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Effect of curing technology on the partition coefficients of
BADGE in food cans coating

REN Xiao-ling MEI Xiao-hu HU Ying-ping YE Min-li XIANG Hong"

( College of Food Science South China Agricultural University Guangzhou 510642 China)

Abstract: On the basis of one—factor tests and the Box—Behnken center—united experimental design principle the method of
response surface analysis with 3 factors and 3 levels was adopted. A second order quadratic equation for optimizing the curing
technology parameters in the food cans process was built. Response surface and contour were graphed with the partition
coefficients of BADGE as the response value.Based on the analysis of the response surface plots and their corresponding contour
plots the effects of curing temperature coating thickness and curing time were explored. Results showed that the curing
temperature coating thickness and curing time had significant influence on the partition coefficient of BADGE.The optimal
parameters were curing temperature 200 °C. coating thickness 12 g/m’ curing time 12 min and partition coefficient value of
BADGE was maximum its value was 2313.04.In addition the validation test results and theory value were very close under this
condition. Therefore the optimal curing technology parameters were accurate and reliable by the response surface.
Key words: BADGE; partition coefficients; curing technology; response surface methodology; food cans coating
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1
1.1
( )
; N ( =99.9%)
Fisher ; ( =99.0%)
; A ( =99.9%) USA
Sigma— Aldrich; ( =99.7%)
LC-20A 7 Cg
(4.6 mm x250 mm 5 pm)
; HH-6
; micropipette VITLAB ;
Millipore Academic Millipore
; CP ; KH-
4FAS
1.2
1.2.1 25 mg
BADGE 25 mL
1 mg/mL 4 °C
: 100
10 pg/mL o
0.01.0.1.0.5.1.0.2.0 pg/mL
BADGE o
1.2.4
1.2.2 5 e¢m
x1 cm 5
30 s 3
10 mL 95% "
80 C 2 h
0.22 pm
1.2.3
(5 ecm x1 c¢m)
200 mL
80 C 24 h
10 mL
0.22 pm
1.2.4 : Waters X Terra C
(250 mm x4.6 mm 5 pm) ; 130 C;
( ) : 227 nm

240

313 nm; R ( 45:55);
1.0 mL/min; 110 L.
1.2.5
1.2.5.1 BADGE
520
11 g/m’. 12 min.
170.180.190.200.210 °C
(5 cmx1 cm)
10 mL 95%
80 C 24 h
0.22 pm
o 3
1.2.5.2 BADGE
200 C . 12 min.
6.8.10.12.14 g/m’
(5 em x1 cm) 3
1.2.5.1, 3 o
1.2.5.3 BADGE
200 °C < 10 g/m’+
8.10.12.14.16 min
(5 cm x1 cm) 3
1.2.5.1. 3 o
1.2.6
Box—Beknhen &
2
1.
1
Table 1  The response surface level of factors
A B C
(€) (g/m’) (\min)
210 12 14
0 200 10 12
-1 190 8 10
1.3
(K)
( BADGE) ( )
K=& -¢
C
C (ng/g) =
(pg/mL) x (mL) / (g
(g = (g/m’) x (m’);C
(ng/g) = (pg/mL) /
(g/mL) . 95%
0.8 g/mlL.
1.4
SPSS



1.2.1
1.2.4

1Y =8886174.97X-46164.73

R’ =99.99%; 0.001 mg/L.
1 BADGE
Fig.1 Chromatogram of BADGE
2.2
2.2.1 BADGE
BADGE
2 °
2 BADGE
Fig.2 The effect of curing temperature
on the partition coefficient value of BADGE
2
BADGE - BADGE
200 C BADGE 2009
o BADGE
2.2.2 BADGE
BADGE
3 o
3
BADGE

3 BADGE
Fig.3 The effect of coating thickness
on the partition coefficient value of BADGE

8 g/m’
10 g/m’ o
223 BADGE
BADGE
4 °
4 BADGE

Fig4 The effect of curing time
on the partition coefficient value of BADGE

4
BADGE . BADGE
12 min  BADGE
BADGE
2.3
23.1 A = ( T-200) /10
( ) B = (d-11) /3 ( ). C =
(t=12) /4( ) BADGE
(Y) 1 15
1~12 13~15
2.
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BADGE : BADGE
Y = —2246.67 + 132.62A + 360.50B + 16.38C + > >

41.75AB-237.00AC + 122.75BC—-229.83A° —688.08 B BADGE
-329.83C? (p <0.0001) .
5 2.3.2

Table 2 Response surface design

arrangement and experiment results

5~ 7.
A B C Y: BADGE 2
1 -1 -1 0 887 =3
2 1 -1 0 1062
3 -1 1 0 1512
4 1 1 0 1854
5 -1 0 -1 1291
6 1 0 -1 2037
7 -1 0 1 1811
8 1 0 1 1609
9 0 -1 -1 975
10 0 1 -1 1463
11 0 -1 1 749
12 0 1 1 1728 5 BADGE
13 0 0 0 2262
14 0 0 0 2231 Fig.5 Contour line and curved surface of response of
15 0 0 0 2247 curing temperature and coating thickness
Design—Expert 8.0.6.1 to partition coefficient of BADGE
3 BADGE . > 7
3 (p< ’ ’
0.0001) 0.5225 >0.05 BADGE
BADGE
BADGE R® = 09997 R, = g >
0.9990 ’
o 3 F BADGE > '
" ) BADGE
3
Table 3  The variance analysis of response surface
F Pr>F
3.600E + 006 9 4.000E + 005 1618.70 <0.0001
A 1.407E + 005 1 1.407E + 005 569.50 <0.0001
B 1.040E + 006 1 1.040E + 006 4207.82 <0.0001
C 2145.13 1 2145.13 8.68 0.0320
AB 6972.25 1 6972.25 28.22 0.0032
AC 2.247E +005 1 2.247E +005 909.31 <0.0001
BC 60270.25 1 60270.25 243.93 <0.0001
A’ 1.950E + 005 1 1.950E + 005 789.37 <0.0001
B 1.748E + 006 1 1.748E + 006 7075.16 <0.0001
c? 4.017E +005 1 4.017E +005 1625.71 <0.0001
1235.42 5 247.08
754.75 3 251.58 1.05 0.5225
480.67 2 240.33
3.601E +006 14
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6 BADGE

Fig.6 Contour line and curved surface of response of curing

temperature and curing time to partition coefficient of BADGE

7 BADGE

Fig.7 Contour line and curved surface of response of curing

time and coating thickness to partition coefficient of BADGE

12 g/m’ ;
BADGE
200 °C .
6 )
BADGE
12 min
. BADGE
200 °C
7
BADGE
12 min
. BADGE
12 g/rn2 o
BADGE
: A =203.38 C
B=11.80 g/m’ C =11.82 min
BADGE 2316.93,
2.3.3
200 °C . 12 g/m’.
12 min 3
BADGE © 2311.21+
2314.33.2313.58 2313.04

o

~ N BADGE
(p <0.05)
> >
BADGE
200 C . 12 g/m*.
12 min BADGE
2313.04 .
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