtilis ATCC 14593(Bs), Staphylococcus
aureus ATCC 12692(Sa), Pseudomonas aeruginosa ATCC 15522(Pa), Salmonella
typhimurium ATCC 14028(Sa)24 w5 1 WgolE& Z+zt #H3slo]l 10m¢ BHI broth Aol
AEetaL, 37CoA 1872441k A wjgste] Abgatdtt & &4 A3 HdwiA o] A=

H
zhzke] A A5 Hitste] wiA|(agar 1.0%)E petridisholl 53] §3LA| 731, 7}7}e]
TFE 1% =gste] Azxsdth. A5 01g/1n(w/v)Z24 DMSO| 7Faiws 2

wl=9] Chloroform &8-S 5o A dd dstdvh. HadufAo &8 2= A7 paper
discoll 10%9} 5%A1 82 A xsto] 2 30w HA7Fstg o, 37C incubatordl] 24A17F =<k
v ¥t ATt paper disc 7919 clear zone # 7 (mm)& F43te] &8-S vl

A, 715 H7/AY FertsRy Antsd dAY7E gle ddntsddA £
= Hol 5% AolE HATh(E. 43)

00(’

|
ot

Eias

o?L
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3. 43. Antimicrobial effects of Chloroform Extracts from garlic on various products

. | Concentration Microorganism Strains
e
amp (mg/ml) St Sa Lm Pa Ec Bs
A} 10% 18.8" 39 27 17.8 21 19
= 5% 16.2 32.3 19.5 15 19 16
10% -2 - - - - -
S Elpl
T o U]’ = 5% _ B 3 _
10% - - - -
grhi 1
g0} o i i ) ) - -
10% - 9 10 - 10.5
o pl
T=rE 1 S0 - - B - 9 B
4 o] n} i 10% 10.3 12.3 10.8 95 10 11
T 5% 105 - - 9 9 9

St Salmonella typhimurium Sa: Staphylococcus aureus
Lm: Lactobacillus momocytogance Pa: Pseudomonas aeruginosa
Ec: Escherichia coli. Bs: Bacillus subtilis

Y inhibition zone diameter(mm) ? have no antibacterial activity.
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3) FAFA A HE 5 FIFFe| B

gg3o] Ao ALg3 57FA HF+= Aspergillus niger ATCC 62571(An), Aspergillus
oryzae ATCC 16507(Ao), Trichoderma reesei ATCC 26921(Tr), Penicillium rugullosum
IFO 4683(Pr), Mucor miehei KFRI 01011(Mm)&A &2 E A FGol| A Hokwol AM8-31%
t}. An¢ Ao, Tr, Pr 7% Potato dextrose ¥l *](agar 0.2%)°] HE3ste]l 30C 72417+ Hj
%3t Fo] AFEE AL, Mm 5= Malt extract ¥l A (agar 0.2%)° 30C 72417+ wj k3t F
Aol ARttt o] &4 A3 FdwiA e A= 747l PDASH MEAS &
o] v A](agar 1.0%)Z petridishol] #F3to] SA| 7|31, Z}zLe] 55 5% =gdto] A %38}

g/msEE AT ANES Fd

ol
il

-I?l

Atk oldl g &4 Ay} Ze] chloroform FEES 0.
Ao 22 WA A7 paper discoll ZF 30 H7Fel ew, 30T incubatoroll A 487524

3 Eek s

—_

o

o
ol
0

ol

o
af
o
o,
gt

X
o
=

At} paper disc 99 clear zone &7 (mm)<S =
watdh 1 A, A7 AY glid Arksd ddntsdAe Hold @45 By
TrbsEol e v AL 245 et 3 fEutsdAAE 24 A8 B Ut
SlAth. Mucor miehei #3°] Foll QoA Artsa doutsdA s w809 A4s &
F7F AT ol o] Aol w¢ Holy clear zone® A7 o] petridishe] 27 Bt}

Avkar Ab#E A (R, 44)

K

ofN
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3. 44. Antimicrobial effects

of methanol Extracts from garlic on various products

Microorganism Strains

Sample Pr Tr Mm An Ao
k= 55.50" 30.25 58.50 49.75
FrEvhE = - - - -
TvhE 14.00 - - - 10.50
Tk 18.00 17.50 - - 22.19
A]lvks 31.00 46.25 20.00 39.50
Control

Pr: Penicillium rugullosum  Tr: Trichoderma reesei
An: Aspergillus niger

Y inhibition zone diameter(mm)

Ao: Aspergillus oryzae

Mm: Mucor miehei

? have no antibacterial activity.
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4) 7}1Ed o W& uts 59 ACE AHEA

Fadst gAS dotry] S8 JheHEes 2Ele vs¢ MethanolF%E5 Cushman,
DW ¢ ¥Rjol uwe} ACEAZEAS WSk
o A AR AR Alxe Avtks, #8vs, Tevks 1, T8 ddvks9 Methanol

FE2E 10%(W/V)E DMSO &3 AlA &3t 01M  sodium borate buffer
containing 0.3M NaCl(pH 8.3) 100xle]l A& 50uE ¥ T ACEZTAY 50E Yo 3
7CoA 58 Fob duwrs2 AAY. ACEXE A NS Rabbit lung acetone powder lg&
0.1M sodium borate buffer containing 0.3M NaCl(pH 8.3) 10mlol] ¥ o] 4CoA 24A)17F
gkstel - 4000rpm, 40%  centrifugedto]l e dnts  FHskel  AR&EAT ol V1A
(Hippuryl-Histidyl-Leucine, sigma) 50ES o] 37C, 30% incubation3d}$l o™ 1IN HCI
250 S 7Fste] ¥k AAA|ZH Y. Ethyl acetate 15mlS ¥ il 15sec ul®to] EFubd
3000rpm, 5% AAEFste] A5 1mewrS 120Cel A 308 & AZAAT old FF/
3mS Wol ga ¥ F 228nmmelA FEEE SAHSAUU control AlES FEE U4l
DMSO 50uE 7tall A3 om, ACEAMNZAA & AMe tha AxbA S o] &ate ALl
ST

ACE inhibition(%) = 1— ( c) X100
S : sample absorbance SC bsmcbance of sample blank

C : control absorbance CC : absorbance of control blank
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I A, JFEARE AL oA Ze Avntsd ddulse] 7IEAd ®H7IAY microwaves

s 5 HEAUE @ vhEnch ACE Ad24E B/ UehIth(E. 45)

¥. 45. Angiotensin- I -converting enzyme(ACE) inhibitory effect of garlic according to

the processing

samples ACE inhibition(%)
A= 39.98
s 78.25
TevhE 1 76.63
TwrbE I 74.93
Alvt= 89.87
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5) 734y He v ge A¥XSY2A

r
e
Rl
e

Ao AHgE AEXE o AEFSY(KCLB)C R H 4 & SNU-1(KCLB, 00001)

# HeLa(KCLB, 10002)0]™, A&l AF-E3 uj#] = RPMI-1640
(sigma, USA)2. 24 56C water batholA 30% &<t inactivation* 2] Fetal Bovine
Serum(FBS) 15%(v/v)et 34 A (1% penicillin-streptomycin)1%(v/v)
, Sodium baicarbonate 2.0g(w/v), HEPES 4.75g(w/v), L-glutamine 0.3g(w/v)< % 7}3}<
RPMI-1640¥1 A 1¢ & A|Z38te] Ab&-3F9ith SNU-1
(KCLB, 00001)3 HeLa(KCLB, 10002)#| 3%+ 37C, 5% CO, incubatordll A T-75 culture
flask(TPP, swiss)oll ekl o wixlE dFdd F ¥ AE 80%S w A3t

MTT assay= Sl7boll A fefsts 2714 279 ¢hAl o] o3k cytotoxicityE Carmichael,
J. 5Q987)¢ colorimetric MTT assay¥¥<S 83t ZAHsAc g AxQ
SNU-1(KCLB, 00001) RPMI-1640(sigma, USA)uJX|oAl 72A]7F wjeFste]  1x10*
cell/wello] A, zAFF 7459 AEl HeLa(KCLB, 10002)E 1x10%cell/well 5F%=E 243}
A3AT. o9 e TR ZAHT cellES 96 well plateo] 130x0% EF3}al methanol
FEE 1I0mg/mlsEe] ARE 20w H7Fske] 37C, 5% CO, incubatorol A 7241 7F vl ksl A
ot ol Smg/m= AZF MTTE 10uE H7kete] 441352t 37C, 5% CO, incubatore]
HAAIZ] 3 PBS buffer 50xl9F 20% SDS solution 50u¢® #EF3ko] 20417 Fof

il

>

incubation*] Z t}.
olol DMSO 50ulE H7tste] MEE 3] #Fo]F F ELISA microplate reader(Emax,
Molecular Devices, US.A)E A&t 540l A FFEE =43 3 ofy AAXAS o] &

3k cytotoxicity & &l

=
= T

. A
Cytotoxicity(%) = (1 — "5 ) X 100

A AT well®] absorbance

B A ¥ERE 8iFE well®] absorbance
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A3t Avksat AdubselAe e AESHo] vEo TenkEi fyvhseld &

A =S HERHSAT (. 46)

. 46. Cytotoxicity of Methanol Extracts from garlic on various products

Cytotoxicity (%)

Samples
SNU-1 HelLa
Al 55 48
TFrEvbs 37 40
Fovhs I 34 26
Tk 1 27 16
Adehs 49 39
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1) % &4 =(Water Activity)
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FEo G ol 2ol MAEY] AFI DHI AAVE daL FELAEETE FobAd 1

AEol AFsa A v stsE A5 bl lenw o w4 WEE A

0.4
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|
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Fig. 9. A% 717t 59 nts 299 s 4= W3

.47 A 71 F9 vts 299 F£E Ao W

1704 2714 3784 4714 5704 6714

&
M
m \
o
i

0.34 0.36 0.39 0.41 0.42 0.43

T 2AEE Hx 0329 @S 7ML By APS AAsid e, IMEA 3 Sol= 0.34,
2MNEA I Fol=0.36, 3L Fel= 039, ML Fol= 041, 5LAE 3 Fol=
42, 6704783 Foll= 0439 s YEhlAT

=)

A vhEel R SRS 03910.04W A WAzl o Warh dojuA= Wt
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2) & 3z (Moisture Content)
T e WIte X dHdA F5e AEE YEdY, FRgEe S7hE 1A
Z2] W oolygt sty wale] JMeAS WESHE A WA eSS UedE o
i2h=1
Tt
3
2.5 r
2 | ‘—‘\/0—0/‘
RS 1.5 —— Ry
1
0.5
0
1 2 3 4 5 6
744
Fig. 10. A% 717k F9 wtg 299 +F 33Fo W3
Y. 47 AR 71 F9 vis 29 FF FFo Wl
1704 2714 3714 4714 5714 671<€
T 2 2 1.8 2.1 2.1 2.4
F823ZF(MC, Moisture Content)d] W3lE 170X 670 Alolo] Ay Z719 A
FHletA YERNA = 8 At
HZA 2 1, 21947 Aol 2%9] dEFo g A WEE e A i 9lon 3=
2319 1.8%% fhshe Ad= YEHHRAL, 4718 o] Fell= 2.1%, 2.1%, 24%% nFe

7Fe dERH AT
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Antimicrobial, Antihypertensive and Anticancer Activities of Garlic Extracts
Ki Ju Kim, Jeong Ryong Do and Hyun Ku Kim

Korea Food Research Institute

This study is to investigate antibacterial, antifungal, anticancer and ACE
inhibitory activities of methanol, ethyl acetate, chloroform, hexane extracts
from garlics. The methanol extract of garlics showed the highest extract yield of
the 7.9-8.8 brix concentration. Antibacterial activities of garlic solvent extracts
were investigated against several pathogenic microorganisms. Both ethyl
acetate and chloroform extracts showed the strong antibacterial activities
determined by inhibition zone(8-16 mm) against B. subtilis, P. aeruginosa.
Antifungal activities of the garlic solvent extracts were investigated against
the five fungal strains. The ethyl acetate and chloroform extracts showed the
good antifungal activities determined by inhibition zone(8-30 mm) against A.
niger, M. miehei, T. reesei. The ACE inhibitory activity of methanol extract
were wando 65.6%, danyang 60.4%, chinese 70.1%6 and seosan 55.3% respectively.
The anticancer activities of solvent extracts from garlics were investigated
against SNU-1 and HelLa. The result was that activities of garlic methanol
extracts were wando 42.3%, danyang 53.8%, chinese 50.4% and seosan 54.5%
respectively against SNU-1. The anticancer activity of garlic hexane extracts
were wando 11.3%, danyang 20.2%6, chinese 36.6% and seosan 30.5% respectively
against Hel a.

Key words : garlic, antibacterial, antifungal, angiotensin converting

enzyme(ACE) inhibitory activity, anticancer activity.
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ACE inhibition (%) =1 - ( ) x 100
C - CB
S ! sample absorbance SB : absorbance of sample blank
C : control absorbance CB : absorbance of control blank
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g wrop Abgatdnh Aol AHEF wiA= RPMI-1640(Sigma, USA) S = A
56°C water bathol4 30% 59t inactivation *]2]3F Fetal Bovine Serum(FBS)
10%(v/v)e} A A (19 penicillin-streptomycin  )1%(v/v), Sodium bicarbonate
20 g(w/v), HEPES 475 g(w/v), L-glutamine 0.3 g(w/v)= #H7}3s}]
RPMI-1640"1#] 1 L& Alxste] AR&elsith. KCLBolA ¢ SNU-1
(KCLB 00001)®} HeLa(KCLB 10002)4 ¥+= 37C, 5% CO: incubatorel A T-75
culture flask(BD Biosciences, Bedford, USA)ol wjekdtd om A hrfke A =E
7F Fw8] migE RS gelstal dFde 2-33] 80%0]7%e] wiAlE udkslo]
A8

MTT assay

MTT assay+s UZFell A el 27FA] S79] Aol ek cytotoxicity &
Carmichael %5(17)¢] colorimetric MTT assay¥®¥< 283l A3k
SNU-17 HeLa AX¥E RPMI-1640(Sigma, USA)u| Al Al 72A17F vl o3}
SNU-1 AlXZE  1x10" cells/welle] sE% %433, HeLatl¥E 1x10°
cells/welle® xAsto] AsAtt. o9} 22 Tz AT cellEs 96 well
plateoll 130 pyLA =53t32, 8 brix9] vE2 A3 7zt nfeFEES 20 uLH 7}
3k, 37C, 5% CO: incubatoroll Al 72413t vl F3FATh olo] 5 mg/mLE A=
3 MTTE 10 ulLs #H7bete]l SNU-1A1¥EE 44X 759k HeLad 3= 5A17HS
oF z}z} 37C, 5% CO. incubatoroll Al A A7l & PBS buffer 50 uL¢} 20%
SDSE& NS 50 pl¥ &F3ke] 2041 F<F incubationA] ZHth. o]d] DMSO 50
uLE #7tsle] MEE &4#3] Eo/F H ELISA microplate reader(Emax,
Molecular Devices, Sunnyvale, USA)E A}83}o] 540 nmolA F3=S A3
T ol AAEAE o] &3] cytotoxicityES ¢l sFd Tl

A
Cytotoxicity (%) = (1 - ) x 100
B
A 2T welle] absorbance
B : AT 9 gE welle] absorbance
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26.1-32.0%°] $Fom HuF Jin 5(18)° AR LA} FAE AIE UESL
ot

AU
MU P

¢

o
OO]:U]‘ET: T

fo o Az
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E. coli, B. subtilis, S. aureus, P. aeruginosa, S. typhimuriumi5=°| 3] ©
Ok, MAF &&= " FAF vhES methanol, ethyl acetate, chloroform % hexane
o7 FEH3o] FHFAHE FHesdy. 1 A3 E coli, S. aureus, S.
typhimuriumyt < 4F579 vk FEE0A FHSdS 719 verliA %2
Ii‘r. ol W&l B. subtilis, P. aeruginosa®l oA 47149 visd FE5E
S YElY o, E3] ethyl acetate® ™2} chloroform-& 7 2|

& g FdA]o] gely it} Ethyl acetate FE &9 I EA
2 B subtilistt7F 9% 13 mm, AAF 9 mm, T4 9 mm<eld Hksl, P.
aeruginosam@ = 4% 16 mm, 9 13 mm, A2t 15 mm, T2 15 mme]
clear zonelZ ¥ &S YeERYRY Chloroform vis F&5&52 B
subtilistt<+7} &% 14 mm, ¥ 9 mm, A4t 14 mm, T4t 13 mmo 2 e}
Wil P ageruginosat = 9% 15 mm, ©% 12 mm, A4t 15 mm, =4t 16
mm?®| &S HElAY. 4572 vt FHdE S vl & A3 9
nhE o] gt ddol 7 WA ERlslon, ok A4k oA nhEe] dr g
A& AR A3E YR AT (Table 3).
Ji 5(19¢ A5 RiaAe waw, whse] oHE2 FEE°] gram FHTEETS

_Z’_

1

&ﬂgm

Bac. licheniformistt®] A5S AL, Bac megateriumit2 o &%

7 o HE FEFE o] ASo] A ATt Bk Jrk HESE gram &
<l E. coil HD 1013 Ps. putida= vsE9 & FE5, des FF5E 2 o
ZEoA AHo] AAEHE RS Hiaste, ntso 4F —ir%%o] gram ¥7d
FTHT gram ST FToNA FddAF o] FA vEbdH L ®Baigk v Qlvh o] o
Av= B AFo M9 E coli, P. aeruginosa, S. typhzmurzum-‘l] gram <
=3} B, subtilis, S. aureus® gram S$AATZ A AFA P
aeruginosaw ©] B. subtilisvtol] H|3) A5H5AE EAdo] w2 A} {fAs 23
= et

o Al 9 9w =FA nES methanol, ethyl acetate, chloroform %
hexane& W& A}&3le] %3 5 A niger, M. miehei, P. rugullosum, A.
oryzae, T. reesei® 5 F9] fungiol ¥=Fo] A4S &3t =1 A3} ethyl
acetateF= =Y chloroformFE oAl &xFo] o] 714 A Yelyg o,
o] 5 TFo wE dFol B M miehei > T reesei, > A. nigeri 2]
oz =o 34S ey

Ethyl acetate®] €% vl=FZ&E°] A niger(15 mm), M. miehei(30 mm), T.
reesei(21 mm)®] clear zonel & 7} ¥ IS YN, T4 nps2 A

o My Ml (u
FJU rlo of -W'



niger(9 mm), M. miehei(11 mm), T. reesei(9 mm)ES HJow Mit nfs2 A
niger(13 mm), M. miehei(15 mm), T. reesei(10 mm)9 A2 JehfAtt. o]
e @ mteFEEoAs 20l AY vEvA Edth

ChloroformFE &A% G veEFEE2 4] A YHeEUA] o,
4= vt52 A niger(15 mm), M. miehei(30 mm), T. reesei(20 mm)2 & ?—;% 3}
3ol FA4E YUY, T4 vEFEE2 A niger(16 mm), M. miehei(30
mm), T. reesei(18 mm)S YERNA oM, A4t vts 552 A niger(15 mm), M.
miehei(25 mm), T. reesei(19 mm)e] &&Fo] Ao 2 ethyl acetateF== H o}
=2 24 & Yetd it (Table 4, Fig. 1).

Yamata 5(20)2] A2 M=, vl Fol 0.3-0.4% =3 allicine 1
HedTdd g T BTl thete] AL TEAH, F3o] EAY] ol
of wAbel AAS Wi g oty Busty ok T3 Ji 5199 A
A= vlE2] ofe] FEFE9| Asp. sgiae KCCM 12705¢ 2} Rhizopus sp
ol il A g askal ek oj9f e A= H o AA
o Aol o FZEGwjel wet o] Ao vElE Aolet {AMGE ARE
LHERU AT
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9=, woF AMar " FZFAE9] methanol, ethyl acetate, chloroform}
=ES 27 ACEA#E] SH4edth 1 A% 159 methanolF=+&
A X 65.6%, TF 60.4%, AAiF 55.3%, T=AF 70.1%2] ACEA & &S e
Womw o]e9] ethyl acetate, chloroform % hexaneF= =AM 24.4%°]35}2]
ACEA I Zd oz oA ety vlsol &@53E7 ofn4be] dF<l alliin
o] ql&=dl, o]A] alliinase &= 49 ZF8-o «]OH allicin® 2 ¥W3alo] §<2]3k
2-g-o] dojiAl ®r}h Shin 5142 1Y Fo W vse a9 =
T3 =wol A, vlEo]l ¥R EEY SHRE dddsS AASA Ao
Aol AWEart A= Aoew g v Utk L35 ofvtEY FEE
in vivo®} in vitrod @3 A3} ACEAANEAHS xdsles 248 Hisidon,
npEEEY FEEC] AMEY S vGEte A9 A3 ®aoget 9
(21-22). Kunio (23)9] AFZ2ze)] w2 nts FEZA] 23 peptide?
ACEA3] &4 28437} 78 ug/mLe] FXA 50%<e] ACEAS &S YEUA
oo 9ot 2e AT Ade 2 Ao ACEAE @43 dye #A7 ds A
o7 AtuHT, b9 F8&3 Aol o FARS & o] YERItH(Fig. 2).

mlo = r&

e

¢

oo"

}elslAg

npEso] GufFEEC Uik dAE AgA EHE A ET] fd S EA
(SNU-1)¢} A-F kA E(HeLa)oll s SHAIE AFd# 2SS MTT assay=
AotArt 1 A3 A 9, g 9 FilutsEe] BRE EujFEEoA 9
MIEZ} A bAl e vla] A AR & AEZAES Y. #5809
mE FAEe] Az ] s B fSAEY By g% 3 THA 2
A AkrkE 9] methanolFEE0lA &% 42.3%, @ 53.8%, 54 50.4% 2 A4k
545% 2 AAAA 42 JEFHA oM ethyl acetateFE==dA = o= 15.2%,
WeF 35.6%, T4t 42.7% 2 A AF 35.8% 2 YEYT 3 hexaneFEE A=
= 30.3%, TF 42.29%, T4k 33.8% E AA4F 38.6%< FAAS YESITE 9]
of W&l A} Al 3 (HelLa)oll 41+ methanol®} chloroform3& %] SNU-1A4| 39}
= 29 10% ©o]3te] e AMEAAL JA&S YEIHA S, ethyl acetate <
haxane®] vlEFZFEA 10-30% SAME % dAE&S UEFAATHFig. 3). ©]
of o] AAELTF A FAIE vl EA o] = HEhd AL ARz 5
AT AEEEE =3 vlaA gekAle tigk Aol Rk, tha okA
Wil wde] v 5SS Al 7] Wi o AnETh(24). =3 o3 At

1 I

=
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o

+ Ham S(25¢ <+ Adet FArgE AxE Yepgido = 4F vks9
ethanol, chloroform, ethyl acetate % waters =
mg/mLe] FEE AFste] #HHAIE(AL49)l thel] Al E=4%
Zy7y 74.2%, 64.7%, 50.6% R 357%°] AE=FES UERUA oW, fFEbAE
(MCF-7)°ll thalA = AF vls9] ethanolF=&E°] 71.3% 5 YEMNA AL, fI4AE
(KATOID el el A %= ethanolFE&E°] 674%° HAE AFdA a3& wi
sttt ol Adte ntes FE3 47FEA 9 &ujdd oA SAET =& &
o A =2 E4ES UEWE 2 AT A3t fFARS AEFES Bt

o M
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AF whE-S methanol, ethyl acetate, chloroform, hexane 2
%], &t Fudy S AT 1 A FEF
£ methanol5%%0°] 79-88 brixd] TE& 714 =& FE48S By »ts

55 E. coli, B. subtilis, S. aureus, P. aeruginosa 2 S. typhimurium
Foll W FoTAHES FASE A ethyl acetate®t chloroform&&E°¢| B.
subtilis, P. aeruginosa ° ™3] 8-16 mm<e| clear zonel 2 73+ it &S e}
Wl oew, A niger, M. miehei, P. rugullosum, A. oryzae, T. reeseivt+2 &%
o] &AL ethyl acetate, chloroform3 & %°] A. niger, M. miehei, T. reesei°l
3] 8-30 mm9Y clear zonel®E & AL JeUUT ACE A3 4L 9%
65.6%, T 60.4%, A4t 55.3% H FAF 70.1% 22  methanolFE=°] O E F
Z= vl =S @45 YEudth vie EuiFEEY dAx A dAEHe=
methanol —zr%% A E(SNU-1)o sl %= 42.3%, @& 53.8%, =4k
50.4% B A4b 545%¢] EHE YEHAT EgE g Al EZ(HeLa)oll o 3l A =
hexaneFZE A 27 9% 11.3%, &% 20.2%, ==AF 36.6% = A4k 305%< &
A HErd Sl

Fl

.

]
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Table 1. Extraction rate of garlic by various solvent
(Unit : Brix)

Extraction solvents

Garlics
Methanol  Ethyl acetate Chloroform Hexane

Wando 87 + 213 82 + 1.75 80 + 151 82 + 155

Danyang 88 £ 152 83 £ 1.36 88 £ 1.53 84 £ 1.19

Chinese 8.5 + 216 8.5 + 1.53 82 £ 1.74 8.3 t 1.87

Seosan 84 + 1.25 8.2 + 244 79 £ 122 79 + 1.28
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Table 2. Proximate compositions of garlics and processed garlics

(Unit : %)

) o Protein ) D
Garlics Ash Lipid Moisture Carbohydrate
(N x 6.25)
Wando 1.79 0.12 3.12 67.91 27.06
Danyang 2.10 0.18 421 65.12 28.39
Chinese 0.48 0.08 2.89 67.08 29.477
Seosan 1.42 0.15 3.48 64.15 30.80
b Carbohydrate = 100 - (ash + lipid + protein + moisture)

- 169 -



Fig. 1. Antifungal effects of garlic extracted by chloroform(l) and ethyl

actate(2) against Mucor miehei.

A: Wando B: Danyang C: Chinese D: Seosan
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ACE inhibitory activity (%)

nl L [ Wando
] [ Darmvang
i 1
2l B Chinese
60 1 0 Seosan
m -
30 A ;
20 - ' )
__J.
]
Methano Ethyl acetate Chlesrafamm Hexane

Fig. 2. Angiotensin- I —converting enzyme(ACE) inhibitory effects of

several solvent extracted from domestic and chinese garlics.

- 171 -



L+

50

ALl

)

Pl

Cytotoxicity (%)

[}

il

|

Melhanal Flivd acalale

W SHU-

| EHela
B ¢ D A B € D
Chborofom Haxang

Fig. 3. Cytotoxicities of garlic extracted by various solvents.

A: Wando B: Danyang
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Table 3. Antimicrobial effects of garlic extracted by various solvents

Extraction Microorganism strains
Garlics
solvents E.c B.s P.a S.a St
Wando -2 o 8 - -
Danyang - 8 - - -
Methanol
Chinese - 10 8 - -
Seosan - 8 8 - -
Wando - 13 16 - -
Ethyl Danyang - - 13 - -
acetate Chinese - 8 15 - -
Seosan - 9 15 - 8
Wando - 14 15 - -
Danyang - 9 12 - -
Chloroform
Chinese - 13 16 - -
Seosan - 14 15 - -
Wando - 8 12 - 8
Danyang - 8 9 - -
Hexane
Chinese - - 9 - -
Seosan - 9 13 - -

E.c: Escherichia coli. B.s: Bacillus subtilis. P.a: Pseudomonas aeruginosa.
S.a: Staphylococcus aureus. S.t: Salmonella typhimurium.

Y inhibition zone diameter(mm). ¥ not detected.
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Table 4. Antifungal effects of garlic extracted by various solvents

Extraction Microorganism strains
Garlics
solvents An Ao M.m Pr Tr
Wando -2 - 9 - 9
Danyang - - - _ ]
Methanol
Chinese - - 8 - 8
Seosan - - - - -
Wando 15" - 30 - 21
Danyang - - - - 8
Ethyl acetate
Chinese 9 - 11 - 9
Seosan 13 - 15 - 10
Wando 15 - 30 - 20
Danyang 8 - 8 - 8
Chlorofome
Chinese 16 - 30 - 18
Seosan 15 - 25 - 19
Wando - - 8 - 10
Danyang - - - - 8
Hexane
Chinese - - - - -
Seosan - - - _ 10

A.n: Aspergillus niger. A.o: Aspergillus oryzae. M.m: Mucor miehei.
T.r: Trichoderma reesei. P.r: Penicillium rugullosum.

Y inhibition zone diameter(mm) ? not detected.
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ngEe R o5 T v Suf TR ARl tiFE H7beta 95TCelA 3A1kF B3
; S 50% AAT WE FE 100534 gate] s

hud i=s
A0FF, 2P E 30T, A 159, d2o 105, & 753 8 A A
&3

drer A $F UE 5 TFe AAlgd AYE 3
}

= A s
FE A FEd 1005 FHl teto] EHE 40T FF, AR 0TFT, L 1%
1=}
H

<AF 1> B
47 A 1WA A 34 AxF B odge vhs 48 s g gl g

P71, AN F5ESE 2 B5AAE 57 Aol sl AN 1 ANE o}l
£ 100 Belael Qe
A7V BsARE AFB Lokl X 3oy BASIGon, w5l Aol 19 o)yl
203 A7 109)0.2 delg SAshas s
B gEFE ThES FAS F BAT AR, EHe] mEwg A urkA sl
28 de A8,
£ 1 #5842
3= o 3 A 5%

A 1 3.5 3.6 3.95

A e 2 3.9 3.3 3.6

AAe 3 3.1 3.7 3.4

o =+ 2.8 2.6 2.7
<Alge] 2>
A7) AN 104 vhs 8 2u AR S8 E 29 2 20E thy §Y 29
Az, 7154 e BN vhs §9 29 A2 SHegoss)E FHen 1 2

35 obelel & 20 vrehy
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71 715l e s
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vh= 77 3<E=E(%) G EFA] 7k 71 & A
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<Algd] 3>
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2] 119 30Brix, 347+ 7.8 75 7.8 75
A ¥ 30Brix, 3A3F 8.0 7.7 75 8.2
HEd »~E2 30Brix, 3417+ 8.1 8.2 7.0 8.7
g1 dEYAEY
8.0 7.9 75 8.1
=1 : 2, 25Brix, 3A7F
Sdad  HEY2EY
8.1 8.3 7.9 8.3
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HsA S«
T 9 & ZA %
HE4WE(-40C, 5%) 5 5
AR E(-20TC, 5%) 3.1 4.3

x LopFumet, gujmel, 3uFolth 4%, 5iolFE0.

<Alge] 6>
271 AAld 1914 ks f' 29 A
63} #o] 27|,
g sk v f
ZAstn 1 A%E # 60 JERITL
6 W %E* UP«] FEAYA AL Aa) oo wel W) FME(h)E 7
g = = Az 7tttk mebA whs 2de) A TR
571—%5 100C, 24 95C7F B3 Lxwoz s a 11 o]Abe] XA
Zdsde] AA dehta it
E“VHFrymg t1me> nhso] A4 ¢%§3(2~3%)°ﬂ ED‘;}C*% 7“?*;
o]
o

t

o b b
E
_l
o @
5
41

1o
2
ox
:‘o

EuAE
g | 2725 (0) |FE22%(TC)
L a b
A 105 95 48.27 5.8 20.6
B 105 90 50.2 5.2 22.2
C 100 95 55.9 5.4 24.8
D 100 90 58.0 5.0 26.3

<Ado 7> vt &5 &4 =H(Cytotoxicity)
1) N& Azx
o, "14‘4 2 8714 9] mlEE E(water)¥ 70% ethanols ARME-3le] 2A17HEF W54
A F=, ARE & A%

o



T gk, FAE AL gEekEe M v E-E(methanol), ol ¥ (chloroform) AL
(hexane), °golAH o] E(ethyl acetate)E ©]&3}e] Aol 3UZF Wk F&53 & o3
ated, 40ColA 12713 &8k FEstol Z42e] &mfjE ¢hds] AAT 5, 10ml¢ DMSOE
7¥sto] AEEAAY AsE AxsHth

Ao ALgE 871 /79 7HE vk 4714 FF9 Ankee ARE AEEA AY
o AR&-staAt.

(2) & HAXE 9l

Ago] A8k MEE SNU-1(KCLB, 00001)¥ HeLa(KCLB, 10002) cells2 3= M2
L 3(KCLB) .2 HE] 2o wo}l A}-&3}9%th

Ao ALg3F wjx+= RPMI-1640(sigma, USA)2. 24 56C 4&(water bath)oA 30&
5ot W& (inactivation) #2]3 Fetal Bovine Serum(FBS) 10%(v/v)<lt aAA1(1%
penicillin-streptomycin)1 % (v/v), Sodium bicarbonate 2.0g(w/v), HEPES 4.75g(w/v),
L-glutamine 0.3g(w/v)< 37Fste] RPMI-1640v14] 17 & A Zste] A3
KCLBOlA #4e SNU-1(KCLB, 00001)¥ HeLa(KCLB, 10002)A|(x% 37C, 5%
CO2 <QlFH o8 (incuvator)dl Al T-75 culture flask(TPP, Swiss)oll #j<¥asldom, Ay
S AL 6] Wi As gRlstal dFde 2~33] 80% o] wiAE wdtato]
BREE

(3) MTT asaay(/‘ﬂi

MTT asaay: <217+ ] 1 FeAstle 27kA FF9 dAEel  uidk  cytotoxicity S
Carmichael, J. 5(1987)9] colorimetric MTT assay‘%*%‘i% S&3te] 439

%, SNU-1(KCLB 00001)3 HeLa(KCLB, 10002)%] Al3E RPMI-1640(Sigma, USA)H|
A A 72417 wjFEle] SNU-1 AlFEE 1x104  cell/welle]l HA &2 243t
HeLa(KCLB, 10002)A3%+= 1x103 cell/well® Z}7z} zA4slo] Agsiict o)9f 22 &
2 ZAT cellES 96 well plateo] 1300 5351 1lmg/mls=Ee AEES 204073 7}t
o] 37C, 5% CO2 incubatorol| A 72417+ wj%3}siTh.

I % 5mg/mlE AZFT MTTEY 10uE F71ste SNU-1MEE= 44 7Hs<F HelLaA X &
S5A1ZHERQE 37TC, 5% CO2 incubatorel A AA[71 2 PBS buffer 5009 20% SDS-&H
S 50 BF3ke] 20417F Bt incubationA # t.

a8 & DMSO 50uE #Hrtstel AZE 943 ZolF 5 ELISA microplate
reader(Emax, Molecular Devices, U.S.A)E A3l 540nmollA F3=E SAS § of
Y AAA S o] &3] cytotoxicityS Eelstsith

Cytotoxicity (%) = [ 1 -(A/B) 1x 100

A AFTF welld absorbance
B : A ETF wjdE well9) absorbance
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I, A2E9) 15meg/ml FEAA waterFE 23 70% ethanol

S Ao 2SS HERSITHRE 7 ).
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E 7. vE & FEE 2 vkE 0% dES FEE9 A Z33¥(Cytotoxicity)

o Cytotoxicity (%)
F=8 A&
SNU-1 Hela
faaas i 1 11
& (water) SRR = 1 9
vh= A 3 14
Gdrts 2 10
70% ol g SR = 1 11
vhE Al 1 11
E BlA e mhs& 15, 3, bmm= T/ 2o, 3, 5, 81t AU vhsel FARAHE
Ao Aot 2 Y F8S v FEAES FESY A3y €45 Ay A3,
Aol ek M2 1-27% 2 Uepgton, A2 ¢ dido] w2 Ao w veyt
<x 8>
Samples slice(mm) blanching (min.) S?\%(itf XICItyH(e%;
1-1 3 3 1 27
1-2 3 5 2 10
1-3 3 8 2 14
2-1 5 3 5 3
2-2 5 5 3 12
2-3 5 3 4 18
3-1 15 3 1 7
3-2 15 5 7 15
3-3 15 3 5 1

ek %%’?}, AL AEnlES methanol, chloroform, hexane, ethyl acetateZ ©]-&3}o]

Wk & oFsto] 40TelA 12417 &9 TEste] 42 AR5 AE=
SNU-1 cell line®] HeLa celldlA Xt} g8t 35 YW o™, Methanol,
Hexane, Ethyl acetate, Chloroform®| F&% o2 £2 T3S YeJtHE 9 #%).
AdmrH oz hAEe wig MELEAL 25ug/mlel AR H7HA 50% 9 A3 AS e
ul, 7 g7} g Aom Er
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Extract Cytotocixity (%)
Samples
solvent SNU-1 Hela
L=l 42 8
T}of 53 10
Methanol

=2k 50 8
A4k 53
g5 3 10
o} ok 35 25

Ethyl acetate

=4k 42 28
2 A} 14 28
L=l 23
chok 15

Chloroform

Z Ak 21
A4k 16
4= 30 11
o} ok 42 20

Hexane

=4k 33 36

A Ak 38 30
<A@ 8> vpsel B B

=L

gt g Aol AR = slant MR o Wl HFE Wgol® 247y FHsho] Zhzte]
10ml®] broth ®JA|(Calf Brain Infusion 7.50g/L, Beef heart infusion 10g/L, Gelatin
peptone 10.00g/L, Sodium Chloride 5g/L, Disodium Phosphate 2.50g/L, Dextrose
2g/L)el AEeha, 37°CAA 18~24A17F A wjokate] ALgaHglT),

gt & A BaA Y] ZAl= A7 AsuAE ditste] 7]E8 wiA(agar 1.5%)E
petridisholl 53kl §1A7]aL, Z42be] #F5 1% HEsto] 2 £33 $38& vl (agar
0.75%)E ol &Fate] AlxaArt. FduhAel 2] BHAIZ paper disc(AF 8mm,
Advantec, Toyo Roshi Co)ell 15mg/ml %9 water 3553 70% ethanolF&%3}
ek AAk v%“ A9 47F4] Aul=2] methanol, ethyl acetate, chloroform, hexane$
W FEEE brix FAE 4 FH 449 FEES 20w H71se, 37C incubatordl] 3
6~43A17F Ft wgastA Tt

o]& paper disc agar diffusion®(Kim, M.S., Lee, D.C., Hong, Chang, LS., Cho, H.Y.,
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kwon Y.K. and kim H.Y. Antimicrobial Efeects of Ethanol Extracts from korean

and Indonesian Plants. Korean J. Food Sci. Technol Vol. 32, No. 4, pp. 9497958,

2000)°] we} paper disc 599 clear zone Z74(mm)g Z43te] &3S Bl
O A, EFEEN 10%Aee FEE] It a5 gl Ao® Yehdon, oy 71x
L2 FEs5e] gt EAS ZAFE 23 chloroformFEEo)A 7FE €& IJAFAS B
Aom™ Bacillus subtilis. Pseudomonas aeruginosa 9] 1°J4+ methanol, ethyl
acetate, chloroform, hexane?] 47}#] &1 FEEA BF gudAdo] & oz e
Woh(E 10 #=).
<3 10>
extract Microorganism Strains
Samples
conditions E.c B.s P.a S.a St
A AmL = + +2 + + +
water
gokul = + + + + +
extract
s EA4 = + - + + +
NENRsIa=s + + + + +
70% ethanol
oknl = + + + + +
extract . =
A=A E + - + + +
E.C: Escherichia coli. B.S: Bacillus subtilis.
P.S: Pseudomonas aeruginosa. S.A: Staphylococcus aureus.

S.T: Salmonella typhimurium.

unit: inhibition zone diameter(mm).

1) have no antibacterial activity. 2) weak activity.
* F% 150mg/ml

e A FERY YTESS BUT AME

sol Mg gesdt. 59, AeR
'(_3‘

—_

1 3x), SE2RIF F229 T 2

Eﬂ Bacillus subtilis.®} Pseudomonas

<3 11>
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Solvents Samples Fe ]1\3/[ ;croorgagzm Stralsr:sl Y
control -2 - - -
g - 9" 8 - -
Methanol T - 8 - - -
Ak - 10 8 - -
LK - 8 8 - -
S - 13 16 - -
Ethyl thok _ 13 _ _
acetate Tt _ 8 15 _ _
as - 9 15 - 8
S - 14 15 - -
o - 9 12 - -
Chloroform =2 - 13 16 - -
LK - 14 15 - -
4= - 8 12 - 8
o - 8 9 - -
Hexane =2 - 9 - -
A - 9 13 E E
E.C: Escherichia coli. B.S: Bacillus subtilis.
P.A: Pseudomonas aeruginosa. S.A: Staphylococcus aureus.
S.T: Salmonella typhimurium.
1) inhibition zone diameter(mm).
2) weak activity.
(2o &3]
7] Ao AT A B A od Az vis FE 292 7 vhsed HlE @
S0l $58¢ ¢ 5 Ut
b 2oage] nhs §8 2] Az o e g MIeAE Ad ks
2 s B golshl 4AT 5 9
g vpeh zol o odbye] wighA e A& Fxste] AHSIAAT Y Ve Eofke
SHd ggAetd shrle 5o Feiel A dge] AR} 9l g omRE Hlof
A e 1S el B S gYgetA 4 2 WAL & AdeS oldllE & s Ao
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