5124 5 16 ] B 2 4 T iR o Vol. 12 No. 16
2021 48 A Journal of Food Safety and Quality Aug. , 2021

RO LB RKERL E AL E W AR
CRIFEE T K2R b2 b T 25Be, KE 030024)

W OE: BR MADR SRR SATERBEIRER S, & DRrER N ER, —REEmR e
BEEAL IR, B DL S o R ARAEAE B RR AL R A HE AL, AL G R A R WA R T SR FH SR DR 2% A 1 17 38
BB HRFATIEIR 5 = R BERR BT 5 b . 27 I B RS B )6 7 0 Sk s i, 3 5 o L 2L Y15 4 A
%ﬂ%ﬁ%iﬂ!ﬂ%ﬁﬁ%%m ZR ERS=BHRMNER LY 1:3.8, SONIREE 29 °C, KVEtE] 19.5 h i, ¥
Py sl ik 50.57%. £LLAMEIGA R o W A PP IR B RR G 1 2L AMRRAE NS, DRI A AT R PR IR IR . AT
ﬂﬁ@ﬁﬁﬁ@ﬁtbﬁ%ﬁﬁi‘%%%, FEVRIR A AP S e, 400 AR LRSS 1T, AR, ARk
PEARARSS 740 s, AT IR RR IR 1 G U AL TR A 1

KA MG RUEIRES, MR, RN, BEEEL; DA ERERR LR ma N Ik

Preparation of phosphocitrate catalyzed by phosphorylase catalysis from
potato and optimization of conditions
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ABSTRACT: Objective To ptimize the conditions of potato phosphorylase to catalyze the preparation of
phosphocitrate. Methods  The phosphocitrate was synthesized with citric acid as raw material, sodium
tripolyphosphate as phosphorylation reagent and potato phosphorylase as catalyst. Single factor and response surface
experimental design were used to explore the influence of the mass ratio of citric acid to sodium tripolyphosphate,
reaction temperature and reaction time on the product content. The product structure was determined by Fourier
infrared spectroscopy and electrical conductivity. Results When the mass ratio of citric acid to sodium
tripolyphosphate was 1:3.8, the reaction temperature was 29 °C, and the reaction time was 19.5 h, the product content
could reach 50.57%. The infrared spectrum results showed that the product had the infrared characteristic peak of PC,
which proved that the PC was successfully prepared. PC was more easily dissociated than citric acid and had good
conductivity in solution. Conclusion This method is simple, low-cost, and the product content is high under the
optimized conditions, which provides a new method for the synthesis of phosphocitrate.
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Table 2 Experimental designs and results of
Box-Beknhen design

5 X4/°C Xo/h Xs T R Y%
1 1 0 1 36.0317
2 0 -1 -1 30.8153
3 1 1 0 42.6068
4 0 -1 1 29.5699
5 -1 0 -1 24.8918
6 0 1 1 32.5409
7 -1 1 0 38.4037
8 1 0 -1 40.0554
9 0 0 0 50.2322
10 0 0 0 49.3401
11 0 1 -1 37.8285
12 1 -1 0 43.4565
13 0 0 0 54.2058
14 -1 1 28.7335
15 -1 -1 0 23.8417

F3 HEAFEREARKERE

Table 3 Partial regression coefficients test of regression

equation
EARE HEE  REOE t F P
e 9 - - 3229 0.001
HHL - 1.9428 43.94 - 0.000
X4 1 0.2193 8.10 6556  0.000
X, 1 0.1123 415 17.19  0.009
Xs 1 0.0318 -1.17 1.38  0.293
X2 1 —0.2737 -6.87  47.16  0.001
X,? 1 —0.2638 —6.62  43.82  0.001
Xs2 1 —0.4400  -11.04 121.88  0.000
X1X, 1 —0.1460 -3.81 14.54  0.012
XiXs 1 -0.0745 -1.95 379 0.109
XoXs 1 —0.0383 -1.00 1.00  0.363
R? 98.31%
R, 95.26%
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Fig.l1 Response surface diagrams of the interaction effects of two factors on product content
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Fig.3 Conductivities of citric acid and product (n=3)
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