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Effect of Garlic Extracts with Extraction Conditions
on Antioxidant and Anticancer Activity

Hae Ja Kim', Choong Ho Han', Nan Young Kim', Eun Kyoung Lee?, Ki Nam Lee", Hwa Eun Cho',
Yun Hee Choi', Myong Soo Chong®™

1 : Professional Graduate School of Oriental Medicine, 2: College of Oriental Medicine,
3: Research Center of Korean Traditional Medicine, Wonkwang University

The purpose of this study was to investigate the effect of garlic(Allium sativum L.) extracts with extraction
conditions on antioxidant and anticancer activity. The extracts prepared for garlic by hot temperature extraction (HG),
low temperature extraction (LG), UMPM extraction (UG), fermentation (FG) and black garlic hot temperature (BG)
method. Content of total polyphenol compound was the BG higher than other extracts. The EDA (electron donating
ability) and SOD-like activity was increased in dose-dependent manners, and the activity of BG and UM was
significantly higher than LG and FG. We examined cytotoxicity, nitric oxide production of Raw 264.7 cell and inhibition
of HT 1080 cell by MTT assay. All extracts does not have any toxic effects in macrophages(Raw 264.7). And UG
inhibited the production of nitrite in Raw 264.7 cells activated with LPS. The antitumor effects of LG and UG on HT
1080 cell was indicated a significantly inhibition activity. These results suggested that UG (UMPM extraction of garlic)

have activities of antioxidant, anticancer effects.

Key words : garlic, allium sativum L., antioxidant, anticancer, Raw 264.7 cell, HT 1080 cell
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2 Jehgth &8 Erls3EE(BG)L 171.07 pug/nlzE §o2 o
2 71 =& g8 HYti(Table 1).

Table 1. Content of total polyphenolic compounds in garlic extracts

Byomw I = UGY A4S 9180%=E wojFow 714 =
KN

X A tH(Table 3).

Table 3. Superoxide dismutase(SOD) like activity of garlic extracts

with extraction conditions (ug/mf) with extraction conditions (%)
Garlic extracts Total polyphenolic compounds conc.(mg/mé) 1 5 10 20
HG 2480 + 0.26° HG 2174 £ 402° 2350 + 139" 2262 + 6.08° 2899 + 7.17°
LG 36.76 + 0.62% LG 40.19 + 1.10° 66.76 £ 1.17° 7870 + 256° 86.38 + 2.20°
UG 3433 + 0.75° uG 2408 + 227° 60.69 + 6.22° 80.60 + 4.47° 91.80 + 1.46°
FG 4073 + 0.67° FG 33.05 + 328 4373 + 0.64° 5749 + 122° 6742 + 432°
BG 171.07 + 2.80° BG 30.38 + 549 6193 + 1.17° 7064 + 373 7862 + 1.02™

Values are mean + SE of triplicate determinations. Means with different superscripts
within a table are significant different at p<0.05 by Duncan’s multiple range test. HG :
Garlic of Hot temp. water extract, LG : Garlic of Low temp. water extract, UG : Garlic
of UMPM extract, FG : Garlic of Fermentation extract, BG : Black garlic of Hot temp.
water extract

o{r

2. AzE

FExd e 449 rks #2894 2395 (Electron
donating ablility, EDA)2 1, 5, 10, 20 mg/ml SEol|X 45 4
1 mg/me FEANAM HLFEE(LG)S 7 % 140%9
#4& Hoen, UMPMFEE(UG) 275%, TEFEE(FG)
3.98%, LFFEEMG) 564%01%eH IulsFEE
2871%2 Fo)Ho2 =4 Yelth 5 mg/mle] TZo A=
/b FES} ukR7FA 2 LG 7Y 2 295% 2 UEhg o BG

€ 9027%Y & 4% Btk ¢, 10 mg/mle] FEAME
LG 9.70% 2 7} v &4& B o, FG 12.75%, UG 14.79%
2 HG 20.06%°] 22 Yele® BGAA 7HE =& 91.09%
o] 4L BYT 20 ng/mEsEA BGTt 91.03% 2 7HF =k
o m HW 3542%, UG 29.95%, FG 25.36% % LG 20.30 %= 7}
o7 Fo A AolE HATH(Table 2).

o o
=
9
rlo

1r

1 mg

Table 2. Electron donating ability in garlic extracts with extraction
conditions (%)

Conc. (mg/me) 1 5 10 20
HG 564 + 0367 1203 + 076" 20.06 + 0.12° 3542 + 045
LG 140 £ 027° 295 + 047° 970 + 254° 2030 + 0.02°
UG 275+ 022° 780 % 023° 1479 + 037" 2995 + 0.26°
FG 398 * 0.16° 843 £ 273" 1275 + 054% 2536 + 0.75
BG 2871 + 042° 90.27 + 0.15° 91.09 + 043° 91.03 + 2.00°

Values are mean + SE of triplicate determinations. Means with different superscripts
within a table are significant different at p<0.05 by Duncan’'s multiple range test.
Abbreviated words of experimental groups are same as table 1.

o
F2z04d BE 479 rtEs 559 SOD #A18A4% S
2R3 A7, 2 FE2EL LE R4 SOD A S<] o
om, Txo v A4 YEtgth &, 1 mg/mle] FZ A
TLFEE(HG) 21.74%, UMPMFZE(UG) 24.08%, Zrl55%
E(BG) 30.38%, LEFZE(FG) 33.04% 9] £o 2 Yelston A
LEZE(LG)L 4019%2 7} =A JEbTE 5 ng/nl FEol

A HGE 2350%, FG 43.73%¢] ®H, UG, BG ¥ LG zt7
60.69, 61.93 2 66.76% 2 ¢ FF& BYgon, 10 ng/ml &
ZolA 9A] HGE 262%=Z 71¢ BA Yyebger BG, LG %

UGSl A 22t 70,64, 78.70 2 80.60% 9] %0 2 %7 UElT) 3
A 20 mg/ml FEAME HGE AT BE FEEA & &

Values are mean + SE of triplicate determinations. Means with different superscripts
within a table are significant different at p<0.05 by Duncan’'s multiple range test.
Abbreviated words of experimental groups are same as table 1.
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(ugtnly 125 250 500 1000

Fig. 1. Effect of garlic extracts with extraction conditions on
cytotoxity in Raw 264.7 cell. Different superscripts in the figure indicate
significant difference by Duncan’s multiple range test(p<0.05). Abbreviated words of
experimental groups are same as table 1.

o) 2] A ¥ (Raw 264.7)0] THH Al E=A

F2270 e 429 ths 23E ATEHE 595
7] 918ke] A E(Raw 2647)0l] 2 ARE BT JEHoT A
23}, 2122

g5t 2407k Fof ME HEES AT
AEAZE 100%S 71F 02 125, 250, 500 2 1000 xg/ mls =
A fFel Aolg Btk F, LLFEE(HG)S 80.20, 74.92,
72,66 2 71.75% 9] AEES Bl ¥, ALFEE(LG)S 79.80,
78.80, 77.00 2 71.70% %27 UMPM*%&(UG)2 88.04, 73.27,
7201 % 66.90% At 3 A FZE(FG)S 89.15, 87.94, 85.00
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=

ErEFEE(BG) 88.80, 75.27, 73.76 2 72.06% % == o).
Z, A A ZA X E 125 ~ 1000 pg/mle] FZE 2% 70%0] 49
AZAEEES BAC}(Fig 1).

5. NO A4l plA= 9%

FExd wE 449 vis FEEY Y &9 VA=
S AL 7] 9)8te] Raw 264.7 A EA LPSe] &3 NO
A& 125, 250, 500 B 1000 pg/mbEsEANA A3 A3, FA

i

fZzFo e NO2 AAo] 250 yME A2l AAH XA &%8
PS g & AMx7} 48 g 02N 4250 1M FEZ
Z7kskdek LPSE A3 thxatol Bls) ZTZH F=
TE EAHLOE NO AAe] froHoz A
125, 250, 500 2 1000 pg/mE=ANM L&FEE ( Gz

E(FG) 7tz 3855, 40.58, 38.76 2 37.96 uM$} 39.32, 33.01,
3233 % 2863 pMEZ Yelgow, ZrntEFEE(B )° 3447,
3247, 3221 2 2583 yM&] £0.2 NO Ao F97o
HAJok A, ALFEFE(LC)Y UMPMFEEU )—8—
32.93,29.19, 27.88 ¥ 2517 uM} 26,51, 26.92, 23.37 2 17.46 uM
2 fodos NO A4l 7HE wA JehdthFig. 2).
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Nitric oxide prodnetion (mNT)
i

Nitrie oxide produetion (MM}
=

]
LS - - - - - 4 s e o LPS
{ngml) RS 250 500 10 . D25 250 S0 1000 (ugmi)

UG FG

128 250 500 1000 .

15250 S0 1000

NIrie oxi0e Proaucton (M)
Niiric oxide production (mh)

IPS - - - - - ¢+ b 4w LS - - - - -+ 44
(pg/mi) 125 250 500 w0 -

BG

125 250 SM 1000 ingimly 25 250 500 W0 125 250 500 10

Nitric oxide production (mM)

P - - - - - s

imamh . 125 250 500 1000
Fig. 2. Inhibition of LPS-induced NO production by garlic extracts
with extraction conditions in Raw 264.7 cell. Means with different
superscripts within a figure are significant different at p<0.05 by Duncan’s multiple
range test. Abbreviated words of experimental groups are same as table 1.
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A (HT 1080 cell)2] MTT assayoﬂ

Ao ATAERE 100%S 7152

21000 pg/mbs =l A GAHE 24 =

LFEEHG), TEFEE(LP) ¥ ZvEFEEBG)S F59
glo (g

o] Z+Z} 125 ~ 1000

. HJU&, 1%%%%(&)9} UMPM%%%(UG)% TE 9
2N RS AT AEES BYoH, 53] 250 pg/mlE
= Z47F 7913, 80.39 %9 ME AEES B

1000 pg/mMEEAME FHE dzxFd wa) 2z 6819 ~
53.84%, 76.80 ~ 5851% = UEIY FHo 2 /1 E2 AES
< B th(Fig. 3).
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120 12
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3100 -5
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260 2 6
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Yo Yo
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Fig. 3. Cytotoxity of garlic extracts with extraction conditions on
HT1080 cell. Means with different superscripts within a figure are significant
different at p<0.05 by Duncan's multiple range test. Abbreviated words of
experimental groups are same as table 1.
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