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Effects of different pretreatments on detecting free formaldehydein
Penaeus vannamei
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ABSTRACT: Objective To determine the content of 4 different preliminary treatments of extracting free
formaldehyde in Penaeus vannameis by acetylacetone spectrophotometry, and provide reference for
formaldehyde extracting and detecting in fishery products. Methods Trichloroacetic acid and perchloric acid
combined with ultrasonic and soaking statically to extract free formaldehyde were compared respectively. And
then, the single factor experiment and orthogonal experiment were carried out to improve the extracting effect.
Results It showed that perchloric acid combined with ultrasound treatment reveal the highest content of free
formaldehyde, which was 1.68 mg/kg, and the recovery rate was 79.53%. By analysis of variance, perchloric
acid concentration had the biggest and significantly (P<0.01) influence on free formaldehyde extracting effect,
and the influence of ultrasonic time was bigger than ultrasonic temperature. As a result, the most effective

method for extracting free formaldehyde in Penaeus vannamei had been found out: 4% perchloric acid as
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extractant, and ultrasound treatment for 35 minutes at 30 ‘C. Conclusion The reasearch can be used as

appropriate pretreatment method for extracting free formaldehyde in Penaeus vannamei.

KEY WORDS: Penaeus vannamei; free formaldehyde; ultasonic; preliminary treatment

H
o
jillls

(1]

>

(acceptable daily

intake, ADI) 0.2 mgkg( )?,
3 Bl
(10%) (6%) ,
(1%~40%)
[4] 5
, [5]
, [6]
4°C ,
o, 4
[8]
10% 25 min
, [9]’
10% 6%
4
2 MRERZE
2.1 e
2.1.1 &R A
10% (TCA) , 6%

(37%-40%) s ) >

, NaOH,

212 &
OKHB-1099B ,
; KQ5200E
; XMTD-6000
; 721

2.2
2.2.1

R
Honar b 2
mL R
15¢g ( S5¢g ) 50mL
1: 10 mL10%
20 min, s
2: 10 mL6%
20 min, ,
3: 10 mL10%
,4C 24 h, ,
4: 10 mL6%
,4 T 24 h, ,
222 WEATE G X LH
SC/T 3025-2006

B A I T

5 mL 25 mL
mol/LNaOH pH 55 7,
1 mL R 5

2.23

min, R

413 nm 1 cm

formaldehyde, F-FA) , 3

224 REERE
4 ,

100 g,

200

>

[10]

, 0.5
10 mL,
10

(free



3986

225 EZURE

3 WMEHER
3.1 HEfgFREpZLE

1
1.20
¥=0.2155X-0.0035
100 =0.9999
T 0.80
=
2
T 060}
e
<
0.40
0.20
0.00 : : : : : ;
0.00 1.00 2.00 3.00 4.00 5.00 6.00
P VR 5 ng/mL
1
Fig. 1 Standard curve of formaldehyde by spectrophotometry
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Tablel Formaldehyde content and precision detected under different pre-treatment methods

(mg/kg)
The concentration of formaldehyde (mg/kg)

Extracting methods

Average value (mg/kg) Relative standard deviation

TCA+

. . . 0.80 0.76 0.84 0.64
TCA combined with ultrasonic
+
perchloric acid combined with .80 176 147  1.60
ultrasonic
+
.TC.A . 0.69 0.69 0.69 0.69
Dipping in TCA
+
1.07 1.11 0.99 0.91

Dipping in perchloric acid

0.76  0.64 0.74c 11.21%
1.56 1.88 1.68a 9.45%
0.81 0.77 0.72¢ 7.35%
1.03 0.91 1.00b 8.23%
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Table2 Referencerange of the coefficient of variation in laboratory
(CV&RSD)/%
The content of the measured component Coefficient of variation in the laboratory
100 pg/kg 15
1 mg/kg 11
10 mg/kg 7.5
100 mg/kg 5.3
®3 HERRBEWERRESER
Table3 Recovery experiment result of free formaldehyde
/k /k
Background c(orztgentg Z)f Added f 1d }fn‘(lig/kg) Ik The detected forlflr;%lehg}?de R (0/:;/) A (%)0/
formaldehyde(mg/kg) ed formaldehyde(mg/kg) content(mg/kg) ecovery(%) verage recovery(%)
2.00 3.17 74.50
1.68 3.00 4.12 81.33 79.53
4.00 4.99 82.75
3 , 6% x4 BEZRARERIT
74.50% 82.75% , Table4 Single factor experiment design
79.53%, (3
Factor Level
59% 90.76%, , (%)
62.06% The concentration of perchloric 4 6 8 10 12
070, acid(%)
5 _NH2
. [14] ° i
— NH-CH,OH ; (‘C)Ultrasonic 4 10 20 30 35
temperature(‘C)
—NH; | on 515 25 35 45
Ultrasonic time(min)
Kostuch!™! pH 6.7
100 mg/kg, 4 C 24h 60% 35.1 SHRBRAR KRB B FERBRBR G0
, pH 47 87
15%  30% 1e-18]
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Table5 Orthogonal experimental design
A (%) B C) C (min)
level A The concentration of perchloric acid(%) B Ultrasonic temperature (‘C) C Ultrasonic time(min)

10

10

20

30

15

25

35

%6

R B R EUIE X LI E5 R

Table6 Theresult of orthogonal experimental for extracting free formaldehyde

Test number

A
A The concentration of

B Ultrasonic temperature

C

C Ultrasonic time

(mg/kg)

The concentration of formaldehyde

perchloric acid (mg/kg)

1 1 1 1 2.07
2 1 2 2 2.11
3 1 3 3 2.40
4 2 1 2 1.50
5 2 2 3 1.72
6 2 3 1 1.58
7 3 1 3 1.61
8 3 2 1 1.54
9 3 3 2 1.63
K, 6.58 5.18 5.19
K> 4.80 5.37 5.24
Ks 4.78 5.61 5.73

k, 2.19 1.73 1.73

ky 1.60 1.79 1.75

k; 1.59 1.87 1.91

R 0.60 0.14 0.18
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RT HESWE
Table7 Analysistable of variance
F P
Variable factors Sum of squares Degree of freedom Mean square F value p
A 0.712 0.356 186.302 0.005
B 0.031 0.015 8.099 0.110
C 0.059 0.030 15.529 0.060
0.004 0.002
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