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Effects of Alkaline Salts on Water-Holding Capacity of Frozen Surimi
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Abstract: The individual and combined effects of sodium citrate and sodium lactate on the water-holding capacity (WHC)
of frozen silver carp surimi were studied. The individual addition of sodium citrate and sodium lactate and their combination

was effective in improving the WHC of frozen surimi, especially their combined use. The results of optimization by
orthogonal array design indicated that the addition of 0.25% sodium lactate and 0.50% sodium citrate resulted in minimum
thaw loss in frozen surimi and that no significant differences in centrifugation loss and cooking loss were found compared

with the addition of 0.50% compound phosphate (P > 0.05). The combined use of sodium citrate and sodium lactate in a

given proportion may be an alternative to compound phosphate.

Key words: frozen fish surimi; sodium citrate; sodium citrate; non-phosphorous water-holding agent
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Table2  Effect of sodium lactate dosage on the quality of frozen surimi(X s, n=3)
FURAIR % RRIRIY%  BOBURRI% GBI EI%  BURIKEI%  BRREN(g  mm) E]i pH R VR
0.00 8.77+0.05° 10.50+0.12° 1.70+0.01° 3.79+0.10 3933.80+255.04°  70.83+0.05 6.87+0.02° 3.30+0.97°
0.10 4.14+0.05" 10.26+0.02 1.25+0.08" 4.00+0.10° 5442.99+421.26° 69.62+0.03° 6.96+0.01° 4.184+0.35
0.15 4.03+0.01° 10.21+0.09" 1.08+0.03° 3.79+0.09° 5507.31+£291.28°  68.854+0.02° 6.984+0.01° 4.10+0.49°
0.20 3.94+0.09° 9.78+0.12° 1.05+0.05° 3.77+0.03° 5721.52+291.42° 68.81+0.05" 7.00+0.01° 4.06+0.68"
0.25 3.80+0.04" 9.24+0.07° 0.96+0.05" 3.72+0.10° 6318.31+38588"  68.774+0.04° 7.024+0.01° 4.04+0.66°
0.30 3.64+0.06° 8.91+0.09° 1.01+0.03 3.68+0.10" 6906.24+434.44°  67.75+0.04° 7.04+0.01° 4.06+0.68"
s AEAR BRI NG B ES (P < 0.05). N,
3 EWHEREINESS AR RER(X s, n=3)
Table3  Effect of sodium citrate dosage on the quality of frozen surimi(X s, n=3)
FFRE R N 1% SRR ISR I% B R I% R % B JIK 1% BUR5RIEN(g « mm) 5P pH JRE VP
0.00 877+0.05  10.26%0.02" 1.7140.02° 3.79%0.10° 3933.80+255.04° 70.8340.05" 6.87+0.02°  3.30+0.97°
0.10 3.75+0.06° 8.36+0.08"  1.38+0.06" 3.73+£0.05° 5376.43+165.93°  69.7640.04° 7.14+0.01°  3.86+0.67"
0.20 358+0.05°  7.02+0.08  1.09+0.03° 3.64+0.08™ 5477.41+174.66°  69.7440.04° 7.16+0.00°  4.424+0.43
0.30 3284005  650+0.08"  1.02+0.04" 3.60+0.08" 5533.31+228.97°  69.80+0.06" 7.18+0.01"°  4.224+0.41°
0.40 2.87+£0.04"  6.18+0.00° 0.96+0.05%  352+0.20° 5551.31+269.23°  70.1440.01° 7.20+£0.01°  4.14+0.31°
0.50 3.01+£0.03  6.15+0.09°  0.9240.04°  3.4940.12° 4549.65+313.23°  70.22+0.06" 7.21+0.01°  4.3240.65"
x4 TBERAKFURN TR fa BE R R RS WI(X £5, n=3)
Table 4 Effect of combined addition of sodium citrate and sodium lactate on the quality of frozen surimi(x +s, n=3)
RIS LRI /%P AR IR IN 1% fRGBURERI%  BOBURERI%  EHIBIRRI% B KK Y% BB EE /(g « mm) S pH
1 1(0.20) 1(0.30) 2.54+0.03 7.79+0.08 1.80+0.08 4.00+0.06  5514.84+231.52 69.14+0.14 7.16+0.01
2 1 2(0.40) 2.25+0.07 7.54+0.05 1.724+0.08 3.66+0.07  5537.00+301.65 68.914+0.03 7.18+0.01
3 1 3(0.50) 2.20+0.06 6.64+0.05 1.54+0.07 350+0.05  5954.53+340.40 69.024+0.17 7.20+0.01
4 2(0.25) 1 2.46+0.08 7.204+0.08 1.78+0.01 4.01+0.07  5760.55+302.26 68.3040.18 7.1740.01
5 2 2.09+0.01 7.09+0.09 1.53+0.04 3.64+0.04  6031.08+467.31 68.1940.20 7.1940.01
6 3 1.334+0.06 5.89-0.09 1.42+0.07 3.44+0.08  6833.71+254.32 68.56+0.15 7.26+0.02
7 3(0.30) 1 2.24+0.05 6.98+0.07 1.40+0.05 3914011  7058.214+435.94 68.88+0.09 7.20+0.01
8 3 2 1.4440.06 6.2840.00 1.3340.05 3.20+0.07  7647.68+120.40 70.53%0.10 7.2540.02
9 3 3 2.21+0.06 6.25+0.06 1.35+0.01 3.38+0.07  8588.08+369.05 69.86+0.03 7.31+0.01
K5 KBRRKFINE It BE SRR 7 091
Table 5 ANOVA results (F value/P value) showing the effects of sodium citrate and sodium lactate dosages on the quality of frozen surimi
J5 7K BB R BOURE R A BRI 2. pH B A LR
FLERGN I 2 4.46/0.023 29.71/0.000 39.53/0.000 15.31/0.000 41.76/0.000 26.21/0.000 106.47/0.000
FrAg TR T 7.93/0.003 48.25/0.000 19.06/0.000 87.07/0.000 43.81/0.000 2.92/0.075 24.48/0.000
iR 6.20/0.001 38.98/0.000 29.30/0.000 51.19/0.0001 42.79/0.000 14.56/0.000 65.48/0.000
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Table 6 Effects of different combinations of sodium citrate and sodium lactate and compound phosphate on the quality of frozen surimi

415 TRRBURERI%  BOBURHR BN B RKE%  ERHRE/(g + mm) 1 pH
25 [0 R 8.77+0.05" 10.26+0.02° 1.70+0.01° 3.79+0.10°  3933.80+255.04° 70.8340.05° 6.87+0.02°
0.50%17 B 4 +0.25% 7L 1.33+0.06° 5.89+0.09° 1.42+0.07 3.4440.08"  6833.71+£254.32° 6856+0.15° 7.2640.01°
0.40%F7 15 R4+0.30%FLER4N  1.4440.06° 6.28+0.06" 1.35+0.01" 320+0.07  7647.68+120.40° 70.53+0.10° 7.25+0.01
0.50%%2 & Wi #h 1.47+0.03° 5.81+0.03° 1.32+0.03° 3.44+0.07°  8569.50+159.28" 70.82+0.07° 7.39+0.01°
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Fig.1  Effects of different combinations of sodium citrate and sodium lactate
and compound phosphate on the elastic modulus (G') of frozen surimi
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