IOP Conference Series: Earth and
Environmental Science

PAPER « OPEN ACCESS You may also like

. . - (Digital Presentation) Electrocatalytic
Seasonal variation of background formaldehyde Roduclon o Faumic Acid Kinelosand
Equilibrium Modeling for the Downstream

content in large squid from scientific research Separation of Formic Acid with Anion

Exchange Resins

researCh VeSSG| '\K/lr(]ja/r\er:fglt ZI(.)que, Keemia Abad, Pom

- The Solar Cycle Temporal Variation of the

To cite this article: Xuan Zhang et al 2020 /OP Conf. Ser.: Earth Environ. Sci. 461 012059 Solar Wind Charge Exchange X-Ray Lines
Zhijie Qu, Dimitra Koutroumpa, Joel N.

Bregman et al.

- Examination of water absorption of low
volume fly ash concrete (LVFAC) under

View the article online for updates and enhancements. water immersion conditions
Grzegorz Ludwik Golewski

c '. o ; " - DISCOVER

how sustainability

The ., Ak intersects with
Electrochemical ¢ ' |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 18.119.192.55 on 12/05/2024 at 22:48


https://doi.org/10.1088/1755-1315/461/1/012059
https://iopscience.iop.org/article/10.1149/MA2022-02602619mtgabs
https://iopscience.iop.org/article/10.1149/MA2022-02602619mtgabs
https://iopscience.iop.org/article/10.1149/MA2022-02602619mtgabs
https://iopscience.iop.org/article/10.1149/MA2022-02602619mtgabs
https://iopscience.iop.org/article/10.1149/MA2022-02602619mtgabs
https://iopscience.iop.org/article/10.3847/1538-4357/ac6349
https://iopscience.iop.org/article/10.3847/1538-4357/ac6349
https://iopscience.iop.org/article/10.1088/2053-1591/acedef
https://iopscience.iop.org/article/10.1088/2053-1591/acedef
https://iopscience.iop.org/article/10.1088/2053-1591/acedef
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstNk6v-bE8YQegCN2AiO1tymnDoccgRiNK_zDgKhKcprfKXzRkuq19vZC5G474lAQngxyMzgKg8xITM9Y8JJwFlaoP796wsfL6tAV3Z10TOuB8rRF2VE4X61JSgW4Vt1C0IQulm9UISpNQKtnz5w1Z9y87QvMPiNudBX4tQApntVyvtuidMyYLWArP1AbrlpKPEC7JlbxccqAWrtON4pvhlJrj3RLGWorXwDALO1QSTx8nIboN8l0KJIK3vweIGwjvx9aVtHcCLYyCl1fSiuNBDAgrSiCtZifLh16SU_g4woPzGgGgrEuYH_vbZ_GyRqDbWGX3dxycGNEgpqLzVrgSclvW39Q&sig=Cg0ArKJSzJgXM5rSL4Xh&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

2019 5th International Conference on Energy Equipment Science and Engineering IOP Publishing
IOP Conf. Series: Earth and Environmental Science 461 (2020) 012059  doi:10.1088/1755-1315/461/1/012059

Seasonal variation of background formaldehyde content in
large squid from scientific research research vessel

Xuan Zhang?, Cong Kong*?, Yun yu Tang'?, Chang ling Fang2, Xuan yun
Huang!?, Xiao yi Lou'?, Yuan Wang'?, Guang xin Yang"?*

East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences

Key Laboratory of Control of Quality and Safety for Aquatic Products, Ministry of
Agriculture and Rural Affars, Shanghai, 200090, China

Email: yangpai0717@163.com

Abstract The background formaldehyde (FA) in large squid is determined through high
performance liquid chromatography (HPLC). Its seasonal variation was further investigated. In
autumn and summer, background FA content in Todarodes pacificus was higher, with the mean
value up to 36.8 mg/kg in September. This study provide scientific data for the monitoring
management of FA during the circulation and sale of squid.

1. Introduction

Formaldehyde (FA) is commonly using for keeping fresh, insecticide and sterilization. Beside the
artificially added FA, background FA widely exists in various kinds of food such as meat, fruits,
vegetables and aquatic products [1-5]. Background FA shows bound states and free states. Therefore,
the determined content of FA depends on the methods applied, where different amount of bound state
FA released from the matrix. However, some researchers believe that the detection of free FA can be
enough due to its physiological toxicity [6-8]. Yeh. compared 10 kinds of squid and its processed
products, and found that free FA was about 20 mg/kg, accounting for 39% of the total FA [9]. Rehbein
found that the free FA in cod was 22.8 mg/kg, which accounts for 19.9%; Haddock was 7.6mg/kg,
accounting for 19.7% [10]. The disadvantage of determining free FA is that its recovery rate is
relatively low, because of the transform from free state to bound state. However, the recovery value is
stable and could be corrected by the recovery factor.

The detection principle of this method is that, background FA is extracted by water under room
temperature, then free FA is derivatised with 24-dinitrophenylhydrazine (DNPH) to form a
chromophore for HPLC detection. In addition, background FA in far out fishing of Todarodes
pacificus and Loligo beka is investigated. It will provide a theoretical basis for controlling the FA
content of squid in storage, which is also very important for solving the problem of excessive FA in
aquatic products, especially squid.

2. Experimental section

2.1Chemicals and Equipment

Squid: Far out fishing of Pacific frill and musket squid was bought directly from the returning ship,
and stored at -20 <€ back to the lab. The fishing time and location were conformed, and no artificial
addition FA.
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Agilent Technologies 1100 HPLC (the USA) is consisted of a pump, a UV detector, a column
chamber, which is controlled through an Agilent ChemStation software; Water was provided through
Millipore water purification system (Millipore, the USA). Acetonitrile of chromatographic grade
(Baker, the USA) was used. DNPH and other reagents were of analytical grade; FA standard solution:
10 mg/mL was obtained from Aladdin Reagent (Shanghai) Co., Ltd..

2.2Experimentation

2.2.1 Preparation of Standard Solution and Derivative Solution.
FA standard solution (200 pg/mL): 2 mL of FA standard solution was diluted to 100 mL with water
and stored at 4 €, which is used for at least six months.

The derivative solution: 500 mg of DNPH was dissolved in 1 L acetonitrile as derivative reagent;
and then 5.28 g sodium acetate was mixed with 2 mL glacial acetic acid and further diluted to 1 L with
water as buffer solution; Finally, 10 mL of each solution was mixed as derivative solution.

2.2.2 Sample Derivatization and Extraction.

For the determination of FA, homogenized sample (10+0.01) g and 20.0 mL water in 50 mL
centrifuge tube were mixed and vortexed. And then, sample was treat with ultrasonic for 5min and
centrifugation at 10000r/min for 10min. 2ml of the extract was filtered through 0.22 pm agueous
phase film, and 1ml filtrate was completely mixed with 2.5ml acetonitrile and 0.4ml derivative reagent.
The reaction was carried out after stirring for 30s. Then 0.4ml phosphoric acid buffer (pH6.8) and
0.7ml sodium hydroxide solution (1N) were added, and reacted for 2min. The mixture was filtered
through a 0.45 pm HV filter before detection with HPLC. For each sample, five replicates were
analyzed.

2.2.3 Data Processing.
The data were statistically analyzed by Microsoft Excel and the anova was analyzed by SPSS.

3. Results and discussion

3.1Seasonal variation of background FA content in fresh squid

Every month, at least 16 Todarodes pacificus were taken from scientific research vessel. Since the
fishing time was closed from May to July every year in China coast, samples of these three months
were obtained from ocean-going ships, and it usually took about 35 days from capture to detection.
Therefore, the background FA in May, June and July was after 35 days of refrigeration. Seasonal
change of background FA content in Todarodes pacificus was shown in Table 1, background FA
content was of the range 1.51- 36.8 mg/kg in the whole year, with a mean of 17.0 mg/kg. The FA
content from the April to October (13.8-36.8 mg/kg) was significantly higher than that in other months.
FA content in the September (36.8 mg/kg) was the highest. On spring and winter, the average content
of FA (1.51- 5.84 mg/kg) was lower. In the November, FA content (1.51 mg/kg) was the lowest,
where 3 out 16 fresh squid samples were detected negative. In the December, the FA content of 13
samples was near the LOD, only 2 squid samples were higher than the LOQ. In conclusion, in the
months of hot weather, background FA content in Todarodes pacificus was higher, while in the cooler
months, background FA content was lower (Figure 1).

Table 1. Seasonal change table of background FA content in Todarodes pacificus.

Month Rang of FA conten (mg/kg) Mean Zstandard deviation (mg/kg)
1 2.98-6.01 3.6540.904
2 2.88-6.21 4.33+1.06
3 3.19-9.50 5.8441.61
4 5.09-33.1 13.847.07
5 3.76-47.2 19.5#12.1
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6 10.9-41.3 23.947.87
7 14.9-47.6 33.8+10.9
8 12.2-47.4 32.7#10.9
9 18.4-46.7 36.849.74
10 12.6-47.0 25.2+10.7
11 Non detection-2.80 1.5140.60
12 1.50-13.8 2.53+2.98
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Figure 1. Seasonal change figure of background FA content in Todarodes pacificus.

4. Conclusions

This paper studies the seasonal change of background FA in squid by HPLC, and squids were bought
from the outgoing ship in order to obtain samples without artificial addition of FA. Results showed
that in autumn and summer, background FA content in Todarodes pacificus was higher, with the mean
up to 36.8 mg/kg, while in spring and winter, it was lower. This study would provide scientific data for
the monitoring of FA content in the process of circulation and sale of squid.
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