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Research progress on detection methods and pollution status of microplastics in marine organisms

LI Juan', JI Chao’, ZHANG Qin', WANG Xingyu', WU Zhiqiang', XIE Yuxin', LI Jiaqing', ZHANG Haosen', ZANG Tongyu',
ZHENG Wenjie'"

(1.College of Life Sciences, Tianjin Normal University, Tianjin 300387, China; 2.State Key Laboratory for Conservation and Utilization of
Biological Resources in Yunnan, Yunnan Agricultural University, Kunming 650201, China)

Abstract: The problem of marine microplastics pollution has become a global research hotspot. Existing research indicates that
microplastics are ubiquitous in the marine environment, and the threat of microplastics to marine ecology is increasing. With the rise in
consumption of marine foods, people are increasingly paying attention towards the harmful effects of microplastics pollution to human
health. In this paper, the microplastics pollution in marine organisms has been summarized, and the impact of microplastics pollution on
marine organisms is systematically analyzed. This review is mainly focused on the microplastics pretreatment and identification methods of
various components. Additionally, the advantages and disadvantages of different methods are compared, and as a result, the comprehensive
utilization of multiple methods is identified as the best way to detect microplastics. Considering the current research status of marine
microplastics, the problems existing in the current research are discussed from the perspectives of scientific research and management, and
the future research directions are outlined.
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Table 1 Separation and digestion methods of microplastics in marine organisms

PRIy 15 TH R bR AR FaN=ViR/S E = DTN
Method of extraction Digestion solution Digestion condition Separation method Reference
IR BRI Rk HNO:(65%) :HC104(68%)=4:1(V/V) ‘ZiE(>12h),Z&H 10 min(100 C) bEN (RN [22]

T 1 ki HNO;(69%) SR AR, 9 30 min(100 °C) FFRENAR (1.2 g em™) [23]
PR HE 10 min, EL25 18
-+ A ik HNO;(69%) : H:02(35%)=4:1; 50 Chm# Nal (2.8 g-mL )BT, [24]
HC104(35%) : H,0.(35%)=4: 1 TH B ik
AALTH ik 30% H.0, 65 °C.80 r*min ¥ % 24 h, NaClABHERE , 14 B g [25]
R R E 24~48 h (T FREF HEad B )

AL TR 30% H,0, 60 CH# 72 h IR ET YL DR A 1L IR [26]
ST SRR+ RS e 1 35% H,0,+4% KOH 60 CiHfi#72 h Nal 75 (1.6~1.8 g-em™)Hif L, 1498 [27-28]
AR T TR A 30% H,0,+10% KOH 60 CHUFHTH % 24 h RS LT b uE AR A 1L [29]

BT A 12 10% KOH 40 CHN#4 48 h PR Yo A s 1 R [26,30]
BT A 12 KOH(5%) FEIFFT 48 h NERESU R/ AQEY AU/ E ) [31]
BT f 12 NaOH 60 CH i, KIFIZIE 12 h B2 3 U8 (RS AT 4 ) [32]
R it 1 g Js 2 1 RV o il IR 48 h Bl g (e el g As) [31]
TS MR 1 EEMK 50 CHFH , 150 r*min™ E g O el ik ) [33]
i4E 20 min, 65% 57 75 20 min
F2 WEEBEREMERSE
Table 2 Chemical digestion method and its advantages and disadvantages
kL B SR A A E= BTN
Pretreatment method Experimental material Advantage Disadvantage Reference
FEIBK I Uk i P AL A BE BB BEPE , 45 SR A o1 [34-35]
FENB/K I e+ 41k 3R] (H0,) T % NES AbFRE R AL ST OB R B IR AR S 0 SREENCSE ) [36-38]
FENRK I DE+TRIA T 25 WO RS AR 58 2017 — LT (A 5 45 ) ARl Ak, i L [39-41]
(KOH NaOH ) /% TR RIS R (597% ) RBRET AR it
FRAB/K I DR+ IRV (HNOs | RN 5 A 980 A I B ) X SRR R BRI 3 8, (i ) SE R PR 22 401 [42-44]
HCI0.) JH i FEIZ B
FAMKHAECEARK) T WK REEIE R E X ROER R ks By 5T A E AT AL RS R [36,45-46]
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Table 3 Identification methods of microplastics in samples

Tl IRk E YIRS ARSI R R 2 R E= P
Sample Separation method Identification method Type of microplastics recognized Reference
13 AR s AL+ A e 2L A1 R M (PE) RN (PP) | [69]

X HE IR L B (PET)

WEEAY) (G AN . AR AR+ 8 i HL AR 2T AN RHM(PP) RO NBEI (PA) R —HR L B [70]
S AEH AT L) (S ALr a4 5 5t P e Jik (PET) R 245 (PVC) FIZRIE 2045 (PS)
FIZK i 43 +2: € i B AR LT A R (PE) RN (PP) KR (PL) RIS L0 [71]
(PTFE) R LR R (PMMA) FIZR O N BRI (PA)
VLAY b2 T+ U i HL AR 2T AN A 22 (RY) R M (PE) AR XK — H iR [72]
Z ZFERiR (PET)
YU KRR A2 TR g+ g H 0+ B AR 2T A MG+ RN (PP) (R I (PE) RO NBEE (PA) | [73]
P i RN (PS) RBRIEARTH (PC) R &R (PUR)
BX I T H R R (PET) IR A LK (PVC)
+ 5T i 3+ U gk BRI (PS) RIS IR 2, —BHE (PET) | [74]
R ) (PE) R M (PVC) AR MM (PP)
M4 e A 2R i+ g il RO (PE) RO NELRE(PA) RARIRER (PC) | [75]
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RA LA (PS) FNE 2R (PUR)
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AL RXHE PR Z R (PET)
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(PA) B LN (PVC)FEXIZE — H iR 2 —BlE (PET)

B: 4k, B0, >2 mm

Linear, black ,>2 mm
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Fibrous,red, 500 pwm

C:URLIR , B, 50 wm
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Figure 1 Microscopic image of different forms of microplastics in marine organisms
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Figure 2 Species distribution of some marine organisms

microplastics researched in the world in the past 5 years
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