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Tom tit. Trong nghién cttu nay, cac diéu kién gom dung dich phan huy mau (axit, bazo, H202), nhiét o
va thoi gian da duoc khao sat &€ xac dinh vi nhua (MPs) trong cac mau ca. Ti 1& phan htiy mau thich
hop ctia dung dich KOH 10%/mau c4 1a 10:1 (v/w) trong 48 gid ¢ 40 °C. Dung dich thich hop dé tach néi
cac vi nhya trong dich chiét mau cd sau qua trinh phan hay mau 1a NaCl 2 M. Ham Iwong vi nhua trong
mau ca nuc (Decapterus lajang) 1a 1,1 £ 0,2 hat/g mau wét hay 65,4 + 12,6 hat/ca thé.
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Abstract. In this study, different analytical conditions, including digestion solutions (acid, base, and
H202), temperatures, and time were investigated to determine microplastics (MPs) in fish samples. The
suitable digestion ratio of 10% KOH/fish sample is 10:1 (v/w) in 48 hours at 40 °C. The suitable solution
for the flotation of the MPs is 2 M NaCl. The MPs concentration in layang scad fish (Decapterus lajang) is
1.1 +£0.2 particles/g wet samples or 65.4 + 12.6 particles/individual.
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1 Mo dau

Cac vi nhua (MPs) duoc phat hién lan dau
tién & Bac My duéi dang hinh cau trong céc sinh
vat phu du doc theo bo bién New England vao
nhitng ndm 1970 [1]. Sau d6, rdt nhiéu nghién
ctu da tim thdy nhuwa va MPs & hau hét cac hé

sinh théai (dai dwong, bién, ho va song) [2-4].
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Theo FAO, MPs da duoc tim thdy trong 11 loai
trong tong s8 25 loai ca bién duoc danh bat chu
yéu trén toan cau [5]. MPs ciing duoc tim thay o
cac loai cd nhu ca tuyét Dai Tay Duong (Gadus
morhua), ca tuyét chau Au  (Merluccius
merluccius), ca d6i d6 (Mullus barbatus) tir mdt s6

dia phuong [6-8].
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Cac vi nhwya véi kich thuede nho nén cac vi
sinh vat bién khac nhau thuong nham 1an chiing
la thitc an [9, 10]. Sau khi di vao co thé, MPs cb
thé thong qua hé thong tuan hoan d€ xam nhap
vao ciac mo va té bao khac nhau, do d6 c6 kha
nang gay ra mot s6 loai tac dung phu [9, 11].
Nhiing tac dong nay cd thé do chinh MPs gay ra
(vi du nhu anh hwéng vat ly hodc anh hwdéng do
phan tng hoéa hoc xay ra gitta hat/sgi MPs véi
cac mo va t€ bao trong co thé dong vat séng) hodc
gitta cac hda chdt dugc thém vao trong quad trinh
san xudt MPs hodc cdc hoa chat hdp thu vao MPs
trong khoang thoi gian MPs ton tai trong moi
truong [12, 13]. Tham chi, cac loai thuy - hai san
dugc nudi ciing cé thé hdp thu MPs vao co thé
do tiéu thu bot thiec dn nhiém MPs [14]. Vi vay,
thong qua chudi thtic an, MPs cuing véi nhitng
chat doc hap thu trén MPs c6 thé xam nhéap vao
cac dong vat bac cao hon va cudi cung la con
nguwoi [12, 13, 15].

bé dinh luong cac MPs trong cd, can
nghién cttu phuong phdp phan hty mau hiéu
qua dé tach cac MPs ra khoi nén mau sinh hoc
ma khong lam pha huy ching. Mot s6 nghién
ctru cho rang cac dung dich phan htiy mau khéc
nhau c6 thé anh hudng dén chat luong MPs (thay
d6i mau MPs ban dau hay tham chi phd huy
MPs). Tac dong ctia nhiét d¢ t dén hiéu qua phan
hty mau ciing la mot van dé dac biét quan trong
vi ¢ nhiét do cao hon thi ¢ thé lam ting toc do
phan htly mau, nhung nhiét d6 cao ciing cé nguy
co lam phan huay cac polymer (MPs) [16].

Vi vay, nghién cttu nay v6i muc dich tim ra
(1) cac diéu kién thich hop d& phan htly mau ca bao
gom dung dich phan hiy mau, nhiét do va thoi
gian va (2) dung dich phut hop dé€ tach noéi cac

polymer sau qué trinh phan hty mau.

2 Phuong phap

2.1 Héa chét, dung cy, thiét bi

Céc hda chat rdn khan: KOH, Nal, NaCl, KCl va
cac axit ddm dic: HNOs, HCl, H2O: déu 14 loai tinh
khiét phan tich (Merck, Ptic). Cac dung cu thuy tinh
déu duoc rira sach trudce khi st dung theo cac tiéu
chuan phan tich luong vét. Cac thiét bi da st dung
bao gom kinh hién vi OLympus BX51 gan camera
Infinity 1, b loc hiut chan khong Rocker 3 nhanh
(Dai Loan), bé chiét siéu am (Power Sonic 420, Han
Qudc), may xay cam tay (Philip, Nhat) va ta say
(OF-02, Han Quéc).

2.2 Chuan bi miu

Mau c4 nuc (Decapterus lajang) dwoc mua tai
chg thuwong mai ¢ thanh ph6 Hu€ vao thang 3 ndm
2020. Mau duoc gdi trong gidy nhom va bao quan
lanh trong qud trinh van chuyén vé phong thi
nghiém. Cac mau c4 sau khi mang vé phong thi
nghiém duoc tién hanh xac dinh cac thong so: tong
khdi lwong mau, tong khéi luong thit ca tach duoc,
kich thuéc trung binh ctia m&i mau ca gom chiéu
dai (D, cm) va chiéu rong (R, cm) (Bang 1). Phan thit
duoc xay nhuyén, chia déu ra thanh cac phan nhé dé&
thuan lgi cho qua trinh phan tich.

Bang 1. C4c thong tin chung ctia cdc mau c4

o ~ Kinh thuéc tb . x ‘. o s
Ky hiéu mau . Khoi lvgng mau, g Khoi lrgng thit ca tach duwoc, g
Mau ca (D x R), cm x cm
CN1 21,7 x4,2 104 69
CN2 20,8 x 4,0 96 68
CN3 20,5x3,5 86 58
CN4 19,5x3,3 71 46

86



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién
Tap 129, S6 1C, 85-92, 2020

pISSN 1859-1388
eISSN 2615-9678

2.3 Phuwong phap phin tich

Phéan hay mau dé tich cic MPs ra khéi nén mau
ca

Khao sat su phan htty mau bang cac tic nhan
khac nhau nhu HCl, HNOs, H20: va KOH & cac
nhiét d6 u khac nhau (25, 40, 50 va 60 °C) trong 1-
4 ngay.

Hiéu qua ctia qud trinh phan hty mau H(%)
duogc danh gia thong qua viéc xac dinh ham luong
sinh vat chwa bi phan hay hodc con lai rat it (nho
hon 5%) gitr lai trén gidy loc (néu cd) theo cong
thirc
H(%) =

Te= (Ma70) x 100 (1)
trong d6 ms 1a khdi lwong mau sinh vat dem phan
huy; ma 1a khoi lugng cta gidy loc da sdy kho sau
khi loc; mo 1a khéi luong cua gidy loc da say kho
truede khi loc.

Tach polymer ra khéi dich chiét mau ca sau khi
phan hay

Thém dung dich Nal (hoac NaCl, KCl,
ZnClz) v6i nong dd thich hop va mau sau khi dwoc
phéan huy ¢ cac diéu kién khac nhau. Phan ndi o
trén duoc tach ra va cho qua phéu loc; phan can
con lai ti€p tuc hoa tan vdi Nal (hodc NaCl, KCJ,
ZnCl). Tiép tuc tach phan ndi qua gidy loc, lap lai
qua trinh nay cho dén khi tach hét MPs ra khoi dich

chiét mau.

Xac dinh kich thudc/loai/kiéu dang/mau séc
cac MPs bang kinh hién vi OLympus BX51, gan
camera Infinity 1. Xt ly s0 liéu thuc nghiém bzfmg
cac phuong phap thong ké.

3 K&t qua va thio luan

3.1 Khao sat cac diéu kién phan hily mau ca
d¢€ xac dinh cac vi nhua

Hién nay, chwa cé phuong phap tiéu
chuédn nao loai b6 hoan toan cdc mo sinh vat ma

khong anh hudéng dén tinh toan ven cua
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polymer. Cho dén nay, bén nhém chét chinh da
duoc st dung dé€ loai bo cac chét hiru co trong
nén mau sinh vat, bao gom axit [17, 18], bazo [19,
20], cAc nhém chat oxi hda manh khac [17, 21] va
enzyme [22]. Tuy nhién, can phai nghién ctru
diéu kién phu hop nhédt d€ cac polymer khong bi
phan huy cung véi nén mau sinh hoc. Axit va
bazo 1a cac chat phan huy t6t cac mo sinh hoc thong
qua viéc tach protein, carbohydrate va chat béo
[17]. NaOH khong dugc lya chon dé€ khao sat trong
nghién cttu nay boi vi Cole va cs. [22] cho thdy, mac
du 4 cac sinh vat phu du trong dung dich NaOH
10 M ¢ 60 °C mang lai hiéu qua phan hay mau la
91%, nhung né da gay ra sy bién d6i mau cho
nylon, polyethylene va polyvinyl chloride (PVC).
Trong nghién cttu nay, viéc phan hity mau bang
sau tac nhan dwgc thuc hién trong cac diéu kién
nhiét d6 va thoi gian khac nhau. Nguyén tic lya
chon cac diéu kién thich hgp la thay doi yéu t6

khao sat va ¢ dinh cac yéu t6 con lai.

Anh huéng cta dung dich phan hity miu & cac
nhiét do khac nhau.

60 mL dung dich phan huy mau gom KOH
(10%), H202 (35%), HCI 20%, HCl 37%, HCI 10%
va HNOs 20% duwoc cho vao 6,0 g cdc mau ca
dung trong chai thay tinh DURAN 100 mL, védn
chit bing nép kin (ti 1é dung dich phan hay mau
va khoi lwong ca 1a 10:1 v/w). Céc chai duoc dat
o nhiét d6 phong (25 °C), 40, 50 va 60 °C (trong
ta sdy) trong 96 gio. Cac chat phan huy dwgc loc
qua gidy loc Whatman s& 1821-047 (dwong kinh
47 mm, kich thwdc 16 loc 1,0 pm) béng hé thong
hut chan khong. Trudce va sau khi loc, gidy loc
dwoc luu gitt ¢ 50 °C trong 5 gio va sau dd can
trén can phan tich véi d6 chinh xac 0,1 mg dé
kiém tra sy thay doi khoi luong (néu co) cua gidy
loc do qua trinh x& 1y héa hoc. Gidy loc la mau
trang duoc say kho ¢ 50 °C trong 5 gio va can.
Khong c6 su khac biét dang ké vé khoi lugng cua
cac gidy loc 1a mau trang truede va sau khi xi ly
héa hoc (t-test, p > 0,05).
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Hiéu qua phan htiy mau dwoc xac dinh theo
cong thiec (1). Hiéu qua phan hty mau sinh hoc
bang HNOs 10% hodc HCI 20% trong vong 96 git
0 bat ky nhiét dd nao déu khong dat t6i wu (H <
95%) va do d6, nhitng dung dich nay khong phai
1a nhitng tac nhan pht hop d€ phan htiy mau ca
(Hinh 1). Diéu nay tuong dong véi cong b cua
Nuelle va cs. [21] khi cho rang HCI 20% khong c6
kha nang phan huy vat liéu hitu co trong nén mau
sinh hoc. H202 cho hiéu qua phan huy mau rat cao
(H > 95%) khi nhiét d¢ cang tdng (>40 °C). Két qua
nay hoan toan tuong dong véi nghién cttu cta Li
va cs. [23] khi chi ra viéc t thit cua cacloai dong vat
than mém hai manh voé trong H20:30% ¢ 65 °C
trong 24 gio gitip phan huy t6t cic md mém. HNOs
63%, HCl 37% va KOH 10% la nhiing tac nhan
phan htly mau 8t v6i hiéu qua ctia qua trinh phan
hty mau déu dat trén 95%.

—4—KOH 10% HNO3 10% ==t==HNO3 63%

HC120% ==t HCI 37% H202 30%

100,0
95,0 ﬁ_
90,0
85,0
80,0
750
70,0
65,0
60,0

Hiéu qua phan huay mau (%)

55,0
25 °C 40 °C 50 °C 60 °C
Nhiét d6

Hinh 1. Hiéu qua phan huy mau c4 & cac diéu kién
khac nhau

Tiép tuc thém 15 mL dung dich Nal 2 M vao
cdc mau c6 hiéu qua phan hty cao (dung dich
HNO:s 63%, HCI 37% va KOH 10% & cac nhiét &6
25, 40, 50 va 60 °C va dung dich H20230% & 50 va
60 °C); lac siéu am va d& lang. Phan ndi la cac
polymer & trén, dugc cho qua phéu loc. Tiép tuc
hoa tan phan cédn con lai trong dung dich Nal va
tach phan ndi qua gidy loc. Lap lai qua trinh nay
cho dén khi tach hét MPs trén gidy loc. Nal duoc
chon lam dung dich tach n6i MPs vi day la mot loai
mudi ¢ khoi luong riéng khé cao (d = 3,67 g/cm?3),
cho phép phan tach hiéu qua hau hét cac polymer
[21].

Phuwong phap phén tich phuong sai 2 yéu t&
(two-way ANOVA)) véi mue y nghia p = 0,05 d€
danh gia anh huong cua cac phuong an phan hay
mau khac nhau dén két qua xac dinh MPs cho thay:

Cac dung dich phan hity mau khac nhau cho
két qua ham lugng MPs trung binh trong mau
phan tich khac nhau (Fenh = 4,857 > Fuy thuyét (p = 0,05; 1 =
3,12-9=3,862) vdi p < 0,05, trong d6 phrong an phan
htty mau bang KOH 10% cho ham luong cao nhat
(Bang 2).

C4c nhiét d0 phan huy mau khac nhau cho
két qua ham lwgng MPs trong mau phan tich
khong khac biét vé mat thong ké (Feinh = 1,206 < Fiy
thuyét (p=0,15; f1 =3, 2=9) = 3,862) v&i p > 0,05.

Bang 2. Ham luong MPs (hat/g ww) ® trong cdc mau thi nghiém véi cac phwong 4n phan hiy mau

khac nhau®*®
Téc nhan phan Nhiét d¢, °C
hity mau 25 40 50 60
KOH 10% 0,56 0,99 0,95 1,05
HNO: 63% 0,28 0,32 0,17 0,46
HC1 37% 0,38 0,33 0,41 0,15
F202 30% - - 0,83 0,67

*)Céc MPs c6 thé bao gobm dang hat, soi, manh; ** Diéu kién thi nghiém: dung dich phan huy mau va khéi luong mau

ca theo tilé 10:1 v/w.
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HCl va HNOs dam déc c6 thé phan huy
mot s8 polymer 6 bat ky nhiét dd nao, dan dén viéc
suy giam ham lwong MPs trén thuc t& trong mau
(Bang 2). Biéu nay ciing da dugc Claessens va cs.
[24] cOng bd: hat polystyrene (PS) bi tan chay khi
tiép xuc truc ti€p voi axit nitric. Cac nghién ctru
khac cting cho thdy, khi nhiét d¢ tang, H202 dam
dac c6 kha nang phan huy PS va PVC [25] hay gay
ra sy thay d6i mau cua polyethylene terephthalate
[21].

Dung dich KOH 10% ¢ 40, 50 va 60 °C da loai
bd cac md tdt (H > 95%, Hinh 1), dong thoi cling it
pha huy cac polymer nhét va cho ham lwong MPs
cao nhat (Bang 2) trong s6 cac dung dich phan huy
mau da khao sat. Mt khéc, dung dich KOH 10% ¢
25 °C cho thdy hiéu qua loai bé cac m6 thap hon (H
< 95%), nén ham luwong MPs thdp hon so vdi cac
phuong &n phan huy mau con lai. Do d6, ching toi
lwra chon dung dich KOH 10% & 40 °C (ti 1é 1:10,
w/v, 1 g mau wét twong tng véi 10 mL KOH 10%)
la diéu kién phan htity mau thich hgp nhat.

Anh hwéng ctia thoi gian phan hity miu

Mau ca (6,0 g) dwoc phan hity mau bang 60
mL KOH 10% ¢ 40 °C trong 24, 48, 72 va 96 gio.

Thoi gian 24 gio 1a chua du d&€ mau phan
htty hoan toan trong KOH 10% ¢ 40 °C (H < 95%,
Bang 3). Phuong phap ANOVA 1 yéu td (one-way
ANOVA) cho thay céc thoi gian phan huy mau
khac nhau khong anh hudng nhiéu dén hiéu qua
ctia qué trinh phan huy véi mttc y nghia p > 0,05
(Fiinh = 1,369 < Fiy thuyét (p=0,05; f1 =2, £2=9)= 4,256). Do d¢,
mau duwoc phan huy trong 48 gio dé tiét kiém thoi

gian cho cac thi nghiém tiép theo.

3.2  Anh huwong cia dung dich tich néi cac
polymer sau qua trinh phan hiy miu

Nhu da néi ¢ trén, Nal la mdt loai mudi ¢
khoi luwong riéng kha 16n, cho phép phan tach hiéu
qua hau hét cac polymer [21] bao gom cac polymer
c6 khoi luong riéng 16n nhu PET (4 = 1.32+1.41
g/cm?3) va PVC (d = 1.14+1.56 g/cm?). Tuy nhién, gia
thanh ctia Nal kha cao, do d6 viéc khao sat cac dung
dich c6 gia thanh thdp hon nhu NaCl (d = 2,16
g/cm3), KCl (d =1,98 g/cm3), va ZnClz (d =2,91 g/cm?)
d€ lua chon dung dich tach ndi polymer phu hop
nham tiét kiém chi phi phan tich 1a can thiét.

Sau khi dugc phan htiy bang dung dich KOH
10% & 40 °C (ti 1é dung dich va khéi lugng phan hay
1a 10:1, v/w) trong 48 gid, mau dugc 14y ra va dé
ngudi dén nhiét d6 phong. 15 mL dung dich Nal 2
M, NaCl 2 M, KCI1 2 M va ZnCl2 2 M dwoc thém vao
cac dich chiét mau khéc nhau dé khao sat hiéu qua
tach nSi polymer. Sau qud trinh I4c, ly tam, léng, loc,
phan ndi & trén duoc tach ra va cho qua phéu loc,
phan cédn con lai tiép tuc hoa tan véi dung dich tach
ndi, ti€p tuc tdch phan ndi qua gidy loc; lap lai qua
trinh nay 3 lan d€ dam bao tach hét duoc polymer

trén gidy loc.

Phuong phap ANOVA 1 yéu td (one-way
ANOVA) véi cac s6 liéu & Bang 4 cho thay cdc dung
dich tach noi polymer khong anh huwong nhiéu dén
két qua thi nghiém (ham luong MPs trung binh) véi
mttc y nghia p > 0,05 (Fiinh = 2,555 < Fiy thuyét (o= 0,05; £1=3,
2-12)= 3,490). Do d6, d€ tiét kiém chi phi, dung dich
NaCl 2 M 1a mot lua chon ¢é thé thay thé tot dé tién
hanh tdch néi polymer khoi dich chiét mau ca sau
khi phan htty mau bang dung dich KOH 10%.

Béng 3. Hiéu qua phan htiy mau c4 ¢ cac thoi gian phan htly mau khac nhau (*)

Thoi gian phan hitly mau, gio 24 48 72 96
87 95 97 96
x 85 96 95 98

Hiéu qua phan huy mau, %
88 97 98 96
87 95 97 98

) Diéu kién thi nghiém: 60 mL dung dich KOH 10%, dung d& phan huy 6,0 g cdc mau c, nhiét d6 ta sdy 1a 40 °C.
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Bang 4. Anh hwong ctia cic dung dich khac nhau dén kha ning tach ndi polymer ra khoi dich chiét mau cé (*)

Dung dich tach n&i polymer

Ham lwgng MPs (hat/g ww) trong cac mau thi nghiém

Nal2 M 1,5
NaCl2M 1,0
KCl2M 0,7
ZnCL:2 M 0,7

0,8 2,3 1,3
1,8 1,2 0,8
0,8 1,0 0,8
0,7 0,8 1,2

*) Diéu kién thi nghiém: 60 mL dung dich KOH 10% dung dé phan huy 6,0 g cdc mau c4, nhiét d6 tu sdy 1a 40 °C.

3.3  Quy trinh phan tich

Trén co so cac két qua thu duoc, chung toi
dé xudt mot quy trinh phan tich vi nhya trong mau
¢4 (Hinh 2).

Cén chinh xac 6,0 gam miu ca,
cho vao chai thiy tinh, thém 60 mL KOH 10%,
14c déu, day kin binh

|

Cho chai dung méu vao ti sy,
nhiét 43 40 °C, gitt trong 48 gior d& miu phén hiy

|

L&y méu ra, d€ nguéi dén nhiét 46 phong,
thém NaCl12 M, 1ic d&u béng may rung 14c, d& léng 30-60 phit.
Loc phiannéi qua gidy loc Watmann (d=4,7 pm, kich thudce 1810c 1,0 pm).
Lip lai qua trinh thém NaCl2 M, 1y tdm, lé'ng. loc 314n (gidy loc chiza cac MPs)

Soi kich thudc, mau MPs dwdi kinh hién vi OLympus BX51 ¢6
gén camera Infinity 1

Hinh 2. Quy trinh phan tich cac vi nhita (MPs) trong
mau ca

34 Xac dinh ham luwgng MPs trong ca nuc
(Decapterus lajang) tiéu thu ¢ thanh phd
Hué

Két qua phan tich ham lwong MPs trong cac
mau ca nuc thu thap & cho thwong mai 6 thanh phd
Hué duoc trinh bay ¢ Bang 5. Nhin chung, mtc
tich Iy vi nhua trong ca nuc khao sat khong qua
cao va ciing khong qua thap so véi két qua doi voi
cac loai ca khac trén thé gidi. Nghién cttu gan day
nhat cta Zhu va cs. [26] cho thdy sw ¢ médt cia MPs
trong tat ca cdc mau ca (1dy & cdc d6 sau khac nhau)
tai bién Dong vo6i ham lwong trung binh 1a chua
dén 2 hat/g mAau. Hinh anh mot s hat/soi MPs trén
Hinh 3 cho thdy cdc loai MPs khac nhau vé kich
thirdc, mau sic va hinh dang. Do d6, can c6 nghién
cttu sdu hon vé phan tich ciu truc dé€ xac dinh cac
loai hat/sgi MPs nham gop phan du doan nguén
gbc 6 nhiém vi nhyra trong cac mau nghién ctru &€

c6 nhitng giai phap giam thiéu thich hop.

Bang 5. Ham luong MPs trong ca nuc tiéu thu 6 Thanh phé Hué @

Mau ®) CN1 CN2 CN3 CN4 Trung binh
Hat/g ww 1,0 1,0 1,3 1,0 1,1+02
Hat/cé thé 65,6 70,8 77,3 47,9 654+ 12,6

@ Diéu kién thi nghiém: KOH 10% dung d€ phan hiy mau c4 vdi ti 1 thé tich (mL)/khdi lwong (g) v/w twong tng la
10:1 (10 mL KOH 10% twong tmg véi 1 g mau); nhiét dd ta sdy: 40 °C; thoi gian: 48 gio; dung dich tach ndi polymer 1a

NaCl 2 M; ® Cac mau duoc 14y vao thang 3/2020.
™ & |

—

Hinh 3. M6t s6 hinh anh MPs trong céc mau ca nghién ctru
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4 Kétluan

Phuong phép phan hity mau ca trong dung
dich KOH 10% theo ti 1é phan ting twong ting 10:1
v/w (10 mL KOH 10% tuong dwong véi 1,0 g mau
ca da xay nhuyén) ¢ 40 °C trong 48 gio da duoc lra
chon. Phuong phap nay c6 thé 4p dung dé€ phan
tich thanh cong ham lwong cac vi nhua trong ca.
Tuy s6 liéu phan tich mau thuc t& chua nhiéu,
nhung c6 thé thay rang vi nhya ton tai trong cac
mau c4 khao sit 1a diéu dang quan tam va bao
dong. Ngoai ra, két qua xac dinh MPs trong cac
mau c4 khdo sét ciing cho thdy cé nhiéu loai MPs
khéc nhau (hinh dang, mau sic). Do d6, mé rong
nghién cttu sdu hon vé vi nhua trong cd nodi riéng
va thue pham néi chung 1a rat can thiét nham cé
cai nhin bao quét vé nhiém ban vi nhya trong thuc
pham dé€ kip thoi c6 nhiing giai phap khuyén cdo
thich hop.

Thong tin tai trg

Cong trinh dwoc thure hién véi su tai tro kinh
phi cta Pai hoc Hué (Dé tai ma s6 DHH2020-01-
171).

Tai liéu tham khao

1. Carpenter EJ, Smith KL. Plastics on the Sargasso sea
surface. Science. 1972;175(4027):1240-1241.

2. Eriksen M, Lebreton LC, Carson HS, Thiel M, Moore
CJ, Borerro JC, et al. Plastic pollution in the world's
oceans: more than 5 trillion plastic pieces weighing
over 250,000 tons afloat at sea. PloS One. 2014;
9(12):e111913.

3. Frere L, Paul-Pont I, Rinnert E, Petton S, Jaffré J,
Bihannic I, et al. Influence of environmental and
anthropogenic factors on the composition,
concentration and spatial  distribution  of
microplastics: a case study of the Bay of Brest
(Brittany, ~ France). = Environmental  Polltion.
2017,225:211-222.

4. Peters CA, Bratton SP. Urbanization is a major
influence on microplastic in- gestion by sunfish in

DOI: 10.26459/hueuni-jns.v129i1C.5822

10.

11.

12.

13.

14.

the Brazos River Basin, Central Texas, USA.

Environmental Polltion . 2016;210:380-387.

FAO. The State of World Fisheries and Aquaculture
[internet]. Rome: Programming and Documentation
Service of the FAO Conference, Council and
Protocol Affairs Division; 2016. 200 p. Available
from: http://www .fao.org/3/a-i5555e.pdf

Avio CG, Gorbi S, Milan M, Benedetti M, Fattorini
D, d'Errico G, et al. Pollutants bioavailability and
toxicological risk from microplastics to marine
mussels. Environmental Polltion . 2015;198:211-222.

Brate ILN, Eidsvoll DP, Steindal CC, Thomas KV.
Plastic ingestion by Atlantic cod (Gadus morhua)
from the Norwegian coast. Marine Pollution

Bulletin. 2016;112 (1-2):105-110.

Compa C, Ventero A, Iglesias M, Deudero S.
Ingestion of microplastics and natural fibres in
Sardina pilchardus (Walbaum, 1792) and Engraulis
encrasicolus (Linnaeus, 1758) along the Spanish
Mediterranean coast. Marine Pollution Bulletin.
2018;128:89-96.

Naji A, Nuri M, Vethaak AD. Microplastics
contamination in molluscs from the northern part of

the Persian Gulf. Environmental Pollution.
2018;235:113-120.
Avio CG, Gorbi S, Regoli F. Plastics and

microplastics in the oceans: from emerging
pollutants to emerged threat. Marine Environmental

Research. 2017;128:2-11.

Hartmann NB, Rist S, Bodin ], Jensen LHS, Schmidt
SN, Mayer P, et al. Microplastics as vectors for
environmental contaminants: exploring sorption,
desorption, and transfer to biota. Integrated
Environmental Assessment and Management.
2017;13(3):488-493.

Teuten EL, Saquing JM, Knappe DR, Barlaz MA,
Jonsson S, Bjorn, A et al. Transport and release of
chemicals from plastics to the environment and to
wildlife. Philosophical Transactions of the Royal
Society B. 2009; 364:2027-2045.

Renzi M, Guerranti C, Blaskovi¢ A. Microplastic
contents from maricultured and natural mussels.
Marine Environmental Research. 2018;131:248-251.

Bouwmeester H, Hollman PCH, Peters RJ]B.
Potential health impact of environmentally released
micro- and nano-plastics in the human food
production chain: experiences from nanotoxicology.
Environmental Science & Technology. 2015;49:8932-
8947.

91



Tran Thi Ai M va Pham Thé Diing

15.

16.

17.

18.

19.

20.

92

Thermo Fisher Scientific. Chemical Compatibility
Guide. 2016.

Collard F, Gilbert B, Eppe G, Parmentier E, Das K.
Detection of anthropogenic particles
stomachs: an isolation method adapted to
identification by Raman spectroscopy. Archives of
Environmental Contamination and Toxicology.
2015;69:331-339.

in fish

18.Vandermeersch G, van Cauwenberghe L, Janssen
CR, Marques A, Granby K, Fait Gr, et al. A critical
view on microplastic quantification in aquatic
organisms. Environmental Research. 2015;143:46-53.

Foekema EM, De Gruijter C, Mergia MT, van
Franeker JA, Murk AJ, Koelmans AA. Plastic in
north sea fish. Environmental
Technology. 2013;47:8818-8824.

Science &

Rochman CM, Tahir A, Williams SL, Baxa DV, Lam
R, Miller JT, et al. Anthropogenic debris in seafood:
plastic debris and fibers from textiles in fish and
bivalves sold for human consumption. Scientific
Reports. 2015;5:14340. 2015.

Nuelle M-T, Dekiff JH, Remy D, Fries E. A new
analytical approach for monitoring microplastics in

21.

22.

23.

24.

25.

marine sediments. Environmental Pollution.

2014;184:161-169.

Cole M, Webb H, Lindeque PK, Fileman ES,
Halsband C, Galloway TS. Isolation of microplastics
in biota-rich samples
organisms. Scientific Reports. 2015;4:4528.

seawater and marine

LiJ, Yang D, Li L, Jabeen K, Shi H. Microplastics in
commercial bivalves from China. Environmental
Pollution. 2015;207:190-195.

Claessens M, Van Cauwenberghe L, Vandegehuchte
MB, Janssen CR. New techniques for the detection of
microplastics in sediments and field collected
organisms. Marine Pollution Bulletin. 2013;70:227-
233.

A, Golieskardi A, Ho YB, Larat V,
Salamatinia B. Microplastics in eviscerated flesh and
excised organs of dried fish. Scientific Reports.
2017;7:5473.

Karami

Zhu L, Wang H, Chen B, Sun X, Qu K, Xia B.
Microplastic ingestion in deep-sea fish from the
South China Sea. Science of The Total Environment.
2019;677:493-501.



