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Abstract: Microplastics, as a type of emerging contaminant, are frequently detected in the marine environment,
and the ecological risks to marine life and the environment have received more and more widespread attention. As

an important marine “blue carbon” ecosystem, seagrass beds are also under the potential threat of microplastic pol-
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lution. This paper reviewed the separation, extraction, and qualitative and quantitative detection methods of micro-

plastics in seagrass bed ecosystems, and systematically summarized the occurrence characteristics of microplastics,

as well as the toxicological effects in seagrass bed ecosystems. On this basis, the existing problems and future re-

search directions are proposed to provide support for the risk assessment and pollution prevention and control of

microplastics in seagrass bed ecosystems.

Keywords: microplastics; seagrass bed ecosystem; toxicological effects; detection and analysis; occurrence charac-

teristics
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( Advances in the extraction and detection methods
of microplastics in seagrass bed ecosystems)
11 HgRE PR ORGSR R A B
1.1.1 R

T FE I A 110 ) B2 A T (A R 2t A
AT, [F) I A T A ) 5 1) A A E — 2Dl 1 HC
Xof Vg e ) RE I, (A5 o B BT — 5 A BB R 3%
B, BB RHER FIRE S RGP AR 25 1
FHICHIFFE A IE AR Sk, 9 R R rh e B SRR
Ty ik F SR A D 1R e i BT (G ) FH B AL
IFEPICRFE R B FE 2 /0 1 m), S5 E KR
TR T AN A 02, B T 500 A TR
T B AERAEIN 25 1 175 002 T 10 ) >R £ 1 T
B B RAE AR Sy Ml S50 % 5, 28 KRk vk
J5 e R BRIV S B A g PR, LABT —
WG e, SR, B AT R b OB R SRAE D7 v ME L
G (1)IR I () T v — B BORAE R AR
AR 5 (2) 45 Ml 8 T R A — B H A Lo
B, RS — B E AT T
1.1.2 OBEHRF2IR

X T A AR ) SO R AT B 0] 5 5 22
it X PR AT T AL B SRR R | DARE 5 52 0 BT 5
SE SEIMER A ¥ P RO R A i A BT
i WAL RN E 2 MR, BRI,
R A S BORRLRR I R I T PR R 2 AR T B I v
LSRR /I NTR = e o €2k SRR Rl by R
TH AR AL R B AL ) AN 4 25, Hoh H, 0, fi
TSRS AP0 LR W 5T
e, 1 R IR e 5 R T R 0 25 S K B

BIE N, — M Y U7 W A A S
(ZnCl,) (1.6 g-cm™) M F1 4 L& (NaCl) (1.2 g-
em ™) AR AT ALAL A0 (Nal) (1.8 g-cm™), Ho i i
ZnCl, PAS AR | %5 8 RN RT3 R 43 1)
BB R B8 IR . H AT C A A il
30% i F AL EU(H, O, )X BB B Fr E 47 4b BE I AL A
LW, AR5 1 AR R Y ZnCL, X i A Hb i) 0 0 ek 3k
F19% BE T 18, AR AR 4T 43 B ORPY ki, R
30% H,0, Xt & &AL T A0 BRI 285 258 i3k
SRR I = N 70 R T = S 2. I e 1]
TR il R T DR ARCR , AN Ttk — 20 b 3L, 7 it et
B TSGR AR AR [RIEF, ZnClL, HLAT AR 58 ) J8 il s |
HA—EWNEEE, Hit, A 0Zidt— SR A
fe A HLIC TP A ko B S el ik
1.2 UURRY R R AE R AR X
1.2.1 REEB:

IREE b B R 3 43 B BT TR B )
43 BT IEE )2 PR ) 7K T T N TR 2 B T A
ZERR TIRFIRTURY) b R RTURY) hios e
AR BBURE J5 v 2R T SR AR AR DY FERPRCRAE Y |
B PSS AR NG 76 A il B R
{8 1l DX R DUBR IR AS HEA T CAR |, 3R T DL RR R
WCAEAE C R AP I B AE 4 C HE W, 1638 X ak
Ref R A ), O T BB BB B VR A K h DR G Bk T
IR BCRAE AL, SR T 25 R A 1 i T T FE
T TR SO B v A 5 G, T A2 7K O S A 7
IR AR
1.2.2 PR RkEFEHL

BT, O R 9 7 B DR TR vh (o ek i 4 B
Tk KRB N R 1 R, 3R 1 AT, g RR
OB rh TSR BT 1AL 456 9% B 0 5 T AT
K A7 2 (F A TS5 o o i (P A0 42 IR
()75 S 5 B O 5 3 W 0] A0 455 160 F NaCl
Nal .ZnCl, 55, NaCl HFHH0E 5 RUT Y o 8
BEE B TORE I HE RN S 18 SR (H R
XoF T e 8 RO R AR BURBOR AR, TR I — e 130
AFRA AR Z WP, Nal BAT SR BOR s il £
YRAS A ORAL (E 7 T T TR ) T 0 2 1 1R LAY
¥, T ZnCl, 1 V7 28 VR AT, O Rk Tl i sk
R AR, EAA RS ok, PERIE, B Ao
IIF S T — % 00 UORR 0 o Y R B 25 (SMIT)
JCAT LM B i OB rh 4 BRI R (R % Ak
I H AR A 2, TR AMFSE . Bl 5K A



46 1

RN FS A5 L 6 R AE 25 R GT RIS I T 7 A7 RPAIT B 2 BRASOSE AIT S 0 115

BRGUIYHRE 2 B & A PURE, — T gE
T JEH FH T 3 W (H, O, B R (HNO, ) , #h iR (HC1) 45)
HEFT T AL LA L BR VTR h & A 1A AL B, %
T FRANSOG TR ) 75 17 A 2 AR /DN (] B s ]
& R TR I 43 8 RIS S O T R TN I — o
()7 TR S I AR ) 0 B

1.3 WGEAEY) B R ) SR AR B AR H

1.3.1 RFEE:

VA AR VA A ) T R (O B N B B
B, b SR SRS ORI SR TR AR
AN AN AT AR AR T DRV E A WA A 1Y
SRAE T IR A R T R R PR BEA LR A R T I
R AVERTFFE X IR 5 100 m A8 DT T, 7 A8 DR 1
P4 10 m S0 1 m® X I P8 2R 55 DT
ST N AR, /N O b AR 2R DX
PR AT BRI b3 R R AR ) [ B X 1 B E R
VTR T A 2, Sl H AR A 50 mL 73
RUIURE B ARR BIATE AT 36 A= AR, W e R0 A 4 34 B
MAEAEAE T B0 A e B, 6 il 5 R
BRGWE AV R A e iE AR B =

A T B A A T 1
1.3.2 OBk 4 HL

B XU R DRATG LA ), T X AR W R i R A T
b, DA BT 47 6 A 0 1R PN 1) B 28k 0 A7 TR 5 0
H A= A= Py 2 2 b S UG S R 8 B AR T 3
FER LA A (10% SCA LA (KOH) A i 1k
(FEAR-K)P, JadaE, #1505 5 1 & A K
(50 C FiH4k 18 h),10% KOH(50 °C F i1k 2 h)TE
SETHA AP RE S T ERCRE Y, AR, X
TR RATE B IS A2 30 ) 7 2 Sk SE A e B O
FHZEAR 7K v e 37 P 5 LA 2% 3% AT Aol s 80 1% 2 9 4
AT TG B AR ) T O R B 5T LA B
KR RAMIE
1.4 A ZS RGO Ay

TR R A S RGO e B R B2
FEGEERI 4 WO 40 B (SEM) | L i1
LT AN ST (FTIR)  H7 2 ' 1% 43 #1 (Raman) AT
O3HT o BRI A DL R AR e i 3k 2
JiR ., G — B TR 0.5 ~ 5 mm (9RE R
UKL, B AR AR 1] RS P S B A

x1 BERARYTERBEMNRNAE

Table 1 Extraction methods of microplastics commonly used in seagrass bed sediments
BT R (U= A, 225 Wik
Extraction methods Solutions/devices Advantages Disadvantages References
fr iR e E R S e A N
e , ” AR PO R A1
ALt Low reagent requirement, . )
. Low extraction efficiency of [38-39]
NaCl non-toxic, non-hazardous, . . . 1
K high-density microplastics
cheap and easy to obtain
G E SN E 2/ U] B R HA
RS WLl _ IER RER
High extraction efficiency Large quantities of reagents [40]
Density separation Nal . . .
and reusability at high prices
method
AL W , A JE iR 39]
ZnCl, High recovery rate and low cost Highly corrosive
YRR figE b BB TCIRA B AN BE R AR A
Density separation . Treatment units are not mature [35-36]
. X Convenient and fast
flotation unit enough for large-scale rollout
o WIATHLI , 5% TR S .
LS WAL, SRR xR IR E 11
Disintegration of organic matter, . [40]
H,0, . . Weak polymer degradability
T highly influenced by temperature
Digestion method _— - G BTG , 050 R A Bk S (2
% B
o + Higher residue levels tend to cause [38]
HNO;, Acid digestion ) )
polymer loss or discoloration
HoAl sk e [ R AN3E T B A [30-31]

Other methods

Electrostatic reaction

Higher recovery rate

Not applicable to small samples
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( Sources and characteristics of microplastics in
seagrass bed ecosystems)
2.1 WRIRAE S REBOBER IR

T PR AR 2 2R G WO R A T G R T ) O il
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M2 Bl 15 7K A0 PR 8835 Tolk 75 7K A SRR A i
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®2 BERESREDPHREMELUNE LS %
Table 2 Common methods for detecting microplastics in seagrass bed ecosystems
NI A i ke Pesi s 275 3CHk
Analytical methods Detection range Function Advantages Disadvantages Reference
TRERLR/ N B A
. >500 pwm fH R ERTFHIr fE5E FRM FEATD B R
b3 Rl . . . L
. . >500 pm Manual separation of Convenient and Labor-intensive, high [37]
Optical detection . . . L . . .
microplastics microplastic size, inexpensive counting error rate
color and type
Hiw T " WL TR
o KL R § ~ I SO
B (SEM) Nanoseale Study the surface R TCNE W B7]
Scanning electron . . morphology of High resolution Unable to accurately quantify
. microplastics . .
microscope (SEM) microplastics
WU ASHLTAN  BERLRLEE 150 nm, MR e e
W e Tl SNl 2 N 4 S s [ e ANATI KA
JEiE(FTIR) 23S BER 5 pm LR LRIV AU MBI R -
Fourier transform Sample thickness Analyze microplastic Identify smaller . [3741]
. . . . . for detecting
infrared spectroscopy 150 nm, spatial surface properties microplastics
. .. water samples
(FTIR) resolution 5 pm and composition
23 [ R T FEB NI AN 8] 5
S 1 SRV A JREICR A § RS T
B8 1 m fBRL SRR AR AL =20 o B O T
Raman Particles with a spatial Trace element Labor-intensive and [37.42]
X . Analyze 1 ~20 pm samples . .
spectroscopy resolution of less composition time-consuming; causes
than 1 pm spectral interference
—WIBITRMIT CBEE SRR PR R
PUIRA Pl HHNEBRIT RIS 3 FNA ZR Rt i 2 )7
KA N A2 41 Iy AL EEPE R T —E IR R A S
. FHEHLA Y One run is completed Low efficiency and
AT kLN bl . ’ -
Identification of polymer without the need for resolution; reactions [3743]

Thermal analysis Within millimetres

types and detection of
organic compounds in
complex formulations

solvents such as ethanol
to eliminate background
contamination; high

reliability and accuracy

between microplastics
and complex samples
occurs at certain

temperatures
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Fig. 1  Sources of microplastics (MPs) in seagrass bed ecosystems
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