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Study on technology of removing Cd* in squid sauce

WANG Cheng', JIAO Jiao',ZHAO Yan—fang’, WANG Ao-yun',LI Yin-ping', WANG Peng""

(1.College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China;
2.The National Center for Quality Supervision and Test of Aquatic Products, Qingdao 266071, China)

Abstract: The carbonate hydroxyapatite (CHAP) was used to remove cadmium in squid sauce and removal rate
was the measure indicator. Effects of the CHAP usage,pH,and temperature on the removal rate were studied.
Optimum levels of variables were further determined by using central composite design(CCD). According to
responses from the experimental designs, effects of each variable were calculated and the interactions between
them were determined. The highest removal rate was obtained in the condition of material to liquid ratio 1:0.5
(w/v),CHAP 32.5¢g/L,pH5.4,and temperature 50.0°C. The removal rate was enhanced to 93.1% after the
optimization procedure. After cadmium removal,the content of cadmium in squid sauce reached the standard

of food safety requirements.
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Table 1 Factors and levels of response surface experiments
S
ES
= -1.68 -1 0 1 1.68
A pH 3.32 4 5 6 6.68
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Fig.1 Effect of CHAP content on Cd*" removal rate
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Fig.2 Effect of pH value on Cd* removal rate
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Fig.3  Effect of temperature on Cd* removal rate
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Table 2 Experimental design and response value

SEgG S A B Y EEB'%ZA:%)
ESME T

1 -1 -1 -1 30.1 25.9
2 -1 1 -1 66.0 59.6
3 1 -1 -1 60.3 56.1
4 1 1 -1 80.1 81.2
5 -1 -1 1 36.2 33.6
6 -1 1 1 52.3 51.8
7 1 -1 1 70.1 73.3
8 1 1 1 82.1 86.1
9 0 -1.68 0 21.2 24.1
10 0 1.68 0 70.2 69.5
11 -1.68 0 0 16.1 19.2
12 1.68 0 0 86.1 82.9
13 0 0 -1.68 61.2 65.1
14 0 0 1.68 83.1 80.6
15 0 0 0 76.2 79.1
16 0 0 0 71.1 81.2
17 0 0 0 78.2 79.1
18 0 0 0 79.1 78.6
19 0 0 0 75.1 78.3
20 0 0 0 76.2 79.6
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Table 3 Analysis of standard deviation
T7 75 KU Nl EREE)ics ¥o7 Fif pfH LTE S
T 1.08 9 0.12 8.09 0.00015 s
A 0.25 1 0.25 16.69 0.0022 s
B 0.48 1 0.48 32.41 0.0002 s
C 0.030 1 0.030 2.05 0.01827 *
AB 4.748E-003 1 4.748E-003 0.32 0.05833
AC 8.705E-003 1 8.705E-003 0.59 0.04605 *
BC 5.330E-003 1 5.330E-003 0.36 0.04615 #
A2 0.19 1 0.19 12.54 0.0054 s
B2 0.14 1 0.14 9.80 0.00107 s
o 6.667E-003 1 6.667E-003 0.45 0.03170 #
k2= 0.15 10 0.015
AL 0.15 0.030
aliiR s 0.000 0.000
SR 1.22 19
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Fig.4 Response surface graphs of reaction factors on

Cd* removal rate
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Table 4 Indicators of cadmium in squid sauce

i H E4 R Cd* & (mg/ke)
A B i 4.66
3= 0.32
CACHrHE 1.0
NY5073-2006 1.0 Gk A2
GB2762-2012 2.0 G2

3 it
PR IR 2292 g0 el b, e N T VA R 4 R Cd
Wik 1 ERAT AL, 3L T CHAPHI A & L pHFNIGEL &
o} G R CA> B 3 11— 70 IR [FI)A Ty FR AR 258
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TR o 5% A FLDR] 35 S 36 RN ) . TED P Ak ASE TR A o e
i B Cd> 1 I 2250k - CHAP ] #:32.5¢/L pH5.4 Fl1
W 50.0°C, B4 JE CA> ik %525 93.19% , 55 A% 70 Tt il
(B BT . 1% T S AT i fa ffpfy T oh 4 s cd>
PR BT B B 2 A bR, TR I 3 5 2275 G AIG
FEHE = BRI IS Ay R (2 sk, B T 1 (R &

A FH AT
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Fig.3 The rate of the non—enzymatic browning under different
temperature storage of the papaya candied fruit
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