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Abstract

Bioactivity of the extract from various processed garlic was evaluated based on the inhibition of
lipoxygenase(LPO), and the effect of some stabilizers on the bioactivity was investigated. Water, ethanol
or chloroform extract of 30 min boiled garlic showed 75%, 76% or 70% inhibition, respectively, compa-
red to extracts of fresh garlic. In pickled garlic, LPO inhibition decreased gradually during storage.
Chloroform extract of 40 day-stored pickled garlic inhibited LPO by 77%, and even on 60th day storage
it still retained inhibitory effect of 73%, compared to that of fresh garlic. Meanwhile, the powdered
(freeze-dried) garlic showed more bioactivity(80%) than the other processed garlics, and moreover,
the irreversible/unstable components seem to be stabilized by freeze-drying. The optimum pH for
stabilization of bioactive components in garlic macerate was pH 3 for 48 hr incubation and pH 11
for 6 hr incubation. In addition, the effect of NaCl was not so great, although but maximal stabilization
was observed at 150 mM. Stabilizing effect of a-tocopherol was markedly great, and at 6 mM it showed
308% stabilizing effect after 48 hr incubation. More stabilizing effect was observed at lower concentra-
tions of ascorbic acid(<0.6 mM) than higher concentrations. The stabilizing effect of soybean oil was

found to be remarkable only during initial period(6 hr) of incubation.
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Fig. 1. Time-dependent inhibition of lipoxygenase by
extract of boiled garlic.

Table 1. Relative lipoxygenase inhibition by various
processed garlic

Processing Methods Relative Inhibition(%)

Water  Ethanol Chloroform
Extract Extract  Extract
Fresh garlic 100 100 100
7.5-min Boiled garlic 84 88 90
15-min Boiled garlic 78 82 80
30-min Boiled garlic 75 76 70
Freeze-dried 81 85 80
Pickled garlic stored 53 71 73

for 60 days
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Fig. 2. Inhitition of lipoxygenase by extract of pickled
garlic stored for different days.
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Fig. 3. Time-dependent inhibition of lipoxygenase by
freeze-dried garlic.
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Fig. 4. Inhibition of lipoxygenase by garlic macerate
adjusted at different pH values.

60

50 +

u B
=3 (=
.

Inhibition,%

~
o
:

10 20 30

Standing Time, hrs

40 S0

Fig. 5. Inhibition of lipoxygenase by garlic macerate
containing different concentrations of ascorbic acid.
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Fig. 6. Inhibition of lipoxygenase by garlic macerate
containing different concentrations of NaCl.
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Fig. 7. Inhibition of lipoxygenase by garlic macerate
containing different concentrations of a-tocopherol.
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Fig. 8. Inhibition of lipoxygenase by garlic macerate
containing different concentrations of soybean oil.

Hrlsle] Agel whAslAAM AAEE LPO AAEE
ZX% A Fig 7oll49} zbo] 122]7be] AT 7]|7h
A 7)o Wl ks Eabrl i e
FRE 205 9c) 48417 $ol 0.6 mM-2 o) 272 290
%, 6.0 mM3} 12 mMe) 747+ 308, 312%9 FHARE
vehdlo] tocopherold] Z718 Exol wel LPO #4)
59 2/ EE 2 xbolr)t ¢l OB E 6.0 mMo] At
FER AR

(5) 5o A7l

AEA 718 B AFHE 6% 30%7H4] oA
obgel Azlated Ao wpxlzlad AAPEE LPO A
=g &g Z7= Fig. 83 3t Fig 8oll4 e} 2o|
5o Arleko] Z713el w2l LPO Hil=v iz
ol wlE wkx] 6|7 RIE 24% oAb A bEE o
A AR =93(153~163%), 18% °]38F H7hA)e
HlwAd Soi(123~127%). W Ajzke] 12417k o)4F
AR wel Az Fidtged, dTR AR
Z7lel) WE ksl E3he A gtk oA vk Fe
HWEfe 2 Holx gobd AFAlE I EsY
F3d el Agsid oy A7) AR wep A
(ol Hel=lglch whejA AslasEs F&A B33
% M EFet FARRE o2 el

e, LPO AfEs AAAHeE Zrlge Ao
Bol tfFfx EokAdt Al A& Al 7)ejse
Aoz AuHch

Iv. 4 e
als¢) F1g zejdpgel o2 lipoxygenase(LPO) #
A2} oA vl A74RE o) LPO Aol wjA=
RS A Bl 7l Xe vhEel S 7RAAIEe)
ZeAd wel LPO AslE= #gAasisd o, Avksel

gz e|s}e s x) Al 97 Al 3 % (1993)



40 Aulz} - 2

uls) =ZA olrA] ekskeh 30% Fhdvisel AL A
ulsol tjgh AN AN e} ek FEEHE(76%)0v
FLN(75%)0) ZEREEE FIZ(T0%)Hct Azt
of7b o Eghch vhs Aolde W AFFE AR 7
o] Azt wat AMsixr} 2t o Fshok vk A
olxlE wh AZEE AH 7|de] Aol wet A
}A st ont A 40de) FA3) F
0ol A Ash et 694 FH3o] 53%,
1 7\%, 222322 BEZo] 73%E &
7)4-) ] o e A Yehigish 52 A4
Z5 B3l vise Qulsol vle] AT} okt
A A 27t 80~85%2 vlwA Fhor BitdH A
soFAe vieldigich &9, oA e pHE 2AHE
Zo] A e WA} 12437 = 2Tt T4
pHell wlsl AH4d(pH 3)elvt d=l(pH9 % 11)el A9
A A=} Eol 140~150% o] out, 48417 Foll=
pH 30| 180%% 71% H& AsaxE vellsich As
corbic acid®] = 06 ¥ 6 mM H713tL w 484]7}
AzFo] oF 210%2) AAANEE Yehhdou2 06
mMe] AHg}algdel. 7R NaClel Fxd AHie &
azk= =2 kARt 150 mMo] v FOaRE
velilgde}. a-Tocopherole A3 x ZFE=7} wi$-
A A 48417 A= ol 6.0 mMol 308%, 12.0 mM-& 312
%E Zt7b Jehiglel T &7ld 4 2ot
Aow AztATH et FrieF Skl o <t
E3hs =24 %tk

=3
H—l
fir
e
=3
ol

48ko] %

=X
")
(=]

e e
fo o o
ofje o

o O

o
e

aE

1. Hamberg, M., and Samuelsson, B., On the specificity
of the oxygenation of unsaturated fatty acids catalyzed
by soybean lipoxygenase J.Biol. Chem. 242: 5329
(1967).

2. King, D.L., and Klein, B.P., Effect of flavonoids and
related compounds on soybean lipoxygenase-1 activity.
52(1): 220 (1987).

3. Murphy, R.C,, Hammarstrom, S, and Samuelsson, B.
Leukotriene C, a slow reacting substance (SRS) from
mouse mastocytoma cells. Proc. Natl. Acad. Sci. USA.
76: 4275 (1979).

4. Vanderhoek, J.Y., Bryant, RW, and Bailey, ]JM,, 15-
Hydroxy-5,8,11,13-eicosatetraenoic acid: A potent and
selective inhibitor of platelet lipoxygenase. J. Biol.
Chem. 255(3): 5996 (1980).

5. Hammarstrom, S., Murphy, R.C., Samuelsson, B.
Clark, D.A., Miosknowski, C. and Corey, EJ., Struc-
ture of leukotriene C.: Identification of the amino
acid part. Biochem. Biophys. Res. Comm. 91: 1226
(1979).

6. Jakschick, B.A., Sams, AR, Spencer, H. and Needle-
man, P., Fatty acid structural requirements for leukot-
riene biosynthesis. Prostaglandins. 20: 401 (1980).

7. Sok, D-E., Pai, ].-K,, Atrache, V. and Sih, C]J., Charac-
terization of slow reacting substances(SRSs) of rat ba-

x| #Aeslz) A9 A3 E(1993)

2 -

10.

11.

12.

13.

.

15.

16.

17.

18.

19.

20.

21

22.

23.

-220-

ol %

sophilic leukemia(RBL-1) cell : Effect of cysteine on
SRS profile. Proc. Natl. Acad. Sci. USA. 77: 6481
(1980).

. Sok, D-E., Phi, T.S,, Jung, C.H.,, Chung, Y.S. and Kang,

1B., Soybean lipoxygenase-catalyzed formation of lipo-
xin B isomers from arachidonic acid via 5, 15-dihyd-
roperxyeicosatetraenoic acid. Biochm. Biophys. Res.
Comm. 153(2): 840 (1988).

Block, E. and Ahmad, S., (E,Z)-Ajoene . A potent an-
tithrombotic agent from garlic. J. Am. Chem. Soc.
106: 8295 (1984).

Block, E., Ahmad, S., Catalfamo, J., Jain, MK. and
Apitz-Castro, R,, Antithrombotic organosulfur compou-
nds from garlic ; Structural mechanistic, and synthe-
tic studies. JAm. Chem. Soc. 108: 7045 (1986).
Egan, RW. and Gale, P.H., Inhibition of mechanism
5-lipoxygenase by aromatic disulfides. J. Biol. Chem.
260(21): 11554 (1985).

Nishimara, H., Wijaya, C.H. and Mizutani, J., Volatile
flavor components and antithrombotic agents . Vinyl-
dithiins from Allium victorialis LJ. Agric. Food Chem.
36: 563 (1988).

Morimitsu, Y., Morioka, Y. and Kawakishi, S, Inhibi-
tors of platelet aggregation generated from mixtures
of Allium species and/or S-Alk(en)nyl-L-cysteine sul-
foxides. J. Agric. Food Chem. 40: 368 (1992).
Vanderhoek, 1.Y., Nakheja, AN. and Baley, .M., Inhi-
bition of fatty acid oxygenases by onion and garlic
oils. Biochem. Pharmacology 29: 3169 (1980).
Lawson, LD., Wang, Z.]. and Hughes, B.G., Identifica-
tion and HPLC quantitation of the sulfides and diak
(en)y!l thiosulfinates in commercial garlic products.
Planta Med. 57: 363 (1991).

2, FE4, 249, 4%, =5 AQ¥°] xanthine
oxidase Aol wixe G APEAATF 2: 111
(1983).

Huh, K., Lee, S, Kim, Y., Park, J. and Kim, S., Effect
of garlic on the hepatic aldehyde oxidase in mice and
rabbits. Korean Biochem. J. 20(1): 24 (1987).
el o) 4E, £F5, WA, AW, o ¥l
98 de) 27 9 gt Ax) e FAEEsA] 19
(5): 494 (1990).

Kim, MR, Mo, EK,, Kim, SH. and Sok, D.-E., Inhibi-
tion of lipoxygenase activity by the extract of various
processed garlic -Inhibitiory effect of garlic extracts
on soybean lipoxygenase activity-, &= %21 38}H3] ]
22(3): 280 (1993).

Kim, MR, Yun, J.H. and Mo, EK,, Change of punge-
ncy in pickled garlic during storage, presented at Ad-
vances in Sensory Food Science, Aug 2-6, 1992, Helsi-
nki, Finland.

Kim, M.R,, Song, M.]J. and Ahn, S.Y,, Decrease of allii-
nase activity in pickled garlic during storage., presen-
ted at Insitute of Food Technologists 93 Annual Mee-
ting, July 10-14, 1993, Chicago.

Singh, L.J., Pruthi, J.S., Sreenivasamurthy, V. and Lal,
G., Effect of regional variability on the quality of garlic
powder. Food Sci. 8: 431 (1959).

wted gmabed, AlEsh A71E vhE AVl AT,
Ftx-318k3) 2] 24: 218 (1981).



k59 7hg 2z Hbgol w}E lipoxygenase FAE A&} 41

24. Mazelis, M. and Crews, L., Purification of alliin lyase (1987).
of garlic Allium sativum L. Biochem. ]J. 108: 725 26. Yu, T., Wu, C. and Liou, Y., Effect of pH adjustment
(1968). and subsequent heat treatment on the formation of
25. Akema, R., Okazaki, N. and Takizawa, K., On the anti- volatile compounds of garlic. J. Food Science 54(3):
bacterial substance contained in marketed plant of ge- 632 (1989).

nus Allium. Bull. Kanagawa P.H. Lab. No. 17: 39

-991- ghatze] et s]x] A 9 W A 3 & (1993)



