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Bioaccumulation, Removal and Trophic Transfer Effect of Microplastics
in Typical Aquatic Organisms
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Abstract; In this study, the bioaccumulation and removal of microplastics by aquatic organisms such as bi-
valve shellfish, fish and arthropods in the environment were introduced. The influences of microplastics charac-
teristics, biological characteristics and food on microplastics bioaccumulation and removal were analyzed. The
trophic transfer effect of microplastics in aquatic organisms was further summarized, and the process of its influ-
ence on trophic transfer of combined contaminants was expounded. It was found that the bioaccumulation and re-
moval of microplastics in aquatic organisms were closely related to their size, shape and polymer type. The struc-
tural specificity of aquatic organisms was an important factor that interfered with the excretion of microplastics
from organisms. Environmental conditions with or without food were important pathways to regulate the accumula-
tion and removal of microplastics by bivalve shellfish and arthropods. Although microplastics could be transfered
from low trophic level to high trophic level, they did not necessarily had a biological amplification effect. The
carrier effect of microplastics caused changes in trophic transfer of combined contaminants. The release and ab-
sorption time of co-existing contaminants in organisms were important factors regulating trophic transfer ability of

microplastics combined contaminants.
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Table 1

Bioaccumulation and removal of microplastics by typical aquatic organisms

EFE ZiAEY BOBELRN 2 OB 5 RAT GRS A 55 /15 B I (8] HBRBR ik
We 2 Sy PVC/NER 0.1 pm~1 pum 0.5 g/L 3h/12d [18]
Evae PET £ 4 459 pm 30 mL™’ 3h/9h 63% [19]
BE i I PS-COOH /NEE 200 nm . 1.0x107™" mol/L~ 24 h/44 d 100% [20]
1 000 nm .2 000 nm 1.0x10™" mol/L
W o PS /NEK 24 nm 500 nm 15 ng/L 6 h/48 d 80% ~100% [21]
by e G DL HDPE 40k 0 pm~22 pm 3 mg/L 4h/74d >80% [22]
Hby e R DL HDPE K. 0 wm~22 pm 2 mg/L 4 mg/L 4h/6d 85% [23]
U PS /NER 19 pm~1 000 pm, Ay 735 4~ 495 4, 3 h/48 h 0~98% [24]
Je e 45 4 75 wm~1 075 pm 10y 68 4
KV HE AL W5 PS /NER 100 pm~500 pm 100 1. 24 h/72 h 84.60% [25]
JE 7S WA RN ER 0.07 wm (0.5 pum 1.326 4x10" mL™' 87 h/87 h [26]
5 pm . 10 pm 100 pm
b v 7 Ot DL PS /NER 180 um~212 pm 10 mg/L 1 h/24 h 75.2%~98.2%  [27]
Hirh TR0l HDPE 40K PS 80k 90 pm~110 wm 50 mg/L 96 h/144 h >90% [28]
s VR PP 0K 125 wm~250 pm, 12L 14,104,100 4  2h/128 h 100% [29]
2% PET £} 4 600 wm~700 pm
= PE /NEk 27 pm~32 pm, 5000 L' 2 h/96 h <100% [30]
DDP £ 4 500 pm
M LDPE /p3k 200 pm ~500 pwm 0.1 g/g Tkt 90 d/30 d 100% [31]
S ¥ LDPE /NER 100 pm~500 pum 0.1 g/g Tkt 90 d/30 d 100% [32]
T 0 £y PMMA 4 20 wm~1 000 pm S iR A 4l 1 h/72 h 99% [33]
1:9.1:4 1:1
HA®#  PE/NER PS/MER 2 wm .20 pm 200 pm 4 pg/L.4 mg/L 40 mg/L 14 d/10 d 100% [34]
WM PE/NEE 63 pm~75 pm 125 pm~150 um 25 mg/L.50 mg/L 48 d/24 h 83% ~100% [35]
4l PE # J \PE # I PE 274 0.5 mm~5 mm 100 17! 1 h/72 h <100% [36]
B filf R Je e BRI AL, 4K (1. 220 2) mm, HS5EWRE LN 1:5 40 min/49 d 100% [37]
#(1.0£0.1)mm
4 i PE /;k \PET £F 4 50 pm~500 pum HHEY 50 4 1.5h/6d <100% [38]
BN PS/NER 10 wm 1x10° L' 48 h/7 d <80% [39]
TR ERBRNE PE /NER 27 pm~32 pum 400 pg/L 4h/18 h 78% [40]
T A PET £ 4 7 mL™! 24 h/48 h 4% [41]
RK R A PE/NER 10 pm~45 pum 600 mI.”" .60 000 mL.™" 96 h/24 h [42]
KA PS /NER 5.58 um 20 mL™' .2 000 mI.”' 4 h/96 h 100% [43]
i PS /hER 10 pm 1 000 mL™" 48 h/14 d 85% ~97% [44]
KV 1) IR PP /NER 40 pm~4 400 pm, 20 000 L~ 3h/24 h 100% [45]
4 9.9 pm
K% PS /NER 2 wm 100 nm 1 mg/L 24 h/24 h 65% ~68% [46]
K % PE /NER 10 pm~20 um 25 mg/L 24 h/30 min 95% [47]

DOPVC 5 R A LM PET 45 R X WL £ B2 ; PS-COOH $5 R I AL Ok 24 s PS $8 R OK 246 s HDPE 45 7 % FE R L4 s PP F8 RN MG 5
PE 4§58 £ ; DDP 7 B (4 3R iR ; LDPE 4504 B2 38 20 ; PMMA 45 2 W JE 9 0 72 1P 6 o
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OBR R B B R (e B2 DR K/ B2 VB
B YIRALAE ) L= 5w A W) RS U R YOG B
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R ORI R S %, B 5 Bk AR S, B
M= AR 2 B Philip %7 % B P 4L 05
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{8, T MEHE I, 3 BOLTE 5 e K A A IR T A B
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SR E PS B A B 2 IR AR B A B BR T AR
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B Z S KA R, AR RN,
25 BAR AR A B AL R B HEAR TR O R B S
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A AR ) B SR A 2 X BEE R AR A R
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T b r TR T DG fCEERE Y 8 OR & A W B AR Ak H
FoR AR W BEA , B W = BE A 52 ik D1 2R B
IR EZER R . A TIGEEAEY, EFREMR
AR N 23 B I 5 ) R 2 X AR M ORE B SR R S T B
Capo 2" JESL, fEH L BTN T, &40 @
( Sparus aurata)90 d PN % LDPE 7 38 Bl 19 £ B i
A 3 BR R R 3 B2 100% , &8 9 2 14F 9F JE %2
OB RHAE S £ R py R ORI 3R . R, B
) FETE 23 b 25 A8 T BB T R AR W IR i B
T JCE Wk 21 4 G008 R i 3 R W S vsl /b T sk
PRI AR B 37 I I ) 8 G 0 A o g
S AT 1R VRS O R A T R A R g R AR
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Zhang 45" % BUE WK N ORGS0 5 e
Wy v 1 2 R BEAR O, B R B Bl T SR O
Jon e B S, 2 B AR W RSO s A AR T Y 5
AW OB R 0 28 R AR ORI R SE N B
HE—2L o Mk kB, OB R R R S 8 M 18 b R R
2 JEARAK N AE W] A ], R WA= 9k R
BOBRHETEARRRIR . 5 Z MIR , Sfriso 5 1645
A v PLVE A B W b B, R AR GO R R 2 1
AT B W HE IR 2 BB B Sh W R B sh ), RO R
A A F LR 1 R, WA A A AR ) OR BN
P, PRS2 PR IR ob , OO T K 2R £ W) i b i A%
138 5 REATH A7 A A RS B 7 M, TR AR ST U B K
A B BE D R PRI AT O B SR A A AR W OR AL
JO7 2 2 R AESE A TEEE NAE

TE S 3 200N AT RO R K A= B W BE Y
1% 338 290 N B 58 AL AE W) AP JF g, 2013 4, Farrell
SR VR AE S I AR AT B S R TG DL ( Miytilus
edulis) —~WE1& ( Carcinus maenas ) Wi 9% £ W) &% 1) 1% 136
RO, e BI85 B AR SR I F S 2 82 T PS RO Ry T
UIGEIEa= 5 NI 73 N TR AN N1 Y S e B
AGr I H GO, B0 AP RS T R AT LA A K AR B
WsEfE . S, Mateos-Cardenas 25 % 31 B i)
KoY B LW B BEAY T 48 h 5, A6
28. 7% WA AR TE Jig 38 PRI 1 G 9, 0 AiE S T L
SRRl DOE A Y - sh e AT e AR ik . SR,
TR B W 5 A% 3 I S 75 A7 A8 A W) R B8 AT
A7 7E B 1], Kim 45 56 4 @t 79 BE 1 0 ( Danio
rerio) — 17K Bl 81 ( Cybister japonicus) — kKA EY)
kA B, K HiE B R B D £ T 2R AR A R A
IR 2 P A RO R AT 8 N A 0.6 4 Ik T X iR
B SR R 65 > A T 8 Rk AE 1 4 K
R EERG i, B ACRAU 13% ~ 18% , HR &
PR A WD ROR RO o PR, TR AR R AR AT LA i
Wy ik i ATCE FR ) o R PG B —E a7
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PREE N B, Kim 2550 S 08RG K/ 2 52
e FETE A= iR g g 2R, OF B ) AR
BORRST 9 B 8 (250 wm ~ 300 pum ) S8 5 B o
i -TK R Y BE R RS S, ol T H Y R A R T
SN PO R ) i i R o o = S VIR N
Chagnon %55 % 3 # % 4 4 f0 74 £ T $8 A (0 28
BT AR T AR T H 5 SR
R o BORMET BROE WU R, 2T 4E OB BHE A W)
A I 38 N 58 5 I TR AR A, 8 T 3 o 20 A ) A
eV BT AR L AR A P R BB (LR T fiE
Wi i B (Artemia sp. ) — = il fai ( Gasterosteus aculea-
tus ) 25K £ ) A 0 T R — i R
BEHHASEN G 2ZEFER S m RS
e . i, 858 (C. japonica) B £ IR UL (M. cor-
uscus ) Ji7 , HIH Ak 2 58 0 I 55 D) RE 23 52w B0 By
Hl L TR TS 22 A AR R AR T A I R
e W)k vh i 4% 3 0 22 Fh D R SR RIE I 25 28 A
WERARIE EE W N R SR B Y
AL 2 o R AR S8

3 REMESHRAYUEKRERYERNER

TR HAT LA /N | e 2R T AR KR (i K 1 ik e
ME R A 25 P AE , 18 7 R 18 i 52 HLAE FH SCR K BRI o
HAt A5 e Yy 4 Jm A 25 2 3 05 %2 (PAHSs) |
RIS NP B A R R S IR A A W AR
T, AT 19 75 Y W) ml BE - ORI, 22 T AE 2R
YR N 28, JF BEA TRORE BB W i A 3k T 7 A £
WHETH .

Batel 257" 3t T g i - B Dt — K E B
HE, IRV T ROB R R AR 1S e W R OF (a) i
(BaP ) B Wy BEAL 1 ROW B2, 2 L PE f0 8 kL
SRPE T 1 LA BaP DA pq R 1] BE D fR B IE RS RE T,
(ELFH R SO IR 240 D € 36 PASOTA (193 41 5 ol 2k
A7 TE AR B8 T BaP (W £ ) 56 1% 3% 200, {A JF
AR HE— 20 7 A A2 ORS00 5 TR SRR 2R R N Y
T S 457 PR A5 L A7 75 e 300 A R 0 AN IR e B 9
WA S, DT AS 57 Az 2R W TR R . AR T, Qu
5B FINER B ( Chlorella pyrenoidosa ) =1 7K i 7F:
( Cipangopaludian cathayensis) £ 45 & B, PVC 1%
SRR B AR BT 1S 1 S A B SRR R DN A R UK B
AR B R, AR W 4 280 (BCE) FA= Wik oR £
B(BMF) 735 4858 7 1. 71 F%5 A0 1. 42 4, 2 3L B
2 A B W A 3o R A W R AR 5 3R 7K 89 2 X A

R i R S BN RN i TE AR W iRy R
1 2 ZEBK BN 7, B AF 5 G W 7E A 1A 9 R TR
W WA P TR S 8] 42 Bl 8 R A2 5 T e T ) B A e i
R BN R . A, B W B A b it 2 5 i o 2
BHE G5 QAT B R YA B AT 29 R . i, A1
5T i B K ( Daphnia magna) | BET 0 5 £ 4E
i 4 1 ( Chironomus riparius larvae ) i H iE P 1¢ 151
AE 0 LT A B2, ORI A TE AR ARE HE T
PAHs 75 K A1 3E - 5E 5 8 2 W) % vh 0 1% 3, {3 R ik
A5 LA 43 I 4l - B T £ £ W B R A

TOBRE S LA 15 e Wy i Wk B 2 S i 5 s
guWy & W) 4k AL 2 e ) ) B 2L R . Thiagarajan
25 S VPGPS SOB RS RGNk TiO, B
HEAZ 28 5 2 0, OB ORI B AR T SR AF 4K TiO,
F B T AAE W i K FR B, LB A 400K TiO, Y E Y
B 02 B A 455 . Diepens 261V 25 2 M-
CROWEB LA FE 1 A [F] ¥ J32 Tl 28 ) Xof 3 Y 22 54
HEIK (PCBs) F1 PAHs 726 B & 9 ) 4% 336 1 52
Mel , ¢ SR AHCERE ) A7 72 B AR T PCBs 1Y & W) 8k
BRI, H GO RL i BB, 400 ] AR B
W s A T G WD 7E SO R 5 AR W R 22 1) Y 3 2
SR A WA 5 Y SC BE TAR OE REUR JREBR
PCBs 19 % Ji& MU , A= 0 A7 201 A A= 9 780 R R4
W 255 , 7 PAHs 7ERUE RS A= YK 2 18] /4 &
I I LB 2 0 S OB RS S R Z T B
HefgEs, DL EWFSRSE SRR OB R E S5
YA b o 52 22 F KR, N TE I AR R AL
BRFNER S5 3K SHHL AR ATRE

4 MRRE
(1) B f 0 ek it 3R B 06 Bk o 7 B 4
IR A B e A 3 SO B E BRI B . AT OC T
BHEAE A YR N B9 R AR g R S HE 2R 45 0K ) A
R TER 2 4 e (28 XL5E DL 26 A9 26 45 )
Folt 1 B 22 DA, 2R f IO T a6 At i K AR o ok
AW FL S BRI R A M BT
(2) BRIT B L 10 12 W) i A% 338 0 7 R 2 A 5
B PRI N HEAT , SEBR R BT T O A2 2 28 AT Al
SR PRI AT TR ) B ) B A 1 50 B Y
55 2 RN R T E IR 4 N R AR A
(3) FI i 28 6k 14 £ W) i £ 336 2800 F 50 R £
h T GOK AP EE, A5 AR A R T R
7 U — IS AT RS S £ ) A A% 3k 5 AR R A% 8
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