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Abstract: As an emerging pollutant, microplastics have become a significant component of global
environmental pollution, thereby attracting growing attention from the scientific community and
policymakers. Microplastics, defined as plastic particles smaller than 5 mm in diameter, are widely
distributed in aquatic environments, including rivers, lakes, oceans, and even groundwater. Due
to their small size and persistent nature, microplastics can be easily ingested by aquatic organisms,
particularly shellfish, crustaceans, and fish, which are integral components of the aquatic food web.
These aquatic products serve as a crucial source of animal protein for human consumption, making
the contamination of microplastics in these organisms a direct pathway for human exposure. Once
ingested, microplastics may accumulate in human tissues and organs, potentially causing irreversible
harm to human health, including inflammatory responses, oxidative stress, and even carcinogenic
effects. Therefore, understanding the contamination, distribution, and ecological impacts of mi-

croplastics in aquatic products is of paramount importance for both environmental protection and
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public health. This paper provides a comprehensive review of the current state of microplastic
pollution in aquatic products, focusing on the primary sources, pollution pathways, distribution
patterns, and ecological consequences. Microplastics enter aquatic environments through various
routes, including the breakdown of larger plastic debris, industrial effluents, wastewater treatment
plants, and agricultural runoff. Once in the water, microplastics can be ingested by aquatic or-
ganisms, either directly or indirectly through the consumption of contaminated prey. The accu-
mulation of microplastics in aquatic organisms not only affects their growth, reproduction, and
survival but also disrupts the balance of aquatic ecosystems. Furthermore, microplastics can act
as carriers for other pollutants, such as heavy metals and persistent organic pollutants, exacerbating
their toxic effects on aquatic life and humans. In addition to analyzing the sources and ecological
impacts of microplastic pollution, this paper critically evaluates the technical progress in microplastic
extraction and identification methods. Current techniques for microplastic detection include visual
identification, spectroscopic methods (e.g., Fourier-transform infrared spectroscopy (FT-IR) and
Raman spectroscopy, and chromatographic-mass spectrometric approaches (e.g., pyrolysis-gas
chromatography-mass spectrometry (Py-GC-MS) ). Each method has its advantages and limitations.
For instance, visual identification is simple and cost-effective but lacks accuracy for small-sized
particles, while spectroscopic methods offer high specificity and sensitivity but require expensive
equipment and specialized expertise. Chromatographic-mass spectrometric techniques provide
detailed chemical composition analysis but are often time-consuming and complex. This paper
discusses the strengths and weaknesses of these methods, highlighting the need for standardized
protocols to improve the comparability and reliability of microplastic detection data. Looking ahead,
this paper prospects the future directions of microplastic identification and detection technologies
in aquatic products. Emerging techniques, such as nanomaterial-based sensors, surface-enhanced
Raman scattering (SERS), and machine learning-assisted image analysis, hold great promise for
enhancing the sensitivity, accuracy, and efficiency of microplastic detection. Moreover, the in-
tegration of multiple detection methods, such as combining spectroscopic and chromatographic
techniques, could provide a more comprehensive understanding of microplastic contamination. The
development of low-cost, portable detection devices is also essential for enabling widespread
monitoring and real-time assessment of microplastic pollution in aquatic environments. Finally, this
paper addresses the challenges and potential prevention and control measures in microplastic re-
search. Key challenges include the lack of standardized detection methods, difficulties in detecting
small microplastics or nanoplastics, and limited knowledge of their long-term ecological and health
impacts. To tackle these issues, interdisciplinary collaboration among scientists, policymakers, and
industry stakeholders is crucial. Potential prevention and control measures include reducing plastic
waste at the source, improving wastewater treatment technologies, and promoting public awareness
of plastic pollution. By summarizing existing research findings, this paper aims to provide a
theoretical foundation and technical support for the risk assessment of microplastic contamination
in aquatic products and the development of effective monitoring and management strategies. The

insights gained from this review will contribute to safeguarding aquatic ecosystems, ensuring the
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safety of aquatic products, and protecting human health from the adverse effects of microplastic

pollution.
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fifE VKT AR LRI AT T AR B R A YR
A, At 15 0 Bk 9B R SR A 3 T B % R . Cole
SRV G WY, NaOH. ¥ WY 7 i 3% B 48 35 3
90%. 4 TR 8 M v, BT A Ok T 0 R, X R e
Pk 2% 0 0 28 kL 45 48 52 M AE XN AE R B e ok
PN
23 |FhFEREE

A AK TR A k08 R R SR L e (n HL,0,)
VA YR OT R R AT T A A B G A BE A T
AR 3 DRI RE R R B A AR
LB AR R AL B B R (H R TR
T A8 1,0, % WORE e LUTH o0 4, DR e Se g vp
— PR FH e TR AT TH A

— BB fiff 5y U Ok 30% HL0, W O TE
65 CHH IR 4% 15 1 7% 4 0 D128 0 24 88 24 45 B 5 it
A7 A, 388 3k v R B 95 DR 40 A B D B R LT
S LY A I — B (DA B AR A
AHURE R B3RS T R AR AR H AR . SR, Claes-
sens %' fl Zhong %3l 18 ST LA T AN [R] 98 fig
J5 26 T DU 2 20 b 98 RL B B A B, kB PAG il
PAG6G6 1 i e 25 RH 507 76 B4R 7K T i 325 v ) [l i %
H 70%~95% A AT, Fid v 32 B 5w 3% AT RE Jin A9 7
A TR BT Y Rk . HEMEEK
TR BT A ik, 2o STk W T i T 0 R S I AR
P, 52 2 R B3 N PR R 22 A vk T B A AR
0 LIS T G A0 28 R 3 SR i A A

2.4 ERHMEE

it HI A=y Bl T A W A B AT T A 04 B 9T AE X6
B B AL AH ] . Courtene-Jones
SELCIA T Z R R K Rl OB R R AR A
it 1 S ) 1 TR B X AR )RR A R 1R T AR R
JEIEVEAN £5 25 il X 30 28 Bt A 52 e 5 25 SR B, (i
B 2 11 il AT PR AT 0k DA AR R S B BRI R
HUAS 25 B 78 o 90 R BRLfE M 5T . Catarino %657 [
BT NaOH ¥ i .35% HNO, 13 (A il % 3 B fit
2 52 B UL A2 2 e BOORL Y R S R R ] =5
Y A] S N RE T A 2R 8 A A% L HNO, &b B 2%
XoF 028 R i B — i AR B A IR . WS 2 TR DL Y
¥ kL NaOH 1 3 ff Ak BRS04 180 0 56 A 3 .
von Friesen %5 /R 1 T — Fh 3 T i iR B 5 pH 2%
IR B A T VR T IR AT A RO R AE 4 H
HAR T A A ik . MRS Cole %M B
5%, B T VL VT R AR 20 97% A LY . 51k T
B, Z T EASFEREG Y00 s B, B
il A B TC G B Pk o FLER R A S ) ARG SR R
SR be Ay 220 (i 2 g b il 1) e A 3R N pHL 2% AF)
HBLASAH X #55 o

KT b A )T A AL RO A & AR 2K
F I I B, I T G VR T A B 1R) IR oy B R DL L
5 HAD A ZE R R T e A AL AR DT EC . BR LaRTR |
Bl AR Ak R | I Ak Ah A TR A R Cn
KOH+H,0, . NaClO+CH;OH % ) ity I fit 77 = . H:
t, 10% KOH ¥ WIH il i i e )iz, iX T g 5
HCZAEUR RN, X Al 3 ) 235 ) 52 ) /N A OGS

AN Bl X TS R S R TR L 0 S 3
BT DL Ak 06 P 2 HCSE: i AU Ak 3y 9 GE 38 48
TSR B BORN 43 5 AR B AT e = K AR
R it B S5 A i v RO RE Y B o Al T 1 X R
VEREE Ry SRl RS T R e A I R N B s
FH Y 2R A A4 BT v 22 S 80K, B8 1 ml b P A —
v 52 B e, B PR T O RS g 4k
T 319 8788 A T T

3 KFEmPMERMNEERENTTE

POBRL RN R Z 8 bR O 2% R AR A T
2, S BOOR 4 E 5 o 1w I T 2 Pk BT,
Fu A HOR EE A A i R WATH
RAEMY BE % 5E 3 28, AR Ik e RUE
R LG 07 AR B S . EARE R T
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P, R - R I R 2 T RO R A 1
PR f AT 5 20 A0 ik s L 0 ik TR BE
VT 25 76 43 B 5 TG 27 B 00088 5 4 4 il B i i £
FH T 08 22 TR 25 i WL %€
31 BiE-RIERA

H 0 35 - 5T 35 40 A T AR G A Rk Y o i 5 A
FURE X 3 = B ik, DR OG0 ) S 0 0 A oh 45 3] 4F
FEA )TN BT R R TS,
A T 568 42 UG I TR R R 4 R Ny
R/ R R % T 5 N7 NS S 1 UL IS = B 1
R Y R - S TR A RO ROM i -

(pyrolysis-gas chromatography-mass spectrom-

etry, Py-GC-MS) . #4 % B fif W - < M 8 3% - T 3%
(thermo-extraction and desorption coupled with
gas chromatography/mass spectrometry, TED-GC-
MS) K 3 AH €6 3% - 58 5. i 3% (liquid chromatography-
mass spectrometry/mass spectrometry, LC-MS/
MS) % .

Py-GC-MS {14 J5 B2 75 45 £ SR BR BT b 44 4k
SRORL A GRS O SRS W R B, ORAR AR R B /NI
et 2 S AE €T A e 43 S B RS o T A U 4
AT 5300 A Al A S8 77 Wy 1 JB 335 AR AE 5 o 1 3%
i R SEAT LT, AT S E TR R W i 2 R T
2T X OB R AR TC ™ A K H R TR M A
W, ek R Y R S REE R . B %07
2 B T RO ORE Y 2y 0 B R W i
7R B ] I BE 8 R O R G S AR A )
Ji 5> . Peters 25 Fl| ] Py-GC-MS i R % %E T
A5 VYRRV I R A0 N A R OB R R, R A
DE] R 43 RGBT R L0 (PVC) (5 L f
(32.6%) , H ¥k & PET (9.3%) . PA (9.3%) . fif J&
(2.3%) FIER S A4 i (2.3%) . Ribeiro %:'® fii J{] Py-
GC-MS X 8 I V. ey 3 olb A B A9 7K ™ i R 5 L
Bt fn w5 BRIV T ] & A 9 PSPE R R L
M PP TS HY L T 0 R T T A5 0 R R o) R AT %
E FUE B3 M, % IR AT R SR T 2R S L0
PE [ 4 0.04 ~ 2.4 mg/g, H b b T 0 1 B i 8
B A (0.3 mg/g 440, B 2 K (0.04 mg/g
4 41) . Sefiloglu %' | | Py-GC-MS £ A Xt Je &
% 4k 41 (Oreochromis niloticus) WL P 41 21 1 %
PE PP PS I % H JE N 46 1% FH 15 (PMMA) 4 Rl i3 28
BT 8 Ve 5 8 55 BT L 7 42% R b ek B fi
SR, &N (0.1420.32) pg/g. Zhong %5:7'5E

I B A J B K AR L A HLY LIS IR TN
Pt hy A B R, 45 A 40 AN 6 Ok I R A
i L T S B A T R AL B R S B AR S R Py-
GC-MS X (s S8R4T 43 17 5 28 60335 43 5 0 0T 5 25 5
J& L X e il L AR YRR B R HE AT 8 i
M, % J7 B %7 PA6 Fl PAG6 1 £k Y5 il 2~ 64
pg/g, i BR 43k 0.6 Fi 2.0 pe/g.

TED-GC-MS %5 & T # 5 4 #r (TGA) Al GC-
MS 43 #r £ A, F FH TGA % 8 X 08 R R A W it 47
P 7 A S A3 T ) 4 TR AR IO M R
fife W% B iE N GC-MS #E 17 % 477, 5 Py-GC-
MS # b, TED-GC-MS ) — KA #E T 0] B X2
F JE TR S HEAT AR BT L 38R T T BB T AL HE P
BB i, TED-GC-MS €)1 i Tk 4k | 1 45
A5 P X TRT B B BE AR A BT R K A
I A I 55 % 5 T B R 1 R R ) . Liu
SR TED-GC-MS %6 %2 Fl i Ak 7 ¥ 7 0 0L op
(R IR RE R B VT T 6 1 Ml A 2R i DL 41 41
WA OB AR ik 171 mg/kg (F B N 0.58
mg/kg) , o PE e £ 5 o WA, % Ir ke T
SRORLAH SC TR N 70 9 A7 AE S LS TR R A BAE
KA PMMA (1) G088 ) AT W B B 455 75 e 49 0
(k) %¢ B (BKF) , DT ik 20 £ 28 X6k 35 3 9 1 Wi i
Kittner %7 JF & T —F 3k T R & W5 51 10 i
P AE R ARIC AL A W1 ) TED-GC-MS 38 46 I J7
e, 60 8 Bl G ORE L A3 2R A W HEAT AR R, O A
DU e PR AT A W R i R A R O R R
2 T WERE (PBAT) #1238 5 22 fig (PLA) .

LC-MS/MS 5 S AH €315 - J5t 1% 2 {01, 3 % 78 A
T 6 B AT P R 4l Ak B 2R B A O (3
O3 5 T A AT, S B RE B 0 R AR X I
SAYHERT. SR, BT AR 2% AR AR o TE B AR
A BE AR N 8 A R T, U5 Gl A B TR O i A AR
PR %7 B R AE AW E AR Tz . B
HI L A /D B9 R T 3205 16 6 £ R i v 1 At 9
BEHEATREIN . 140, Di Giacinto %57 ) Hb o i 4 25
1) & i (Xiphias gladius) Fl ¥ 8 4 4 4 ( Thunnus
thynnus) AT £ F WL 42 I 98 REB0RE , f0 55
PET . BB R i (PC) .BPA HIXH 484 — HI ik (PTA) .
Fi BRI Tl 00 R URE 28 37 K 0 TR 5 B 2 B O T
FAE ST, #E— 4 R H LC-MS/MS it B4 % (41 PET
M PC)FATLE

JUAE % 43 BT 4 R T vk T 4 4R A O R
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YR R B B, B Frad B LA B R E
SEURE S TR AT IR SR A A BT o BRI BT A M
AR G5 A 5 B T 1k A SO R AR T Hp R B A o
P BT A i D G AT 0.1~5 mg) , Xf T3
Jo 8 Ay B — B R S, T SR R A T — A
b A h i A, AT R R R I ALK o 9
RS IR S AR5 o BLAh 28y vk TE B o
HHR I B B o AL A ECHE — BOvE AR T Oy i B
I WS T o Aok, T 3E Bk ST G — 1) 9 R} 2L
YRR B 2 T R B e Ak i 1 A BT S B T X
A B R R A 7 0 AR B RE T, O 4 A i 4 TR
T 5 ML 2 S R — 2P R SR 5 vk I B R
G 00 30 R A R A S AT Bl R 1 R B AT Sk AL A 4 it
WS EEAR A
3.2 RERME A

1 G5 (14 B 5B KL o0 B B R 3 BAR IO 1% 05 |, A3
21 ARGk vk AR = G R A o X S Ty ke o I
T R AIE Y AT A MR R S BN (O R Y 5 )
3.2.1 B ek 4 ok % % (FT-IR)

FT-1R 38 3o I 2t 0 28 RH 00K 9 21 40 i i 3 ok
= W7 I A 2 S5 48, HL A A 3R PR JC R 43 A S
o %7 R 1 L AE B0 GOk HEAT ) 2
H AT 0615 o A HoR 22— |, R S e
HOR AT S # 2 T H. . Danopoulos 455l i £
‘2% MEDLINE .EMBASE #1 Web of Science %4 4
(4 3 DA 1947 45 (1974 4E F1 1900 4F # JE g ) &=
2020 4F 10 F (4 0 A 38 W v B b O R B Y
5T, % B FT-IR B )12 F R 56 2 RUAG: T ok 990 et 11
%4 . Dinka %7 R ] FT-IR 43 #r 1 b i 75 1S
KK P Y BB R A DL, & BRI DL (Mytilus
galloprovincialis) 1 3 Fp 11 2% (Sardina pilchar-
dus . Pagellus erythrinus . Mullus barbatus) 1K N
R 20 i ¥ k) . Pantoja 55" F A FT-IR 8 45 43
BT 2 35 Y] 1 3% 58 4 05 104 S 00 RS e L, R B
PA 2F 4 |k 5 K 2 % (91%) , H K & PS i fr
(9%) , FLJFF I f 0 1 B B HG Ath 358 407 B 3R 0 2 g 4
Ko Abidli %7Vl B FT-TR H A, £ X M L 28 K15
W SR AR 1Y 6 iR FRR B W I R T IR R RS e
& T AR, & OB RS & O (703.954109.80) ~
(1482.82+19.20) Fi/kg, Kl i £F 4w Fy 1 5 55 45
3R A AR, RSFEE Y 0.1~1 mm, Jf i i
FT-IR 7+ HriE 52 T PE 1 PP Wi M 5 & W 9 17 75 .
AR 62 AT P (O-PTIR) W SHOG I A Jy —

PP B T R AR GOk 3 1 ROK RS (19 1k
AR AR T R AT UL 30O A0 bk o ] 2T Ak
T[] il B G AR o B T T A R X IR R e e
Pr 4 % A AR Ak, HE I AR T UL IOG 7E % XU L
& 8% A2, DT AR A AR S i 204063 . R O-PTIR
o A5 it 2R TE (O DX IR AT 45 4, PT 4  £ A Wi
T K PG, DT S 30X 490 oK B R RL AR 43 A B B 1
ELW BN 5 Gt o
322 frEokigEk

EUA=D) L 27\ s N (WA S DSR2 S gl
FeR Z— A3 I S e R R ORE 1Y) 7 2 B 5
RGN HAL 2 . 5 FT-IR AL, 1% 057 B A
ToPR RE i A RO BE A S A, Rl
T O B X AT E WAL A Y, o R
Tk P IR AT BB AR /IR B T S B RS B A AT O
REA A IX 43 BRI 265 . Hermabessiere %5 Fl| F i
O T B R A T R i e i R 2k (35 ) i i D
I T8 5 0 rp i SO RS e L, R B RS 2
BTG YL LA 34%~58% , 5 I DU R 38 1 04 rp i 98
B 4 (0.15£0.06) ~(0.74£0.35) 4~/g. Thushari
SRR TR B 2 6T 43 M TN 28 [ AR U R AR 1 D
FP R, Pitt 55V LEA N FT-IR 50206
TR R VG Y T A A DY Y B MR ORE IR AT A BT, 48
PA .PE PP MR MR SE RGP SR, Hr8 0
T ARG I /N RUF S s ek Bt DR S e I, R A
A2 8] — g PR . ARk R T AR I A R T iR L
P BE G A 3% 1 1 5 B 2 (SERS) O £ R & & H
W o %] A AR 4K Uk B SERS o) JiE R 3
SR AR YRR P = (5 S EL 2 0] 3 i SERS R £ AR
AN A I A TR ABORT, | Sk S B LA R BE R A= ) A v
My 4y A . Z R T B F X PS.PET.
PMMA 55 fi 38 B A 43 19 K 0, 4G DR 2 1K 2 100
nm, AR AR K N ROEE GIC8ORE 53 B v R R
W BEEBR AW LR, b2 ik ik T 5 2 R i
ARIEH Chnzs [ S 2B AR 9 URHER (22 3 hr 2
T AR R £ 5 fORT & R ) D S B EE IR T 1
K, 1 40 Dong 4515 #E 57 (4 98 ek bl S G 0 B
£ NI I E R RS N = T o TR N (TR A= T 27
Xof A il ) ) B R B L B Z B SOE T . WO
KA BE B KA R A R B0 UREHR G Y
R gk, DT B T A JRORASE R R e i 2
NV H o



- 890 - 1,

i %43 %

33 BMBGEAR
B A 5 S E R W ZE R S O R R Y
B AL, 52 B0 X I M Bl A A . R L A
i 330 O A U S O B I A T
M4 (SEM) 1% .
R HGEEERE R MERARZ — &
FH T 35 KUK 1) AR S8 R AG T , RT A 280U 5 1 8 e
KOG 25 JF #0479 26 5 M 43 B Y% . Mohsen %
SR 2 ' 10 30058 X 7K 7 i DR rh B B8 R R
A7 TR, % HOR R 8 RSE R A 2 R
77T RGERME . KW IZ I EX/NT 1 mm 1) 528
RHSURE fr S 0 80 R B 2 38 R AR 5 A B R I DA
P v A I AR
SEM 7E i 8k} 43 B v B 51 20 H, Je AR T
SORHISURE Y 2% THRRAE 23 B vh R $E R OCRE T L 45 A
fiE & B BOC IS B AR (EDS) AT [ 45 3% B 88 kL o0 %
2B, A U R 9T Ak 22 4R B S 4% . Akhbariza-
deh SF'IRAUR FHAOE BB ko (FreEf s
i 0 ) v (Y LR R E AT E B AT L R4S B HL R
Bi 5 SEM-EDS iRl H RS W28 5 4 0l ; 45 R 3%k
B, 80% MO iy v 28 /0 G ) 21— >l 0 Ak R, HE o
PLEF 2 F I, PET(32.8%) A i WEI R AW
WAy . Wang 29 I H] SEM S 3R 3] 1 K 77 5
T S Rk UKL 11 2 THT TR 2 Qi REL RS % T A 46 i 2% A
B FLBR) . Ding 55 '8 & 3% 8L 7 1k s A
*x1

T 4 S (w-ATR-FT-IR ) A ol {7 HL 25 3 21 41
ik 5 SEM-EDS, #3715 K B2 (088 R A DU &R 46
08 TSGR B R AT B AL G R R ORE 1Y) R a3 B R AR
ALK A S R ) 5O AT B0, L B R 1 A AR
TR 38 E MO TR A AR R 25 HOME LA SE
AT, EEEH TR E R

2 W N N K 2 1 o V< e S
2 O T AEASBE SRS Y SRR A R AR R SR AT
G 9 B A B 5 5 4 O B ANGE T AT
T3 A T 1 R 0 A o3 B B R o R A
e M BRI T RE SR 2o B . BRLE, SEBR T4
rh R R P AR B 2 22 B B R R (A0 7 2 R 43 T -
R B I A 4 2T A B -5 3 3 (TGA-FT-IR-MS) )
K S HERE A o fBEORE 09 43 B M ) R e R U
TGA AT LI i 88 kE i A7 i 0 s I 0] DA 49 7 43
AT AN Bl 1 2 FT-IR A0 1% - 33 vk ] 6 A $4 it
PR, AT B4 T 43 BT 0 8 R 1 4 R AT R 25 4 R
fiE o B G AR 1 K R ke R 22 1 T TR I
AR T OB AR I . SR, BT R Y % )
SR A e = 45— bR e AL ik ST R F ATAT Y
G0 o v 2 8 A B T AR R 1 ] A 3 XF R ARG
BOHE 09 AT oM S AT SR HE B A BRI RS e )
G HH A F2E R S, 1A% T o SOk b
TE R K T AL B I Gk A A
Tiiko 32 8GR Tk ULk
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Table 1 Summary of pretreatment methods and identification and detection methods of aquatic products reported in some

literatures

Pretreat solvents/

Qualitative and

No. Seafood types Abundance of MPs Ref.
P methods quantitative methods v

1 coral reef fish 69% HNO, FT-IR 4.38-10 particles/g [47]

2 rock oyster 69% HNO, RS 0.2-0.6 counts/g [46]

3 shellfish 10% KOH FT-IR 0.8-4.4 items/g (Qingdao) ; 2.1-4.0 items/g [31]

(Xiamen)

4 Chlamys farreri and Myti- 10% KOH micro FT-IR, stereo mi- Chlamys farreri: 3.2-7.1 items/g; Mytilus [17]
lus galloprovincialis croscope galloprovincialis: 2.0-12.8 items/g

5 mussels, crabs and fish 10% KOH, microscope, py-GC- / [57]

60 C,24h MS, and RS

6 crabs, fish, oysters KOH-Nal FT-IR 0-11 particles/individual [91]

7 mussels and three fish spe- 30% H,0, FT-IR 1.7-2 items/individual in mussels, 1.5-1.9 [36]
cies items/individual in fish

8 blue mussel and common 10% KOH RS (0.15£0.06)-(0.74+0.35) MP/g [35]
cockle

9 bivalve species, oyster, 10% KOH RS mean (0.15+0.20) n/g and (0.97+0.74) [37]
mussel, manila clam and n/individual
scallop

10 Chlamys farreri and Myti- 10% KOH FT-IR 3.2-7.1 MP/g and 2.0-12.8 MP/g [17]

lus galloprovincialis
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Table 1 (Continued)

Pretreat solvents/ Qualitative and

No. Seafood types methods quantitative methods Abundance of MPs Ref.
11 Fundulus heteroclitus 10% KOH FT-IR, RS (85.5+70.2) and (11+12.5) MP/g [84]
12 commercial molluscs 10% KOH FT-IR (703.95+109.80)-(1482.82+19.20) items/kg [34]
13 canned fish 10% KOH microscope, SEM-EDX at least 1 items/sample (80% samples) [15]
14 eastern oysters; Atlantic 30% H,0, microscope 4.2 pieces in tissues/individual ; 16.5 micro- [59]
mud crabs plastic pieces/individual
15 fish 10% KOH RS / [92]
16  fish 10% KOH Py-GC-MS / [68]
17 fish KOH and H,0, FT-IR / [93]
18  fish NaClO,CH,0H microscope / [94]
19 fish NaClO,CH,0H microscope / [88]
20  Mytilus edulis enzymatic SEM, FT-IR (1.05+0.66)—(4.44+3.03) MP/g [62]

FT-IR: Fourier transform infrared spectroscopy; RS: Raman spectroscopy; py-GC-MS: pyrolysis-gas chromatography-mass spec-
trometry; SEM-EDX: scanning electron microscope-energy dispersive X-ray spectroscopy. n/g and MP/g: number per gram and mic-
roparticles per gram; /: not mentioned.

F2 WMERARERNFTENILR

Table 2 Comparison of different testing methods

Detection method Advantages Limitations Main applications

Microscopy low cost, simple operation, suitable for low sensitivity to small particles preliminary screening, morphol-
morphological analysis ogy analysis
FT-IR can identify chemical components, widely complex samples may inter- chemical composition analysis,

used in plastic identification fere, limited sensitivity plastic identification

Raman spectroscopy high sensitivity, suitable for detecting high cost, complex operation analysis of nanoparticles and

small particles small particles

identification of plastic types,
quantitative analysis

can identify types of microplastics, suit-
able for larger particles

cannot provide morphological
information of particles

Chromatography-
mass spectrometry

4 H%5iE
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