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Study on Quality Improver for Frozen Stored Instant Mashed Potatoes
ZHANG Ting-yu, XU Hua—yu, WANG Xuan, PAN Jun-ming, ZHANG Gen-sheng"

(College of Food Engineering, Harbin University of Commerce, Heilongjiang 150076, Harbin, China)
Abstract: In order to keep good quality (colour and taste) of mashed potato during frozen storage, sensory
evaluation, enzymatic browning degree and gelatinisation degree were chosen as indicators in this study. Based on
single factor experiment, in order to slow down natural enzymatic browning, the optimum addition of citric acid
was 0.2 % , ascorbic acid was 0.2 %. Besides, gelatinisation indicates the degree of starch retrogradation. The
optimum amount of adding glyceral monostearate was 0.2 %, sodium carboxymethyl cellulose was 0.2 % and guar
gum was 0.3 %. Experiment results showed that the addition of these antioxidants and gelatinisation inhibitors
could clearly reduce the natural enzymatic browning and gelatinisation of mashed potato during frozen storage.
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Table 1 Mashed sensory evaluation of mashed potatoes
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Fig.1 Effect of citric acid content on sensory quality of mashed
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Table 2 Effect of citric acid addition on antioxidant effect of mashed potatoes during frozen storage

1] /d 0 10 20 30 40 50 60 70 80 90 H%@MK

/%
L'{i  68.27+0.143 66.54+0.312 65.3+0.110 63.24x0.091 61.78+0.192 59.97+0.096 57.61+0.222 55.11x0.181 54.35x0.216 52.18+0.143 0
68.66:0.139 67.0320.207 65.73+0.107 64.05+0.128 62.49+0.214 61.41£0.116 59.27+0.307 57.64+0.119 55.65+0.110 53.75£0.319  0.05
70.0120.278 68.28+0.245 66.77+0.091 65.62+0.233 64.1420.258 62.630.0544 61.16+0.349 59.58+0.314 57.64+0.158 56.11:0.279 0.1
70.4120.329 68.62+0.263 66.77+0.180 65.50.128 64.75+0.196 62.73+0.131 60.84+0.099 59.8+0.230 58.13+0.237 56.26+0.336  0.15
a M —3.98+0.008 -3.91£0.036 -3.84+0.029 —3.72+0.056 —3.61+0.037 —3.48+0.037 -3.38+0.049 —3.09+0.054 —2.75£0.075 —2.46x0.096 0
-4.27+0.037 -4.18+0.034 —4.01x0.036 —-3.9320.029 -3.81+0.036 —3.67+0.039 —3.57+0.033 —3.3620.045 -3.16£0.050 -2.94+0.008  0.05
~4.54+0.021 —4.42+0.038 —4.25:0.029 —4.1120.033 -4.00£0.034 -3.91+0.040 —3.86+0.029 —3.62+0.034 -3.5+0.043 -3.43:0.014 0.1
~4.60+0.034 —4.46+0.041 —4.32+0.037 -4.20£0.050 —4.09£0.039 -3.96:0.041 —3.87+0.049 —3.67+0.037 -3.50£0.060 -3.48+0.045  0.15
b H  7.55%0.144  9.4420.019 10.39£0.066 12.25+0.081 13.08+0.104 13.37+0.073 15.7+0.086 17.9+0.062 18.79+0.120 19.160.099 0
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W% 0.57+0.022  0.61£0.029 0.66x0.012 0.72+0.009 0.76+0.031 0.84+0.017 0.870.016 0.940.012 1.04+0.021 1.24+0.012 0
0.4620.026  0.50£0.017 0.57+0.012  0.63+0.005 0.69+0.005 0.74+0.008 0.81x0.012 0.86+0.008 0.89£0.012 0.95:0.009  0.05
0.30£0.005 0.35:0.019 0.42+0.012 0.47+0.021 0.60£0.017 0.65+0.012 0.68+0.012 0.78+0.008 0.82+0.012 0.87+0.008 0.1
0.27+0.028 0.29+0.016 0.33x0.012  0.38+0.009 0.53x0.012 0.63z0.017 0.66+0.012 0.71x0.012 0.78£0.012 0.860.014  0.15
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Table 3 Effect of sodium ascorbate on antioxidant activity of mashed potatoes during frozen storage

N V-Na %%

s i) /d 0 10 20 30 40 50 60 70 80 90 }}ﬂi /Of
L'{i  66.42+0.489 65.60+0.039 63.52+0.242 61.56+0.298 60.12+0.090 58.47+0.314 57.72+0.316 55.74+0.215 55.58+0.335 52.53+0.283 0
68.54+0.200 67.37+0.160 65.76+0.211 65.36+0.224 64.19+0.135 62.63+0.372 62.64+0.212 61.53+0.331 60.97+0.214 58.82+0.250  0.05
70.39£0.166 69.68+0.151 69.06+0.232 67.49+0.148 65.71+0.108 64.51+0.274 63.45+0.128 62.67+0.186 61.70+0.176 61.02+0.321 0.1
70.47£0.045 69.63+0.257 69.05+0.216 67.61+0.287 66.24+0.108 64.82+0.529 64.62+0.316 63.52+0.171 62.43+0.201 61.46+£0.298  0.15
a'fi  -3.93:0.034 -3.82+0.029 -3.64+0.025 -3.53x0.039 -3.43+0.033 -3.29+0.029 -3.03+0.049 -2.95+0.021 -2.75+0.048 -2.52+0.040 0
-4.27+0.045 -4.18+0.053 -3.96+0.034 -3.82+0.057 -3.77+0.033 -3.61+0.037 -3.55+0.033 -3.38+0.053 -3.15+0.026 -2.96+0.034  0.05
—-4.52+0.037 —4.45+0.039 —4.38+0.029 -4.27+0.045 -4.2+0.022 -4.09+0.033 -3.92+0.057 -3.78+0.057 -3.67+0.045 -3.56+0.022 0.1
-4.66+0.036 —4.55+0.021 -4.47+0.033 -4.40+0.041 -4.33+0.036 -4.14+0.025 -3.98+0.041 -3.85+0.033 -3.73+0.045 -3.57+0.049  0.15
b A 8.39+0.998 8.91+0.103 10.36+0.140 11.8+0.102 12.87+0.031 14.34+0.207 15.58+0.232 17.41+0.226 18.72+0.253 19.32+0.062 0
7.54+0.249 8.50+0.282  9.3+x0.200 10.57+0.204 11.80+0.143 12.67+0.142 14.60+0.241 15.45+0.239 16.68+0.288 17.503+0.184  0.05
6.63+0.261 7.61+0.191 8.24+0.201 9.50+0.186 10.69+0.140 11.60+0.270 13.74+0.120 14.62+0.158 15.44+0.198 16.38+0.246 0.1
5.47+0.216  6.46+0.213  7.65+0.195 9.41+0.198 10.53+0.187 11.57+0.179 12.55+0.054 14.67+0.177 15.57+0.143 16.35+0.194  0.15
7R /% 0.58+0.008 0.637+0.009 0.68+0.008 0.74+0.009 0.80+0.009 0.85+0.012 0.92+0.008 1.00+0.024 1.13+0.012 1.21+0.012 0
0.45+0.008 0.46+0.017 0.52+0.014 0.59+0.008 0.66+0.008 0.72+0.008 0.76+0.012 0.91+0.016 0.98+0.009 1.06+0.008  0.05
0.33+0.012  0.37£0.012 0.39+0.012 0.45+0.012 0.52+0.008 0.56+0.017 0.69+£0.012 0.77+0.016 0.87+0.012 0.93+0.008 0.1
0.27+0.012  0.34x0.008 0.38+0.008 0.44+0.017 0.50+0.008 0.55+0.012 0.68+0.008 0.74+0.008 0.85+0.009 0.91+0.012  0.15
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Fig.3 Effect of glycerol monostearate dosage on sensory quality of

mashed potatoes during frozen storage
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Fig.4 Effect of glycerol monostearate on anti aging effect of

mashed potatoes during frozen storage
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Fig.5 Effect of sodium carboxymethyl cellulose on sensory quality

of mashed potatoes during frozen storage
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Fig.6 Effect of sodium carboxymethyl cellulose on the anti aging

effect of mashed potatoes during frozen storage
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Fig.7 Effect of guar gum on sensory quality of mashed potatoes

during frozen storage
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Fig.8 Effect of guar gum on anti aging effect of mashed potatoes

during frozen storage
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Table 4 Test of modifier effect in finished products
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