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Abstract

Changes in the alliinase activity during the hot air drying and vacuum freeze drying
of garlic samples treated as the whole, sliced and crushed state were investigated.
The specific activity of alliinase in raw garlic was 8.52 units/mg protein. The activity
in the whole garlic prepared by the hot air drying for 8 hrs was reduced remarkably
to 5.22 units/mg protein with 61% remaining and to 4.25 units/mg protein with 50%
remaining for 36 hrs. The activity in the sliced garlic prepared by the hot air drying
for 36 hrs was reduced to 3.55 units/mg protein with 42% remaining and the activity in
the crushed garlic prepared by the hot air drying for 36 hrs was reduced to 3.12
units/mg protein with 37% remaining. The garlic sample sliced or crushed was higher
than the whole state in the efficiency of drying but was lower in the remaining activity
of alliinase. The activity in the whole garlic prepared by the vacuum freeze drying for
8 hrs was reduced to 7.21 units/mg protein with 85% remaining and to 5.53 units/mg
protein with 65% remaining for 36 hrs. The activity in the sliced garlic prepared by
the vacuum freeze drying for 36 hrs was reduced to 4.55 units/mg protein with 53%
remaining and the activity in the crushed garlic prepared by the vacuum freeze drying
for 36 hrs was reduced to 4.16 units/mg protein with 49% remaining. The remaining
activity of alliinase in the garlic samples prepared by the vacuum freeze drying was
higher than the remaining activity in the garlic samples prepared by the hot air drying.
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Table 1. Composition of the enzyme reaction mixture

Reagents

Concentration

0.1M Sodium potassium phosphate buffer(pH 6.5)

25uM Pyridoxal 5'-phosphate
10% Crude alliin
Crude enzyme solution
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Table 2. Moisture content of garlic samples during the hot air drying
Time (hrs)
Sample form
0 4 8 12 24 36
Whole 64.5 58.5 47.2 31.5 20.7 16.8
Sliced 64.5 45.2 33.0 25.2 17.1 14.6
Crushed 64.5 36.5 27.1 21.2 15.2 13.8
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Fig. 1. Changes in moisture content of garlic samples during the hot air drying
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Table 3. Alliinase activity of garlic samples during the hot air drying

Time (hrs)
Sample form
0 4 8 12 24 36
Whole 8.52 6.58 5.22 4.81 4.32 4.25
Sliced 8.52 6.03 4.56 4.22 3.71 3.55
Crushed 8.52 5.78 4.21 3.83 3.23 3.12
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Fig. 2. Changes in alliinase activity of garlic samples during the hot air drying
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Table 4. Moisture content of garlic samples during the vacuum freeze drying

Sample £ Time (hrs)
I
ample torm 0 4 8 12 24 36
Whole 645 538 343 221 11.0 3.6
Sliced 645 305 207 138 6.1 0.6
Crushed 645 236  10.8 49 25 04
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Fig. 3. Changes in moisture content of garlic samples during the vacuum freeze drying
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Table 5. Alliinase activity of garlic samples during the vacuum freeze drying

Sample form Time (hrs)
0 4 8 12 24 36
Whole 8.62 7.78 7.21 6.80 6.01 5.53
Sliced 8.52 7.52 6.75 6.02 490 4.55
Crushed 8.52 7.25 6.60 5.81 4.51 4.16
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Fig. 4. Changes in alliinase activity of garlic samples during the vacuum freeze drying

Korean J. Sanitation, Vol. 22, No. 1, 2007



64 M=7

v. 82 &

ntsg Avis 98 adE, ¢4 29
o2 3o i v AE AL ddzx
2 AF 23z Ao 474 AzxHRA
% alliinased] 84 WIE A £4% 2
e e Z4

1. a9 AL €82 FF F9 alliinase
gA4L Arts9 alliinase B 8Alo] 8.52
units/mg protein 216 ¥dlo] Ants 4F
adE AXAZN AL A AR FA
5.22 units/mg proein®E JIEEA o]
61%2 AZx x7|4 A #adYen 36
A7t Az ZoE 4.25 units/mg protein
2 ZEFAG0] 50% AEE YERRAC E
g kA dHoz st ARAZ AL 36
A7t AZx Fof 3.55 units/mg proteinS.Z
RAEGA 429 AXEFow, vy A
ZAI AL 36A AE Fol 312
units/mg protein®.2 FEFAo] 37% A
=5 YehJsith Auise FWoZ A
Y mtdisld AxRA7E Aol Anty 943
adE AzAE AR A 5§ W
Ae FA JveElgoy alliinased &4l
QoM E AEFol A AT

2. vk JF 47=F A F9 alliinase
gA4e Auis9 allinase H&4do] 8.52
units/mg protein ¢Udl vjdle Anis Y
adlz ARAZ AL A Ax F) 7.21
units/mg proein 2 JIE=FAo] 85%, 364
+ AF Fo= 5.53 units/mg proteino.E
FAEGH0] 656% AEE ¥lwd FA YERk
. E=35 A AR E I ARA AL
36A17t A= Fo 4.55 units/mg protein®
2 REFA 0] 53% AL on, uhafste A
FAN AL 36A7 HBER Fo| 416
units/mg protein© & RAEGAlo] 49% A%
& Jehigitt 33 5FAz g8 ¢
79 AAHUAE alliinases HEEAL

st st Xl 223 18

FA Jeisd. =3 Auiss 498 ad
2 AzA7Ie Aol BHoz AV nhy
gle} AFAF7E ART allinase?] 849
AAA FEEo] ¥A YEE

028

1. ZEiE: K@EHEE, B, p. 203,
1979.

2. ZEW: BEUITY BRALELE AR,
#cmt, p.o 121, 1978.

3. kHBR = =70 FEY, ERA
&7k, pp. 13736, 1990.

4. 3%, A, AR vy z8 F
A% Allicin AF Wsle] #3 G+
Zefdta Y=g, 35 157 20,
1995.

5. 87, A, 24, NEA: Aug=
o} AFLrd wWE Azxuls o)z
o) W X FE §A, Korean J Food
Sci. Technol.,, 19, 176~ 182, 1987.

6. #4 gdxd, 954, F85, W
ntE AFY Az 2 uF Ay 3,
Korean J. Food Sci Technol.,, 22,
486~ 491, 1990.

7. hitaker, J. R.: Development of flavor,
odor and pungency in onion and
garlic, Adv. Food Res., 22, 737 133,
1976.

8. Wertheim, T.: Investigation of garlic
oil, Ann., 51, 2897~ 315, 1844, Cited
from Adv. Food Res., 22, 737133,
1976.

9. Cavallito, C. J. and Bailey, J. H.
Allicin, the antibacterial principle of
Allium sativun - 1. Isolation, physical
properties, and antibacterial action, J
Am. Chem. Soc., 66, 195071951, 1944,

10. Cavallito, C. J., Buck, J. S. and

Suter, C. M. : Allicin, the antibacterial
principle of Allium sativum - 1.



11.

12.

13.

14.

15.

16.

17.

18.

OFsol HXE & Aliinase &4 HsH0 28 A7 65

Determination of the chemical
structure, J Am. Chem. Soc., 66,
1952 7 1954, 1944.

Stoll A. and Seebeck E.: Uber den
enzymertischen abbau des alliins
und die eigenschaften der alliinase,
Helv. Chim. Acta, 32, 197~ 205,
1949.

Stoll A. and Seebeck E.: Chemical
The

Adv.

investigations on  alliin,
specific principle of garlic,
Enzymol, 11, 377~ 400, 1951.

Mazelis, M.

Purification of the alliin lyase of

and Crews, L.

garlic, Allium sativum L., Biochem.
J. 108, 7257730, 1968.
Brodnitz, M. H., Pascale, J. V. and
Derslic, L. V.. Flavor components

of garlic extracts, J Agr. Food
Chem., 19, 2737~ 275, 1971.
Saghir, A. R, Mann, L. K,

Berngard, R. A. and Jacobsen, J.
B.: Determination of aliphatic
mono- and disulfides in allium by
their

distribution in the common food

gas hromatography and
species, Pro. Am. Soc. Hort. Sci.,
84, 386 7397, 1964.

and Abrams, M.: The
effect of garlic extract on the
enzymes, Fd.

14, 4177419,

Bogin, E.
activity of some
Cosmet. Toxicol.,
1976.
Shashikanth, K. N., Basappa, S. C.
and Murthy, V. S.: Studies on the
antimicrobial and stimulatory factors
of garlic(Allium sativum L.), J. Food
Sci. Technol,, 18, 44747, 1981.
Al-Delaimy, K. S. and Barakat, M.
M.: Antimicrobial and preservative
activity of garlic on fresh ground

19.

20.

21.

22

23.

24.

25.

26.

27.

28.

Effect of fresh
ground garlic segments, J Sci
Food Agric., 22, 96~ 98, 1971.
359, 8%, &8585, WA, AF
& mtegdEd 9% wy 4 2 F
&t &3, J Korean Soci. Food Nutr.,
19, 494 7 508, 1990.

REBEE: AXEOEATVT I /B
FEEAL b CICERIFRIZDWT, &
EEBEEER, 12, 39745, 1967.
B R, RHE=: Allicinn$i BEEA
- ¥IC Candida, Cryptococcus KU
Aspergillusic ¥ T-, BEr 44
91, 1997203, 1975.

camel meat- L

W EREE, BEHE: Allicin®Ht Bz B #kik
W, &SEr4mE 91, 2377241,
1975.

HEF— EREFCRIITE=Y =7
WM DHE. ALELEEHE,. 27,
5387543, 1973.

Sharma, K. K., Sharma, A. L,

Dwivedi, K. K. and Sharma, P. K.
Effect of raw and boiled garlic on
blood
lipaemia, Ind. J. Nutr. Dietet., 13,
7710, 1976.

Chi, M. S., Koh, E. T. and Stewart,
T. I
metabolism in rats fed cholesterol
or lard, J Nutr, 112, 2417 248,

cholesterol in butter fat

Effect of garlic on lipid

1982.
Rain, R. C.: Effect of garlic on
serum lipids—- Coagulability and

fibrinolytic activity of blood, Am. J.
Cli. Nutr., 39, 138071381, 1977.
AFE, ddA, AT FHEF FAt
Rat®] & EA4d wxe 9%, J
Korean Soci. Food Nutr., 22, 138~
143, 1993.

Aminu Bobby, K. T.and
Joseph, P. K.: Hypolipidemic effects

Augusti,

Korean J. Sanitation, Vol. 22, No. 1, 2007



66

29.

30.

31.

32.

33.

of onion oil and garlic oil in
ethanol-fed rats, Indran. J. Biochem.
Biophys., 21, 2117 213, 1984.

Sodimu, O., Joseph, P. K. and Augusti,
K. T.: Certain biochemical
of garlic oil on rats maintained on
high fat-high cholesterol diet,
Experientia, 40, 78~ 80, 1984.

Kamanna, V. S. and Chandrasekhara,

effects

N.: Hypocholesteremic activity of
different fractions of garlic, Indian
J. Med. Res., 79, 580~ 583, 1984.
Kim, M. R, Yun, J. H. and Sok, D.
E.: Correlation between pungency
and allicin content of pickled garlic
during aging, J Korean Soc. Food
Nutr., 23, 8057 810, 1994.

At vhs Ao %4 5 Alliinase
g4 wslel #d% AT, Korean J
Food & Nutr, 12, 55762, 1999.
Lawson, L. D. and Wang, Z. J; Low
allicin release from garlic supplements:

a major problem due to the

(Hetel M3 Xl H22& 18

34.

35.

36.

37.

sensitivities of alliinase activity, ./
Agric. Food Chem., 49, 25927 2599,
2001,

Freeman, G. G. and Whenham, R. J. :
A rapid
method of
thiopropanol S-oxide(Lachrymator) in

spectrophotometric
» determination  of

onion and its significance in flavor
studies, J Sci. Food Agric., 26, 152
971543, 1975.

Schwimmer, S. and Weston, W. J.:
Enzymatic development of pyruvic
acid in onion as a measure of
pungency, J. Agr. Food Chem., 9,
3017 304, 1961.

Gornall, A. G., Burdawell, C. J. and
David, M. M.:
serum protein by means of the
biuret reaction, J. Biol. Chem.., 177,
7517 756, 1949.

AN, FEL: AzYye] E4vtsy
Z 34 vx= 9%, Korean J Food
Sci. Technol, 22, 44~ 49, 1990.

Determination of



