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Abstract

Supercritical carbon dioxide extraction of alliins in garlic (Allium Sativum L.) was optimized to maximize ail-
lins extraction yield. A central composite design involving extraction temperature X, (35~65°C) and pressure
X,; (104~310 bar) was used, and optimum extraction conditions were calculated by RSM (response surface
methodology). According to the analysis of RSM, optimum conditions in dried garlic plate were shown as 104
bar and 50°C, in freeze dried garlic plate were 207 bar, 65°C, respectively.
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Aol A gt} vhEe] FEAE LR E alliin (S-
allyl-L-Cystein sulfoxide), ally] sulfide, pyruvic acid, %]
PR Tl EAETn Easod Ut
(Caragay, 1992; Malpathak 9} David, 1986). Alliin&
alliinase 9} H,00) ojajA] Ba=in], 2a A2
pyruvic acid, ammonia, diallylthiosulphinate(allicin}&
A B cH(Boelens et al., 1975; Freeman, 1975). ©] &
ol a8 Ae HollA A& upek ol {FH F71
%38 A 59 allyl sulfides} alliin B84 A& al-
licin?ld], o]& JEE9] Lo A upxo] %A
Ao &g FEYTn Easoxr St
(Nock £} Mazelis, 1987, Freeman ¥} Mossadeghi,
1971). 0128 g K& A E& HEZRE FFee
£ acetone, hexane, methanol & petroleum ether 5-2]
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Fig. 1. Supercritical fluid extraction equipment.
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Table 1. Experiment combinations according to codes
of experimental design at various extraction conditions
of pressure and temperature

T (°C) P (bar) Actual parameters
Treatment
X, X, T (°O) P (bar)
1 -1 -1 40 138
2 1 -1 60 138
3 -1 1 60 276
4 1 1 40 276
5 -1.414 0 35 207
6 1.414 0 65 207
7 0 -1.414 50 104
8 0 1414 50 310
9 0 0 50 207
10 0 0 50 207
11 0 0 50 207
12 0 0 50 207
13 0 0 50 207
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Table 2. Operating conditions for alliins analysis of
garlic by capillary electrophoresis

Operating condition

Instrument Beckman P/ACE System 5500
Capillary Total length 47 cm id 75 pm
Buffer 0.05 M sodium tetraborate (pH 8.3),
25 mM SDS (sodium dodecyl sulfate)
Load conditions 21 kV
Detection 210 am, 337 nm (by diode array detector)
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Table 3. Operating conditions for alliins analysis of
garlic by HPLC

Operating condition

Instrument Waters HPLC

Column Cys column

Absorbance 210 nm

Flow rate 0.7 ml/min

Mobile phase Acetonitril : water=45: 55
Injection SuL
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Table 4. Extracted concentration of alliins at various
extraction conditions analyzed by electropherogram
(Sample gatlic weight : 30 g)

T CC) P (bar) DGP FGP
Treatment
X1 X2 Con. (mM) Con. (mM)
1 -1 -1 - 5.54
2 1 -1 - 12.45
3 -1 1 - 6.82
4 1 1 - 10.69
5 -1.414 0 - 14.92
6 1.414 0 - 7.61
7 0 -1.414 0.64 -

8 0 1.414 0.12 11.17
9 0 0 - 7.04
10 1] 0 1.03 7.13
11 0 0 0.25 8.17
12 0 0 - 6.50
13 [1] 0 0.04 7.03

A= electropherogram & E8) X F£E] A
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EE 7IRE AE & F UYLt o] Ui 3 H 4
ol &3te] YA AH FEHLE FFF allnnv«l
£ 23 8ba] Table 40 JERNST
gt BN FZEZnkE T ) 2gt BA:
Az utg g g £ it Z3l= Table 5o
Yepilch ZFEFC g AFd B Y=
330201X-274470 (R*=0.9834)2] 2124 & HojZr},
F& ol w& 24

o o
o FL M

e A

1) DGP(dried garlic plate): DGPoll W& A &
A F2e & 24 50°C, 207 baroll A 71 Be ok
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2) FGP(Freeze dried garlic plate): FGPell th3l %<
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Table 5. Extracted concentration of alliins at various experimental conditions analyzed by HPLC

(Sample garlic weight : 30 g)

T (O P (bar)

Treatment Fraction Peak area Alliins con. Peak area TSC con.
number X, X, (cm?) (mM) {cm’) (mM)
1 1 -1 -1 55679 1.00 171098 1.35
Z 1 1 80684 1.07 520456 2.40
z 4 1 -1 121612 1.20 121612 1.20
2 1 -1 | 60048 1.01 241536 1.56
4 1 1 1 216852 1.48 1525460 545
£ 1 -1.414 0 216508 1.48 1139796 4.28
6 1 1.414 0 342964 1.87 2120400 7.25
v 4 0 -1.414 0 0.00 130476 1.22
8 2 0 1.414 183228 1.38 605404 2.66

TSC: total sulfide compound.



152 AdAERE A1

o) wal &l Frlele AgE e} 50°C
A ME 40°CollMst 22 Ao ¢yol Fyigl
ulg} FZ& ko] F713IFAIRE, 40°Col A Yehd Fa
o} vim @ wf, Feo] Frgtel whel &9 A5
(FAe €21 712717 FolkH A FEE dAsRl=
gttt 60°ColM = gEol Zvigl we 5L
#Aadhe AgE Ve

o] A2 YE, FGP2 &L retrograde state S
Yepd & ¢ 5 g

FE LA g 24
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Fig. 2. Response surface contour of alliins yield of dri-
ed garlic plate, as a function of SCF extraction at vari-
ous pressure and temperature.
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Fig. 3. Response surface contour of alliins yield of
freeze dried garlic plate, as a function of SCF ex-
traction at various pressure and temperature.
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