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Abstract

Effects of heating, pH, organic acids and some salts on color changes of ground garlic, expressed by Hunter
color values, were investigated during storage. The organic acids, such as acetic, citric and lactic acids rather
enhanced greening, while NaCl affected little. As the pH decreased to 4.0, greening was significantly reduced.
Among the several phosphates tested, Na,HPO, and Na,PO, showed some positive effects and other chemicals,
such as BHA, BHT, propyl gallate and glutathione showed little or negative effects on both greening and
browning of ground garlic. Heating at 80°C for up to 10 mins at pH range of 3.0~5.0 caused a severe
greening mostly, while heating at 90 and 100°C for 30 mins or longer resulted in a decrease in greening and

an increase in yellow color of ground garlic.
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Table 1. Chemicals and their concentrations used for
the effects on color changes of ground garlic

Additives  Concentration Additives  Concentration
Salts Organic acid
NaCl 0~2% Acetic acid 0.5~2%
NaHPO, 0.1% Citric acid 0.5~2%
Na,HPO, 0.1% Lactic acid 0.5~2%
Na;PO, 0.1% Antioxidants
SPP” 0.1% BHA 0.02%
SMP? 0.1% BHT 0.02%
PG® 0.02%
glutathione 0.1%

YSodium polyphosphate.
2Sodium metaphosphate.
¥ Propyl gallate.
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Table 2. Effects of NaCl and organic acids on color changes of ground garlic after storage at 25°C for 24 hrs
Hunter - Concentration

values 0% 0.5% 1.0% 1.5% 2.0%
L 38.12+0.82 38.42+0.68 38.47+1.63 39.56+1.37 39.66+0.60
NaCl a -3.25+0.08 -3.16+0.18 -3.25+0.16 -3.32+0.10 -3.40+0.09
b 3.12+0.26 3.66:£0.32 3.87+0.24 3.98+0.11 4.01+0.19
L 38.12+0.88 31.71+1.08 34.841+0.26 36.331+0.21 38.45+1.72
Acetic acid a -3.25+0.36 -10.4940.64 -10.85+0.09 -10.171+0.04 -10.76+0.46
b 3.12+0.38 -0.64+0.25 -1.81£0.10 -1.81£0.16 -1.08+0.32
L 38.12+0.88 27.68+1.96 35.54+0.13 39.60+0.77 44.38+1.49
Citric acid a -3.254+0.36 -8.22+1.22 -10.72+0.06 -9.99+0.40 -10.47+0.68
b 3.12+0.38 -0.68+0.24 -1.54140.35 -0.714+0.12 -0.881+0.18
L 38.251+0.88 26.001+0.04 34.541+0.34 38.69+0.20 42.11+1.17
Lactic acid a -3.25+0.36 -9.22+0.11 -10.45+0.18 -10.22+0.21 -10.36+0.16
b 3.12+0.38 -0.96+0.32 -1.60+0.23 -0.48+0.16 0.1610.02

Table 3. Effects of pH, phosphates and antioxidants
on color changes of ground garlic after storage at 25°C
for 24 hrs

Table 4. Effect of pH and heating at 80°C on color
changes of ground garlic after storage at 25°C for 24
hrs

Hunter values Heating Hunter values
pH time

L a b (min) L a b
Control 39284020 -355+0.09  3.82+0.10 0 44.85+029 4714004 2.414+0.25
pH 4.0 41.86+0.25 -029+029 -0.53+0.13 30 z ﬁﬁgﬁgﬁii ;;ﬁgzg izﬁgg
pH 45 39.10+0.24  -452+007 -0.70+0.11 0 45'22;1.77 _9.9410.49 _2.12;0.09
pH 5.5 38.18+0.08 -5.95+0.17 -0.60+0.08 - - -
NaH,PO,  39.01+0.55 -3.51+0.18 2.56+0.22 0 :gf;:—zgjg _“;:;ng:‘l)z _;jgfgzgz
Na,HPO,  38.94+0.25 -2.87+0.15 2364007 4.0 p 28 o 066 8 a8t 0.56 _2.85;0.13
Na;PO, 38.33+0.89 -2.62+0.38  2.31+0.22 0 46'11;1.42 _10'2010'43 _2.27;0.16
SPP 40.19+031 -3.01+0.20  4.19+0.10 - - -
SMP 39.51+1.17 -338+0.17 3.84+0.16 0 38404092 3374029 2.47+0.14
BHA 43301140 -4.86+033  2.01+0.20 5.0 i i?gfgzi ggﬁgig :;:zgiifg
BHT 45821086  -5474£038  2.04+£021 10 45.7511.92 -8.87;0.25 6.59:1.87
PG 45.12+0.67 -5.41+0.19  1.98+0.08 = - =
glutathione  4124+0.16 -3.7240.25  4.37+0.34
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Fig. 1. Effects of heating temperature and time on
color values of ground garlic after 24 hrs of storage at
25°C. ®—@: 50°C, B—N: 60°C, A—A: 70°C, v—W:
80°C, &—: 90°C, ®—@ : 100°C.
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