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Preparation of A Food-grade Preservative, Calcium Propionate

GAO Xin!, YANG De-yu?, WANG Xiao-gang?, LI Feng!, MEI Xiao-bing*, FAN Zheng!
(1. School of Chemical Engineering, Northwest University, Xi'an 710069, China;
2. College of Chemistry and Material Science, Northwest University, Xi'an 710069, China)

Abstract: A new technology for producing calcium propionate from oyster shell under normal pressure and temperature was
studied. Based on the single factor tests of water/shell ratio, shell-acid ratio, reaction time and neutralization time, the optimum
production conditions were determined by response surface methodology (RSM) as follows: particle diameter of oyster shell 0.125
—0.160 mm, water/shell ratio 16.7, shell/acid ratio 1.08, reaction time under normal temperature 172 min, pH of solution after

reaction adjusted to 7—38, and neutralization time 38 min. The verification test showed that the content of calcium propionate
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reached 99.61%.

Key words: oyster shell; calcium propionate; response surface methodology
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Table 1 Variables and levels in the four-variable/three-level
response surface design
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Table 2 Arrangement and results of the four-variable/three-level
response surface central composite design

W AKFetbmim) SRR (mim) SN T (min) SRR T (min) - IR A (%)

A KT (mim) X RREL(mim) X R F(min) Xe 1A ] (i)
1 2 0.9 150 20
2 16 10 180 30
3 20 11 210 40

222 WAN AT T R Mgk R
Wi ]S T 43 AT T 5 B AR 36 4 TR R 7 28 43 B 43 ) L R

1 20 1.10 210.00 20.00 98.12
2 20 1.10 150.00 20.00 97.24
3 20 0.90 210.00 40.00 99.27
4 12 1.10 150.00 40.00 97.58
5 20 0.90 150.00 40.00 98.82
6 12 0.90 210.00 20.00 98.69
7 12 1.10 210.00 40.00 98.43
8 12 0.90 150.00 20.00 98.25
9 9.27 1.00 180.00 30.00 96.76
10 22.73 1.00 180.00 30.00 98.59
11 16 0.83 180.00 30.00 99.52
12 16 1.17 180.00 30.00 98.78
13 16 1.00 129.60 30.00 97.61
14 16 1.00 230.40 30.00 99.14
15 16 1.00 180.00 13.18 98.87
16 16 1.00 180.00 46.82 99.45
17 16 1.00 180.00 30.00 99.46
18 16 1.00 180.00 30.00 99.63
19 16 1.00 180.00 30.00 99.41
20 16 1.00 180.00 30.00 99.54
21 16 1.00 180.00 30.00 99.36

#3 AERESEMEFERFTESIRE
Table 3 Variance analysis of regression equation model with
content of calcium propionate as a function

g2 3 7Rl Al )05 F 1t Pt

PR 13.74 14 0.98 51.34 <0.0001

X1 1.67 1 1.67 87.61 <0.0001

Xz 0.27 1 0.27 14.33 0.0091

Xs 1.97 1 1.97 103.32 <0.0001

Xa 0.17 1 0.17 8.80 0.0251

XiXe 0.0092 1 0.0092 0.48 0.5147

XiXa 0.0002 1 0.0002 0.010 0.9219

XiXa 0.19 1 0.19 9.78 0.0204

XeXa 0.088 1 0.088 461 0.0753

XeXa 0.77 1 0.77 40.21 0.0007

XsXa 0.00005 1 0.00005  0.0026 0.9609

: 5.75 1 5.75 301.08 <0.0001

X2 0.15 1 0.15 7.67 0.0325

X3 2.08 1 2.08 108.81 <0.0001

X3 0.14 1 0.14 7.13 0.0370
k7 0.11 6 00.19

KPRz 0.069 2 0.034 3.01 0.1595
4R % 0.046 4 0.011

AR 13.85 20
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