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Abstract; -Carotene is used as a precursor of vitamin A with potent antioxidant activity through singlet
oxygen quenching and deactivation of free radicals. Nevertheless, the chemical instability of (-carotene
limits its utilization as a nutraceutical ingredients in food industry. Tea polyphenols are often regarded as
a highly effective antioxidant for some food applications. Antioxidants such as ( - )-epigallocatechin-3-
gallate (EGCG) can play dual role in lipid oxidation in oil-in-water emulsions in that it can scavenge free
radicals but can also reduce transition metals to make them more prooxidative. Therefore, it is important
to test the effect of EGCG on B-carotene degradation before it was used in foods. The chemical properties
of B-carotene emulsions were characterized, which were stabilized by a-lactalbumin («-LA) at different
pH values with EGCG as antioxidant. (-Carotene concentration and color during storage as well as
interfacial EGCG concentration of the emulsions were measured. EGCG can inhibit (-carotene
degradation in emulsions at both pH values. After 7 d storage, the percentage of B-carotene remained in
the emulsions at pH value of 2. 0 without EGCG and with 0. 500 0% EGCG was 50.45% and 89.37% ,
respectively. When the maximum concentration of EGCG (0. 100 0% ) was added to the emulsion at pH
value of 7.0, 93.48% of the total B-carotene remained after 7 d storage. The color was changed by
EGCG addition in emulsions at pH value of 7. 0, however, EGCG had no effect on the color of emulsions
at pH value of 2. 0. The concentration of interfacial EGCG was higher in the emulsions at pH value of 7. 0
than that in the emulsions at pH value of 2. 0 which can result in higher B-carotene remaining rate in the
emulsions at pH value of 7. 0.
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Fig. 1 Influence of EGCG on degradation of B-carotene

in emulsions at pH value of 2. 0
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Fig.2 Influence of EGCG on degradation of B-carotene in

emulsions at pH value of 7.0
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Tab.1 Color parameters of p-carotene emulsions at

pH value of 2. 0 before storage

EGCG W/ % L a b Cy H,
0 50.52° 34.19% 68.49° 76.55" 63.47°
0.0025 50.70* 34.46° 68.97° 77.10° 63.45°
0. 0050 50.70° 34.43% 68.84" 76.97" 63.43°
0.0100 50.84° 34.54" 68.54" 76.75" 63.25°
0.0200 50.84° 34.46° 69.20° 77.31" 63.53"
0.050 0 50.93% 34.53% 69.19* 77.33% 63.48°
0.100 0 50.96° 34.58" 69.50° 77.63" 63.54°
0.200 0 51.00° 34.44% 69.40° 77.47" 63.60"
0.400 0 51.17° 34.38" 69.86" 77.86" 63.80°
0.500 0 51.36° 34.20° 69.85" 77.77° 63.91°

H FSIARI TR R R 2 7 B3 (P <0.05) . T,
*2 pHE20B-HE MRIABHEEESH

Tab.2 Color parameters of (3-carotene emulsions at

pH value of 2. 0 after storage

EGCG %t/ % L a b Cy H,

0 44.65% 29.53" 56.69" 63.78" 62.48"
0.002 5 43.10° 29.77° 53.77" 61.46" 61.03"
0. 0050 42.92° 29.81° 54.20° 61.86" 61.19"
0.0100 42.43*  29.86* 54.04> 61.75" 61.08"
0.0200 41.47* 29.82* 52.88" 60.71" 60.58"
0.0500 43.48% 30.04* 56.47" 63.96° 61.99*
0.1000 45.18" 30.66% 59.33° 66.79° 62.67°
0.2000 45.94> 30.67" 60.63¢ 67.95¢ 63.16¢
0.4000 47.40° 31.08" 63.62° 70.81° 63.96°
0.5000 48.06° 31.28" 64.42° 71.62° 64.10°
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Fig.3 Photos of B-carotene emulsions at pH value of

(b) I HT0.5% (e) W55 0%

2.0 before and after storage at 55°C
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Tab.3 Color parameters of 3-carotene emulsions at

pH value of 7. 0 before storage

EGCG I/ % L a b Cup H,
0 53.96° 34.38" 74.69° 82.22° 65.28"
0.0025 53.73° 34.18" 74.04 81.55" 65.22°
0.005 0 53.66° 34.19* 73.93* 81.45" 65.18"
0.0100 53.70* 34.19° 74.24* 81.73* 65.27°
0.0200 53.48% 34.17° 73.41* 80.97* 65.04°
0.0500 53.19* 34.05* 73.11° 80.65" 65.02°
0.1000 53.19* 34.14° 73.52* 81.06* 65.09°

*4 pHET.0B-HE MNEIRATEERESH
Tab.4 Color parameters of (3-carotene emulsions at

pH value of 7. 0 after storage

EGCG W&/ % L a b Cup H,

0 53.56% 33.81° 73.67" 81.06° 65.34"
0.002 5 53.06° 33.70° 72.81" 80.24"> 65.16*
0. 0050 52.69° 33.44° 72.33" 79.68° 65.19°
0.0100 51.92% 32.93% 71.51* 78.73¢ 65.27°
0.0200 50.61" 32.18" 68.92° 76.06° 64.97°
0.0500 47.81° 30.71° 64.17% 71.14" 64.43%
0.1000 44,869 29.72¢ 60.37° 67.29¢ 63.79"
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Fig.4  Photos of B-carotene emulsions with different

concentrations of EGCG at pH value of 7. 0 after storage at 55°C
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