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Determination of microplastics in fish by gas chromatography/mass spectrometry and infrared spectroscopy. YANG Ying'?,
WU Yu-xuan™, PAN Wei?, ZHANG Zi-ye®, AN Li-hui®, GAO Jun-min'" (1.Key Laboratory of the Three Gorges Reservoir Region’s
Eco—Environment, Ministry of Education, Chongqing University, Chongqing 400045, China; 2.State Key Laboratory of
Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
3.College of Life Sciences, Hebei University, Baoding 071002, China). China Environmental Science, 2025,45(7): 4012~4020
Abstract: To address the limitations of conventional spectroscopic techniques in microplastic detection and comprehensively assess
microplastic occurrence in wild marine fish, this study developed a pyrolysis-thermal desorption-gas chromatography/mass
spectrometry (Py-TD-GC/MS) method. This approach demonstrated excellent recovery rates (>90%) for microplastic extraction and
quantification. On this basis, this method was used to quantify the mass concentrations of PP, PE, PS and PVC (0.22~500pum) in the
gastrointestinal tract of wild barracuda and bass in Bohai Bay. Results revealed that the concentration of small and medium-sized
microplastics (0.22~20um) in the gastrointestinal tract of barracuda ((64.71 + 80.47) ug/g) was significantly lower than that of bass
((371.30 £ 401.53)ug/g) (P<0.05), while the concentration of large-sized microplastics (20~500um) ((150.33+116.58) pg/g) was
slightly higher than that in bass ((107£96.49) ng/g) (P>0.05). Additionally, the concentrations of PE and PVC were significantly
higher than those of PS and PP. Subsequently, the laser infrared imaging system (LDIR) was used to quantify the abundance of
microplastics (20~500um) in the gastrointestinal tract of wild barracuda and bass in the Bohai Bay. It was found that the detected
microplastics were mainly 20~50um in size, primarily fragment-shaped, and mainly composed of 11polymers such as PE and PVC.
The average abundance of PP, PE, PS and PVC in the gastrointestinal tract of barracuda ((38.21£19.95) items/g) was slightly higher
than that of bass ((34.75+£26.33) items /g) (P>0.05). The mass concentration distribution of microplastics in the four materials was
generally consistent with the particle abundance distribution. The polymer hazard index was used to evaluate the potential ecological
hazards of microplastics in the gastrointestinal tract of bass and barracuda, and it was found that the presence of PVC microplastics
led to a higher potential hazard index. Py-TD-GC/MS can detect microplastics with smaller particle sizes in organisms, and the
combination of Py-TD-GC/MS and infrared spectroscopy can fully reveal the characteristics of microplastic pollution in wild fish.
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Table 1
detection limits (IDL), and method detection

Microplastics indicator compounds, instrument

limits (LOD)
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Table 2 Recovery and precision of Py-TD-GC/MS

quantification of target microplastics

REW Jidr(ng/g) [ (%) RSD(%)
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Fig.4 LDIR detection results of microplastics in the gastrointestinal tract of barracuda and sea bass
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Fig.5 Laser infrared imaging spectra of typical microplastic samples in the gastrointestinal tract of sea bass and barracuda
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Table 3 Assessment of potential hazards of targeted
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