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Fig.1 Changes of browning index for oyster protein beverage during storage

(a) pH4.9; (b) pH6.7.
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Fig.2 Changes of pH for oyster protein beverage during storage

(a) pH4.9; (b) pH6.7.
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Fig.3 Changes of concentrations of total free amino acid in oyster protein beverage during storage

(a) pH4.9; (b) pH6.7.
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Tab.1 Changes of free amino acid compositions and its concentrations for oyster protein beverage( pH 4.9) during storage

RILFRUE H 43 b/ % * percentage of amino acid concentration

ﬁgﬂaﬂ@’é 0 J4 4 C 20 C 37 C
amino acid type
0 week 4 J& 4 week 8 J& 8 week 4 J& 4 week 8 J& 8 week 4 J& 4 week 8 J& 8 week
KA R ASP 100(0.062)" 98. 4 102 118 210 110 226
Y4k THR 100(0.077) 85.7 80.5 92.2 87.0 81.8 67.5
225 SER 100(0. 049) 93.9 102 87.8 83.7 91.8 77.6
A% GLU 100(0.16) 100.0 93.8 106 125 106 11.9
Jfi% i PRO 100(0. 034) 9.1 106 103 153 109 144
H4# GLY 100(0. 033) 97.0 97.0 106 212 112 149
WA ALA 100(0.084) 98.8 95.2 111 131 108 131
LR CYS 100(0.014) 92.9 57.1 85.7 78.6 100 107
iR VAL 100(0. 067) 98.5 110 107.5 137 109 137
H 5 % MET 100(0.05) 9.0 118 102 122 104 126
LR ILE 100(0.057) 98.2 100 126 154 105 149
25 LEU 100(0.13) 92.3 92.3 108 108 100 100
4R TYR 100(0.037) 97.3 103 83.8 70.3 78.4 78.4
H 4%k PHE 100(0.052) 98.1 125 104 104 106 115
AR LYS 100(0.11) 100 100 109 127 109 127
AR HIS 100(0.022) 95.4 95. 4 105 132 100 105
ki %M ARG 100(0.13) 92.3 92.3 100 N. D. 100 N.D.
4-fiz TAU 100(0.039) 97.4 84.6 103 94.9 103 103
MR totle 100(1.17) 95.7 98.3 106 114 103 109

T a. BOE O JH (WTHCHT ) POt AP MRV EE D 100, 48 I 0 28 ZERR VK BE A9 F1 20 LU s b. 355 AP AR O O JRIHORE R S B R 1 S Bk B2 ( 2/
100 L) ;N.D. Kkt
Notes:a. the percentage of amino acid concentrations during storage, set amino acid concentrations of beverage as 100 at 0 week ( before

storage ) ,b. the data in parentheses is actual concentrations of the amino acid for beverage at 0 week(g/100 L) ; ND,not detected.

®2 pH6.7 ARMENBIRFHEREBRMERLRENTN

Tab.2 Changes of free amino acid compositions and its concentrations for oyster protein beverage(pH 6.7) during storage

SRR E 1 43 /% * percentage of amino acid concentration

AR 0 4C 20 C 37C
amino acid type
0 week 4 & 4 week 8 J& 8 week 4 & 4 week 8 J& 8 week 4 5 4 week 8 J& 8 week
KA H g ASP 100(0.086)° 116 140 198 233 128 60.5
IR THR 100(0.038) 60.5 184 9.7 65.8 47.4 18.4
225 Jik SER 100(0.057) 42.1 35.1 15.8 14.0 21.0 70.2
AR GLU 100(0.19) 100.0 111 111 126 126 132
fifi& ik PRO 100(0.04) 140.0 147 160 190 180 180
H& R GLY 100(0.071) 134 115 141 169 169 183
Ha B ALA 100(0.12) 117 100 117 125 117 125
AR CYS 100(0.056) 69.6 51.8 76.8 57.1 89.3 89.3
451 VAL 100(0.08) 104 121 109 120 112 120
i & i MET 100(0.045) 91.1 147 124 127 120 138
AR ILE 100(0.08) 100 110 107 109 105 109
=R LEU 100(0.13) 108 108 108 108 108 108
i & iR TYR 100(0.041) 92.7 2.44 2.44 80.5 95.1 70.7
KN R PHE 100(0.045) 100 118 97.8 111 97.8 102
iR LYS 100(0.13) 108 115 108 115 108 115
AR HIS 100(0.023) 122 117 117 135 126 130
K@ E ARG N.D. N.D. N.D. N.D. N.D. N.D. N.D.
4R iR TAU 100(0.039) 103 92.3 9.9 94.9 103 9.9
B totle 100(1.23) 102. 4 108 110 120 112 114

T a. BOE 0 J8 (AT ) YOk T EAERRIR Iy 100 , 250 R BEMRR I 1 T 20 LU 5 b. 455 P B A 0 Jal POk} SRR A S PRk 1 (27
100 L) ;N. D. , KA H.
Notes:a. the percentage of amino acid concentrations during storage, set amino acid concentrations of beverage as 100 at 0 week ( before

storage ) ,b. the data in parentheses is actual concentrations of the amino acid for beverage at 0 week(g/100 L) ; ND,not detected.
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Fig.4 Changes of concentrations of total sugar in oyster protein beverage during storage

(a) pH4.9; (b) pH6.7.
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Fig.5 Changes of concentrations of reducing sugar in oyster protein beverage during storage

(a) pH4.9; (b) pH6.7.
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Preliminary study on mechanism of color formation for
oyster protein beverage

YOU Jiu-yong' , LIN Hua-juan'?, QIN Xiao-ming”, ZHANG Chao-hua'** , HOU Qing-e'
(1. College of Food Science and Technology ,Guangdong Ocean University , Zhanjiang 524025, China;
2. Key Laboratory of Aquatic Product Advanced Processing of Guangdong Higher Education Institutes ,Zhanjiang 524088, China)

Abstract: In this investigation, beverages were prepared in two pH conditions ( pH 4.9 and pH 6. 7) and
stored in three temperature conditions (4,20 and 37 C), and the mechanism of color formation was
preliminarily discussed, by determination of browning index, pH value, free amino acids, total sugar and
reducing sugar content,in the step of sterilization and during storage. The results showed the browning index
in pH 6.7 groups was higher than that of pH 4. 9 groups not only during the sterilization but during the
storage ,in which temperature promoted the browning action as a whole. Composition analysis showed that
both groups of beverage were similar in change of compositions, but the pH 6. 7 group was more violent than
that of pH 4.9 group. The kinds of amino acids and their concentrations became fluctuant during storage,in
which, some amino acids such as aspartic acid increased remarkably, while some amino acids such as
threonine , serine , cystein , tyrosine and arginine decreased evidently. On the other hand,the concentrations of
total sugar and reducing sugar were decreased obviously during storage. These results imply amino acids such
as threonine, serine, cystein, tyrosine, arginine, and reducing sugar involved the browning reaction whose
distribution to be a Maillard reaction, and consequently causing the beverage color down during processing
and storage ,where both pH value and storage temperature were the major influencing conditions.

Key words: oyster protein beverage; Maillard reaction; color; browning index
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