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Abstract

The solid yields and color changes of garlic aqueous extracts were determined to study the effects of enzy-
matic hydrolysis, pH treatment, and addition of organic acids and some organic or inorganic salts. Hydrolysis
with commercial polysaccharases resulted in an 15~20% increase in the solid yields, with a greenish color
change in the garlic extracts. pH treatment gave a similar effect at the pH range of 4.4~5.0. Among the salts
and acidulants used, CaCl,, sodium oxalate, tartaric and phosphoric acids were effective for increase in the
yield and K,P,0, was effective for both yield increase and control of greening.
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Table 1. Properties of commercial enzymes used for ex-
traction of garlic juice

. Optimum .
Commercial condition Activity Containing
name R enzymes
pH temp
Celluclast1. 5L 4.5-6.0 50-60 1500 units/g cellulase
Extrazym 4.5 50 7500 psu/g carbohydrase
Viscozym L 3.5-55 40-50 100 fbg/g carbohydrase
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Table 2. Effects of pH on solid yields and color of garlic extract prepared
H Solid yield Hunter values

P (%) a b
control (6.4) 27.30+0.05°" 86.96 +0.03° ~3.15+0.00 18.85+£0.02°

25 26.59 +0.09" 94,87 +0.01° —1.16:£0.03° 5.31+£0.02¢

35 26.87+£0.11¢ 94.65 £0.00° -3.20+0.02" 6.32+0.01,

4.5 27.30+0.15 94.48 +0.03¢ ~-4.40%0.01° 9.22+£0.01°

55 29.32+0.09° 93.77 £0.08¢ ~5.68+0.02" 1648 +0.02"

Pa, b, ¢, d, e superscriptive letters indicate significant difference at p<0.05 by Duncan's multiple comparison.

Table 3. Effects of salts and acidulants on solid yields of gar-
lic extract prepared

Salts S(th;gyleld Acidulants So}x;)y ield
Control 27.30+0.05°"  Acetic acid 33.86 +0.18%
NaCl 35.26+0.10°  Citric acid 33.46%+0.12"
KCl 3440£005°  Lactic acid 33.48 £ 0.05"
CaCl, 34.17£0.05¢  Phosphoric acid 33.99+0.06'
NaH,PO, 32.03%0.10'  Tartaric acid 32.79+£0.03"
Na,HPO, 33.84%0.02% Oxalic acid 33.09+0.02
Na,PO, 3330x0.03  Sodium oxalate 36.221+0.02°
Nad4P,0, 31.79+0.097

KH,PO, 3148+025"

K,HPO, 3387+ 0.09%

K,PO, 33.72+0.06*

KP,O,  3606+003"

Ya, b, c,d e f, g h i j, k I, m n, o superscriptive
letters indicate significant difference at p<0.05 by Dun-
can's multiple comparison.
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Table 4. Effects of some additives on solid yields and color of garlic extract prepared

Conc. Solid yield Hunter values
M) (%) L a b

Control 27.30+0.05" 80.77 +£0.03" -1.32:£0.00" 24.7410.02*
K.P,O, 0.03 35.82+0.02° 6236 +0.07 226 0.0 24.15+0.03
0.06 36.24+0.01° 52.60+0.02 336001 21.74£0.02
0.09 38.28+0.01° 48.51 +£0.06" 3.46:£0.02* 19.93+£0.03
CaCl, 0.03 33.98+0.05" 89.11 £0.18* -3.5710.06 21.00£0.06'
0.06 34.20+0.03¢ 93.27+0.03¢ -3.22+0.03" 19.36 £ 0.01"
0.09 35.94+0.02° 94.30 £ 0.06° -3.37x0.01' 19.91+0.03¢
Tartaric acid 0.03 35300.01¢ 9331 £0.54¢ -3.04+0.02 19.23+0.12"
0.06 34.02 £0.04" 91.58 +0.08° -2.23+0.038 1448 +0.01"
0.09 32.66 £0.08 94.08 £0.06° -~2.23+0.06% 11.01£0.01°
Phosphoric acid 0.03 33.02+0.02 90.83 +0.02' -3.021£0.02 22.73+£0.01°
0.06 32.44+0.05 96.21 +0.24° -2.67+0.11" 21.43+0.02
0.09 32.41£0.104 94.95+0.04" -343+0.03' 20.24 £0.01°
Sodium oxalate 0.03 34.40+0.12" 81.01+0.02" —2.78+£0.02' 21.56 £0.00°
0.06 34.72+0.12° 75.19+0.17 -0.59+0.01° 23.45+0.03¢
0.09 35.40+0.06¢ 7227 +£0.0¥ ~-0.05 £0.04¢ 23.71+0.03¢

Ya, b, c, d, e, f, g h, i, j, k, I, m, n, o superscriptive letters indicate significant difference at p<0.05 by Duncan's multiple

comparison.

Table 5. Effects of enzyme concentration and reaction time on solid yields and color of garlic extracts at 50°C

Enzyme Enzyme conc.  Reaction time Solid yield Hunter values
(%) (min) (%) L a b
Control 0 30 24.60 +0.00"" 85.15+0.02" -5.961+0.02* 12.68 £0.01¢
60 26.75 £0.05' 83.13+0.04" ~7.17£0.05° 13.04+001°
90 26.25£0.01" 80.28 +0.01° -8.89+0.01¢ 1431 £0.02*
Celluclast 0.04 30 31.06+£0.02 78.43+0.03% —8.30£0.08" 4.93+0.02,
60 31.82+0.02¢ 69.37£0.00" -10.26 =0.02" -1.60£0.02"
90 3248 £0.09¢ 66.561+0.02' -11.87:+0.06" 4.80+0.02¢8
0.08 30 31.21+£0.028 77.81£0.01" -9.11+0.02 4.07+0.02
60 31.06+0.08 7440+ 0.00 -9.03+0.01" 0.76 £0.01°
90 31.88+0.01¢ 68.69+0.01' -10.22£0.05™ 1.05£0.02"
Extrazym 0.04 30 31.26£0.01" 74.86 £0.19 —8.06 £ 0.05° 438+0.01"
60 31.43£0.02 7430 £0.01* -9.12x0.02' 1.31 +0.02"
90 32.56+0.01° 69.74 +0.01° ~10.22£0.031" 2.67+0.01%
0.08 30 31.55+0.03¢ 79.87 £0.01' -8.18+£0.05¢ 3.611£0.01
60 31.51£0.03 72.46£0.01' ~9.24+0.02 0.19£0.01°
90 33.25+0.02 69.04 £0.034 -9.86+0.08" 2.42+0.03'
Viscozym 0.04 30 30.92+0.01* 82.54 £0.00¢ -8.11 +£0.01° 7.80£0.01¢
60 31.32:4+0.01¢ 7048 +£0.01" -0.27+0.02 —0.8010.00'
90 31.16 £0.03 65.43£0.01" -10.14£0.02' —0.28+0.01°
0.08 30 30.97 +£0.04* 80.41+£0.01¢ —8.29+0.03° 6.25+0.00¢
60 31.46£0.03" 7125+0.01" -9.06 +0.03" —0.24£0.01"
90 31091010 68.00+0.02° -9.74+0.02* 0.12£0.02¢

"a, b, c,d e f, g hij k1, mn o, p q r st u superscriptive letters indicate significant difference at p<0.05

by Duncan's multiple comparison.
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