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Dephosphorization of Phytic Acid in Wheat Bran by Phytase from Agrobacterium radiobacter

LI Wen, WANG Tao, YANG Ke

(School of Food Engineering, Xuzhou Institute of Technology, Xuzhou 221000, China)

Abstract : Crude phytase solution separated from Agrobacterium radiobacter fermentation broth was used to hydrolyze
wheat bran for phytic acid dephosphorization. Using one-factor-at-a-time combined with orthogonal array design method,
such process conditions as enzyme amount, substrate concentration, pH, temperature and hydrolysis time were optimized
to be 750 U/g, 40 mg/mL, 7, 45 °C, and 5 h, respectively. Under the optimized conditions, the hydrolysis rate of phytic acid
was up to 81.50%.
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Fig.1 Effect of enzyme amount on inorganic phosphorus content of
wheat bran hydrolysate supernatants
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Fig.2 Effect of substrate concentration on inorganic phosphorus
content of wheat bran hydrolysate supernatants
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Fig.3 Effect of reaction temperature on inorganic phosphorus content
of wheat bran hydrolysate supernatants
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bran hydrolysate supernatants
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Fig.5 Effect of reaction time on inorganic phosphorus content of
wheat bran hydrolysate supernatants

HiPE 5 nJ LA HY, Bl I ) f) 22 K 2k B v f A 1R
FEMETREG I /E ] P Hi R, E 6h AL R K, A
6.59mg/g. Ht, FAAERRITY 6h,

216 IEASRIG A R I St Ak F

Rl BEBEFETRBRBERGR

Table 1 Orthogonal array design experimental results and range analysis
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1 1(40) 1(500) 1(6) 1(37) 1(d) 6.02
2 1 2750)  2(7)  2(45)  2(5) 7.50
3 1 3(1000) 3(8) 3(50)  3(6) 6.10
4 1 4(1250)  4(9) 4(55)  4(7) 6.38
5 2(50) 1 2 3 4 5.94
6 2 2 1 4 3 6.44
7 2 3 4 1 2 5.96
8 2 4 3 2 1 6.61
9 3(60) 1 3 4 2 5.77
10 3 2 4 3 1 5.82
11 3 3 1 2 4 6.47
12 3 4 2 1 3 6.72
13 4(80) 1 4 2 3 5.71
14 4 2 3 1 4 6.05
15 4 3 2 4 1 6.30
16 4 4 1 3 2 5.74
ke 6.500 5860 6.168 6.188 6.188

ke 6.237 6.453  6.615 6.572 6.242

ka 6.195 6.207  6.133 5900 6.239

ks 5.950 6.363 5.968 6.223 6.210

R 0.550 0593  0.647 0.672 0.054
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Fig.6 Time course of inorganic phosphorus release
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