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Resear ch on the effect of green recovery agent containing copper
to salted bracken and the change of copper content

WEN Lian-Kui', WANG Jue-Qi

(College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China)

ABSTRACT: Objective To determine the optimum process conditions of green recovery agent for the slated
bracken and compare the content of copper before the recovery of green and after. Methods The different
concentration, different blanching time and different blanching temperature of copper acetate green recovery
agent were as factors to carry the single factor experiment and orthogonal experiment. The color change of
salted bracken’s was determined by hunter lab, the content of copper in salted bracken was determined by
flame atomic absorption spectrophotometer. Results The optimum process conditions of the recovery of
green as follow: blanching temperature 95 °C, blanching time 8 min, green recovery agent concentration 200
mg/L, and the content of copper before and after the recovery of green was 2.08 mg/kg and 4.61 mg/kg,
respectively. Conclusion Copper acetate green recovery agent has green recovery effect to salted bracken.
In the best green recovery conditions, the copper content in bracken accords accord to the forestry industry
standard limit, but the copper green recovery agent should not be used too much.

KEY WORDS: green recovery agent; bracken; copper content

*BiEE: , , E-mail: wenliankui@163.com

*Corresponding author: WEN Lian-Kui, Professor, College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118,
China. E-mail: wenliankui@163.com



816

|_\
L
][l

(Pteridium aquilinum var. Latiusculum)

> >

2 MRERZE
2.1 RIEHH

[1.2]
’ , 1 mg/mL;
3]
(4] ’
561 22 WHWHE
[6.7] 221 IR
' — — —
, —
’ — — —
[8.9] — N
222 #MEZE
[10,11]
10:1, 10 d
[12] 20% ,
(1) [12-15]
1 RBENUBS5EE
Tablel Theinstrument and equipment of test
Color Flex (
TAS-990
FW100
101

JQSJ—4000




3 , 817
bl 2 h) bl b b
4~6 h, 550 C(£50 C) 4~6 h,
, 1 mL ( s :
2) =1:4, viv) , 1000 mL ,
10 g, 250 mL , ,
(M ® (©):
+ N4
6 min 90 C, 100 3 HERSIH
150 200 250 300 pg/mL; 200 pg/mL 31 f@iENE
6 mi 80 85 90 95 . .
o i 31 $BEEEFNTLR
100 C; 200 pg/mL (1 | 2
90 C, 2 4 6 8 10min
> 345¢
341
’ 335¢F
33t
. ) * 3251
23 MEFE 321
3151
231 &FnxE 31t
30.5 - s - s - -
50 100 150 200 250 300 350
50 mL 1
Fig. 1 The brightness of the green recovery agent
’ concentration of single factor test results
, 90°,
2.5 - ‘ s ‘ s :
’ 330 100 150 200 250 300 350
-3.5
-4
% 45
-5
=55
: JL* /a* : Iy
' W (ng/ke)
232 AAAFSEMNE—KBR TRy KA 5
o1 o4 [16]
e Fig. 2 The partial red green degree of the green recovery
> agent concentration of single factor test results
324.7 nm, 15 mA, 0.7
nm, 1500 mL/min, 9 nm 1 2 , 6 min
(16l 90°C, 100~250 mg/L R
1000 mg/L )
0.1 02 03 04 0.5pg/mL, ( )
, 150 mg/L >
50g , 120 C, 150 200 250 mg/L

. 30 1.00 g

©) 34



818 6
367 i g 2 4 6 8 10 12
35+t 3
34 | -3.5

‘s —4
5 BT 3
3¢ 55
31 ¢ —6
FiF ] /min
30}
29 - - ' ' ' |
75 80 85 90 95 100 105 6

HBE (C)

3

Fig. 3 The brightness of blanching temperature single factor
test results

100 105

O
o
o
[
o
(=]
O
A

2.5
_3 L
_35 L
4|
_45 L
-5t
_55 L
6L
_65 L

a*

I (C)

4

Fig. 4 The partial red green degree of blanching temperature
single factor text results
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Fig. 5 The brightness of blanching time single factor test
results

Fig. 6 The partial red green degree of blanching time single
factor text results
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Table2 The brightness of copper acetate orthogonal
experiment results

© L*
A min(B) mg/L(C)

1 1(85) 1(4) 1(150) 34.48
2 1 2(6) 2(200) 32.08
3 1 3(8) 3(250) 29.57
4 2(90) 1 2 31.66
5 2 2 3 29.79
6 2 3 1 29.22
7 3(95) 1 3 3172
8 3 2 1 34.85
9 3 3 2 30.70
k1 96.13 97.86 98.55

9] 90.67 96.72 94.44

K3 97.27 89.49 91.08
K1 32.04 32.62 32.85
K2 30.22 32.24 31.48
K3 32.42 29.83 30.36

R 2.20 2.79 2.49
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Table4 Theresults of determination the content of copper in each experimental groups and the folded groups
2 3 4 5 6 7 8 9
(mg/kg) 60.36 40.63 38.81 57.10 45.64 123.79 4727 51.27 4148
(mg/kg) 6.71 4.51 431 6.34 5.07 13.75 5.25 5.70 4.61
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