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Bai nghién ciiu

Anh huéng man tinh ctia nudc ri tir nhua gia dung va stt dung mot
lan lén loai vi giap xac Daphnia magna
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TOM TAT

O nhiém nhua d3 trd thanh maét trong nhimg van dé moi trudng nghiém trong nhat trén toan thé
gidi. Nhua c6 thé chita mét luong I6n cac phu gia nhya (nhu phthalate, bisphenol A, kim loai nang),
va ching c6 thé bj théi ra khoi vat liéu nhua, di vao trong moéi trudng nudc va co thé gay ra doc
cho thuy sinh vat (bao gébm vi gidp xac). Trong nghién ctiu nay, chiing téi nghién ctu anh hudng
man tinh ctia nudce 1l nhya ti hai vat dung nhua dugc st dung phd bién (tui dung réc va 4o mua
dung mét lan) én stic séng, su thanh thuc va sinh san cla loai vi gidp xac Daphnia magna. Két qua
clia nghién ctiu cho thay, nuéc ri nhua ti ca hai vat dung nhua nay 6 nong do lén dén 1000 mg/I,
khong gay dnh hudng bét lgi [én stic séng clia D. magna. Tuy nhién, phai nhiém véi nude ri nhua
tU tdi dyng rac (& cac ndng dé 10, 100 va 1000 mg/l) va tir do mua (3 ndng dd 10 mg/l) lam sinh vat
thanh thuc cham hon binh thudng. Bén canh do, hai loai nudc ri nhua nay & néng dé 1000 mg/I
kich thich su sinh san ctia D. magna, va lam tang tir 19 — 37% téng s6 con non so vdéi déi ching,
sau 21 ngay thi nghiém. K&t qua clia nghién clu nay gép phan nang cao su hiéu biét vé doc tinh
céc vat dung nhua dugc st dung phd bién 1én loai vi giap xac D. magna. Ngoai ra, viéc st dung va
thai bd nhua ra moi trudng can dugc quan tam nhiéu hon dé gép phan bao vé hé sinh théi thay
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vyc va suc khde con ngudi.

Tu khoa: nudc i nhya, tui dung rac, do mua st dung mot lan, vi gidp xac

GIGI THIEU

San lugng nhya toan ciu da vugt muc 350 triéu tin
trong nhiing nim gin day!, nhung hon 90% lugng
nhya nay khong dugc tai ché va téi st dung?. Vi
vay, van dé tich tu nhya trong mdi trudng dang ngay
cang tré nén nghiém trong va kho kiém sodt trén toan
cau®*, Trong qué trinh san xudt, mot lugng 16n héa
chét (dugc goi 14 phu gia nhya) da dugc stt dung dé
tao nén céc ddc tinh vét ly, héa hoc hiiu dung va tién
loi cho céc san phdm nhuya®. Trong cac khéu tif san
xudt, st dung, dén thai bo, cac hda chit hay phu gia
nhuya c6 thé bi phat thai, thoi ra (leach) khoi bé mit
ctia nhya va di vao trong mai trudng nudc, va cé thé
gay ra cac tac dong tiéu cuc 1én cac loai thay sinh vét
va ké ca con ngui®. Kha ning théi ra clia cac phu gia
nhya nhu phthalate (PTA), bisphenol A (BPA), kim
loai nidng va di vao trong mdi trudng nudc ciing da
dugc ghi nhan trong mot s6 nghién ctiu gan day”’~°.
Nong d6 ctia PTA va BPA hién dién trong moi truong
da tting dugc ghi nhin & néng do lan lugt 1én dén 470
ug/lva 370 ug/1'%!, Mot phu gia khac cling thudng
dugc dung trong san xudt nhya la nonlphenol (NP) va
nodng do ctia chat nay trong nudc mit tiing dugc ghi
nh4n lén dén 33 pg/1'2.

Phén 16n céc chat phu gia nhya cé ngudn géc hiu
co (nhu PTA, BPA, NP, octylphenol) dugc biét dén

la cac hop chat gay rdi loan noéi tiét (Endocrine dis-
rupting compounds), c6 thé lam rdi loan cac chic
ning cta cac hormone trong hé thong noi tiét ctia
sinh vat®. Cac nghién ctiu gin day ciing da ghi nhan
nhiing anh hudng bat lgi cta cic loai nude ri nhya
(plastic leachates) chtta cac phu gia nhua tii cac vat
dung phé bién 1én sy sinh trudng va phat trién cta
cac loai sinh vat trong hé sinh théi thay vuc 8,13-15,
Cu thé, nudc ri nhya tit cac san phdm nhya polyvinyl
chloride (PVC), polyethylene (PE), da tiing dugc ghi
nhan c6 anh hudng cip tinh dén stic song cua loai
vi gidp xac Daphnia magna va loai copepod Nitocra
spinipes®'>14, Hamlin va cong su (2015) cling tiing
ghi nhan nudc ri nhya ti cac tti nhya PE c6 chiia NP
va c6 thélam suy gidm dén hon 60% stic s6ng ctia loai
c& Pseudochromis fridmani'®. Tuong ty, cac phy gia
nhua dugc sti dung phd bién nhu PTA va BPA ciing da
tiing dugc ghi nhan c6 cac tac dong tiéu cuc lam thay
d6i kich thude co thé, suy giam kha nang sinh san,
lam thay d6i ham lugng lipid trong co thé va tic ché
cdc hoat dong ctia cdc enzyme lam thay d6i cac hoat
dong sinh héa cua vi giap xdc D. magna, D. similis va
Ceriodaphnia silvestrii'>111%17  Qua d6 c6 thé théy,
su hién dién cta nhya trong moéi trudng, dic biét 1a
moi trudng nudc co thé chia dung nhiing rai ro déi
v6i hé sinh thai thiy vic va stic khoe cong dong.

Trich dan baibao nay: TaiNV, Dung L TP, Son D T. Anh huéng man tinh ctia nuéc ri tir nhua gia dung va
st dung moét lan Ién loai vi giap xac Daphnia magna. Sci. Tech. Dev. J. - Sci. Earth Environ.; 5(2):348-357.
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Trong thuy vic nudc ngot, vi gidp xac la mot trong
nhting nhém dong vat phtt du phé bién va ¢ vai trd
nhu 1a mac xich trung gian két néi sinh vat san xuét
(thuc vét phu du) va céc sinh vt tiéu thu bac cao hon
(ca, tdm) trong chudi thiic 4n '8, Ngoai ra, do cac dic
diém sinh hoc phtt hgp va ¢é d¢ nhay cao véi cac chit
6 nhiém, céc loai vi gidp xdc, dic biét 14 D. magna tu
lau da dugc tin ciy va st dung phd bién trong céc danh
gid doc hoc trén thé gidi va cd Viét Nam 1820, Viet
Nam 13 nudc thii 4 trén thé gi6i vé thiéu kiém sodt va
phat thii nhya vio méi trudng®. Tuy nhién, nhiing
thong tin vé cac anh hudng bt 1gi clia cac loai nudc
ri nhya tif cdc vat dung nhua dugc stt dung phé bién
& Viét Nam hién nay 1én cdc loai vi gidp xac van chua
dugc nghién ctu va hiéu biét mét cach day du. Do
d6, muc tiéu cta nghién ctiu nay nhim danh gia cac
anh hudng man tinh ctia nudc ri nhya ti hai loai vat
dung nhua dugc sti dung phd bién hién nay bao gom
tui dung rac va 4o mua st dung moét 14n, 1én stic s6ng,
thanh thuc va sinh san cta loai vi giap xac D. magna.
Két qua ctia nghién ctiu sé cung cdp nhiing thong tin
khoa hoc khéi dau vé nhiing anh huéng cting nhu rui
ro ctia nhya d6i v6i cac loai sinh vét trong hé sinh thai
thiy vuc cling nhu stic khoe con ngudi trong tuong
lai.

VAT LIEU VA PHUONG PHAP

Vat liéu thi nghiém

Vat liéu nhya dugc st dung cho nghién ctiu nay
bao gém (i) tdi dung rac (nhya HDPE (high-density
polyethylene); Hinh 1 a) va (ii) 40 mua st dung mét
lan (nhya PE; Hinh 1b) chua qua st dung va dugc
dung cho nghién ctiu. Payla hai vatliéu nhya st dung
mot 1an rdt phd bién hién nay. Nudc ri nhya tit hai vét
liéu nhya nay dugc chuén bi tham khao theo Lithner
va cong sy 3. Cu thé, hai vét liéu nhua nay sé dugc
cat nho vdi kich thude khoang 1 x 1 cm, sau d6 ldy
50 g mobi vat liéu nhya cho vao binh thay tinh chia
1 L nudc cdt. Céc binh thuy tinh (dnh sang di xuyén
qua dugc) chtia vat liéu nhua nay sé dugc ddt ra bén
ngoai, trén bé mat bé tong, dudi anh sing tryc tiép
trong vong 14 ngay (tif 05/02 - 19/02/2020). Phén
dung dich thu dugc tii viéc ngdm 50 g vat liéu nhua
trong 1 lit nudc cat tu cac binh thay tinh (tam goi:
nudc ri nhya 6 ndng do 50 g nhua/l) sé dugc st dung
lam dung dich me d€ pha loang thanh cdc nong d¢ thi
nghiém.

Vi gidp xdc Daphnia magna (Hinh 1c) st dung trong
nghién ctiu nay dugc mua tii cdng ty MicroBio Test
(Bi) va dugc nudi duy tri qua nhiéu thé hé trong méi
trudng nhan tao ISO2! & diéu kién phong thi nghiém
(25 £ 1 °C, cudng do anh sang 1000 Lux véi chu ky
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14h sang: 10h t6i) 20 Sinh vat dugc cho 4n béng vi tdo
Chlorella sp. va YTC (hon hop giau dinh dudng) 22,
Vi tao Chlorella sp. dugc nuéi bing méi trudng 782
trong diéu kién phong thi nghiém (25 £ 1 ?C, cudng
d6 4nh séng 3000 Lux v6i chu ky 12h séng: 12h t6i) 2°.

Thiét ké thi nghiém

Trudc khi tién hanh thi nghiém khodng 40 ca thé D.
magna me dugc Iya chon ngiu nhién va dugc chuyén
sang nudi trong binh thiy tinh 600 ml chita 500 ml
moi trudng nhén tao. Sau d6, con non (<24h tudi) tu
binh nuéi nay sé dugc lya chon ngau nhién va st dung
cho céc thi nghiém phoi nhiém min tinh?°. Trong
nghién ctiu nay, sinh vat sé dugc cho phoi nhiém véi
nudc ri nhua ti tui dyng rac va do mua stt dung mot
lan & cic néng d6 10, 100 va 1000 mg nhya/l. O
moi ndng d6 thi nghiém, 2 cd thé con non D. magna
(<24h) dugc nudi trong cing mét binh thay tinh 100
ml ¢6 chita 80 ml moi trudng ISO, dugc thém vao do
nudc ri nhuya (t tdi dyng rac hodc 4o mua st dung
mot 14n) & cac ndng do thi nghiém va dugce ldp lai 10
lan (n = 10 binh; tdng cdng 20 con D. magna trong 1
16 thi nghiém). Ngoai ra, mot 16 déi chiing cling dugc
chufn bi song song véi cac 16 phoi nhiém. Trong 16
déi chiing, sinh vét chi dugc nudi trong moi trudng
nhan tao ma khdng c6 chia nudc ri nhya. Moi trudng
nuoi va thiic dn & cac 16 thi nghiém sé dugc thay méi 3
lan/ tudn va thi nghiém dugc tién hanh trong 21 ngay
trong diéu kién phong thi nghiém nhu da néu trén 2’
Stic sdng, ngay thanh thuc va tdng s6 con non sinh ra
trong méi binh nudi dugc theo déi va ghi nhan hang
ngay trong sudt thoi gian thi nghiém. Sy thanh thuc
ctia sinh vét dugc ghi nhén bing khoang thoi gian tu
Itc sinh vat sinh ra cho dén khi sinh vat bat dau cé
triing. Cac cd thé chét va con non sinh ra dugc loai
bd ra khoi cac binh thi nghiém trong qua trinh ghi
nhén stic s6ng va sinh san ctia sinh vét.

Tinh toan, xi ly sé liéu

Su s6ng sot clia vi gidp xac trong thi nghiém dugc
trinh bay & dang ty 1é phan tram. Khéc biét cta ty
1¢é song sot clia sinh vét gitia hai 16 thi nghiém dugc
xem 1 ¢6 ¥ nghia théng ké khi n6 dat mtic 20% 2.
Tudi thanh thuc cta sinh vét dugc thé dién & gia tri
trung binh (mean value) va d¢ léch chuén (SD). Su
khéc biét do tudi thanh thuc ctia sinh vat gitia hai 16
thi nghiém dugc kiém dinh bing phén tich phuong
sai (ANOVA), trong phan mém Sigma Plot (12.0). Stic
sinh san cta sinh vat dugc tinh bing téng s6 con non
trong moi 16 phoi nhiém cé dugc trong vong 21 ngay
ctia thi nghiém.
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Hinh 1: Vat liéu thi nghiém: (a) Tdi dung rac; (b) Ao mua sir dung mét 1an; va (c) vi gidp xac Daphnia magna.

KET QUA VA THAO LUAN

Anh huéng ctia nuéc ri nhua lén stic séng
cua Daphnia magna

Sau 21 ngay thi nghiém, ty 1é s6ng s6t ctia D. magna
trong 16 d6i chiing dat 97% (Hinh 2), diéu nay hoan
toan thoa man cic yéu cau cho thi nghiém man tinh
theo APHA (2012)2. Bén canh d6, ty 1¢ s6ng sot ctia
sinh vat trong cac 16 phoi nhiém véi nudc ri nhya
tif tii dyng rdc & cac néng do 10, 100 va 1000 mg/1
sau 21 ngay thi nghiém lan lugt 1a 95, 100 va 95%
(Hinh 2a). Tuong ty, D. magna trong phoi nhiém
v6i nudce ri nhua tii 40 mua st dung mét lan ciing c6
ty 1é song sot cao, dat tit 95-100% sau 21 ngay phoi
nhiém (Hinh 2b). Theo APHA (2012) su khéc biét
vé stic s6ng cua sinh vét trong 16 phoi nhiém so véi
d6i chiing sé c6 y nghia thdng ké khi sy khac biét nay
14 16n hon 20%2°. Qua d6 cé thé thdy phoi nhiém
v6i nudce ri nhya ti tai dung rdc va 4o mua stt dung
mot lan, 6 néng d6 1én dén 1000 mg/l, khéng gay anh
hudng tiéu cuc dén stic song ctia D. magna trong thoi
gian phoi nhiém 21 ngay.

Két qua ctia nghién ctiu nay ciing c6 sy tuong dong
v6i mot s6 nghién ctiu trude day, nghién ctiu ctia Be-
jgarn va cong sy (2015) cho thdy nuéc ri nhya ti tdi
dung rac c6 nguén gdc tit nhya HDPE (high den-
sity polyethylene) khoéng gay ra anh hudéng cép tinh
1én stic s6ng clia clia lodi copepod Nitocra spinipes .
Tuong tu, Schrank va cong su (2019) tiing ghi nhan
stic song ctia D. magna khong bi suy gidm trong phoi
nhiém man tinh (31 ngdy) véi cdc manh vi nhya c6
ngudn goc tit nhya PVC déo c6 chita phu gia Di-
isononyl PTA 24, Mbt vai nghién ctiu truéc day ciing
cho thdy, doc tinh clia cac loai nudc ri nhua phu
thu¢c nhiéu vao thanh phin phu gia ciing nhu vat
liéu nhua®1324. Lithner va cong su (2009) tiing ghi
nhan nudc ri nhya tit cac vat dung nhu dia CD va

cac loai da nhan tao c6 nguén géc tii nhya polycar-
bonate (PC) va PVC géy ra anh hudng cdp tinh lén
loai vi gidp xdc D. magna véi gia tri 48h-ECs tli 5 -
8 g nhya/l!'3. Ngoai ra, két qua nghién ctiu khéc ctia
Lithner va cong su (2012) cting cho thdy nudc ri nhya
tlt cdc vat liéu nhua PVC c6 doc tinh cao nhit véi so
v6i cac vat liéu nhua khéac (nhuya polypropylene (PP),
epoxy) trong phoi nhiém cép tinh véi D. magna®.
Tuong ty, chi c6 8 mau nuéc ri nhya (c6 ngudn goc
ti nhya PVC, PP, polyurethane) trong tdng s6 21 mau
tif cdc vat liéu nhya khdc nhau trong nghién ctiu cta
Schrank va cong su (2019) gay anh hudng cip tinh 1én
D. magna 24 Theo Lithner va cdng su (2009), dia CD
dugc tao thanh gobm mot mit Ia nhya PC va mat kia
la nhiéu 16p kim loai nang (Ag, Cr, Co); trong khi d6
nhya PC va PVC c6 phu gia véi ty 1¢ kha cao 1a PTA
bén canh mot vai kim loai ning (chi, cadimi) dugc
duing trong san xudt 3.

Nudc ri nhya tit céc vat dung nhya PVC va PC thé
hién doc tinh cao hon so v6i nhya PP va polystyrene
1én stic s6ng ctia loai dong vat chan to (barnacle) Am-
phibalanus amphitrite>>. C6 thé thdy ring doc tinh
ctia nudc ri nhya c6 ngudn goc ti cac vat liéu nhua
khac nhau 1én cic loai sinh vat da c6 su khéac biét.
Theo thong tin dugc in trén sin phdm, ti dung rac va
4o mua st dung mot lan dugc st dung trong nghién
ctiu ndy c6 ngudn goc tii nhua PE va HDPE, déy 14 hai
vat liéu nhya da tiing dugc ghi nhén c6 doc tinh thip
hon so véi cic vat liéu nhua khéc, ddc biét la nhya
PVC va epoxy lén stic séng ctia D. magna®. Ngoai ra,
cac phu gia nhya doc hai (nhu: PTA, BPA, NP, chi,
cadmium) thoi ra dugc cho la nguyén nhén chinh gy
ra doc tinh ctia nuée ri nhya 1én cac loai sinh véat >2°,
Trén thuc t€, phin 16n cac phu gia khong lién két hoa
hoc hoan toan véi nhua, vi thé ching c6 thé bi thoi
ra khoi bé mit ctia nhya va di vao trong moi trudng
nuéc’. Phuy gia nhya BPA tiing dugc phat hién véi
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Hinh 2: Ty € séng sét clia D. magna trong phaoi nhi€ém véi nudc ri nhya tir tii dung rac (a) va 4o mua sir dung mot

1an (b).

nodng do 1én t6i 8,3 pg/l trong miu nudc udng sau khi
dugc chtia trong binh nhya PC°. Tuong tu, Lithner
va cong su (2012) tiing ghi nhan nudc ri nhya tii nhya
PVC c6 chiia hgp chit gay réi loan ndi tiét Diisononyl
PTA va day dugc cho la nguyén nhéan chinh giy ra
ddc tinh ctia nude ri nhya PVC lén D. magna®. Bén
canh d6, cac kim loai ndng nhu kém, thiéc, ciing dugc
phét hién trong mau nudc ri nhya tif ging tay phong
thi nghiém cé nguén géc ti nhya PVC véi néng do
cao hon ttr 110 - 1600 l4n so v6i mau nudc doi ching
(nuéc khit ion) 8. Ngoai ra, phan tich mau nudc tiép
xuc v6i nhya PVC déo sau 21 ngay, Schrank va cong
su (2019) con ghi nhén dugc ndng d6 cta Diisononyl
PTA c6 thé1én t6i 2,67 pg/14. Tuong tu, néng do NP
trong mau nudc ri nhya PE ¢6 thé1én t6i hon 40 ug/l
va phoi nhiém v6i miu nudc ri nhya nay c6 thé lam
suy giam dén 60% stic séng clia loai ca Pseudochromis
fridmani'®. Tuy nhién, theo udc tinh nhya PE chi
chtia khoang 10% cac loai phu gia nhya trong thanh
phén theo khdi lugng, trong khi nhya PVC c6 thé
chita dén hon 70% 2, diéu nay gbp phan giai thich cho
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két qua ctia nghién ctu hién tai khi stic séng cta D.
magna khong bi suy gidm trong phoi nhiém man tinh
v6i hai loai nudce ri nhya tit tui dung rac va 4o mua
stt dung mot 14n ¢6 ngudn gdc tii nhya PE va HDPE.
Lithner va cong su (2012) ghi nhin nudc ri nhya ti
céc vat liéu nhya c6 ngudn gdc ti nhya HDPE ¢ ndng
do lén t6i 250 g nhya/l cling khong gy ra doc tinh
cép tinh trén D. magna®. Tuong ty, stic séng ctia D.
magna cing khong bi suy gidm trong phoi nhiém cdp
tinh v6i nuée ri nhya tit cac vat dung nhua c6 nguén
gdc tit nhya PE ¢ n6éng d6 phoi nhiém cao nhit 1én t6i
100 g/1'3. Trong nghién cdu nay, D. magna dugc cho
phoi nhiém véi hai loai nude ri nhya & néng do cao
nhét la 1 g/1, c6 thé néng d6 nay van chua da 16n dé
6 thé gy ra cac tdc dong bat lgi 1én stic s6ng ctia loai
vi gidp xdc D. magna. Nghién cliu hién tai ctia chiing
toi cho thdy phoi nhiém vé6i nude ri nhya tu tui dung
réc va 4o mua sti dung mot 14n c6 nguédn goc tii nhya
HDPE va PE & néng d¢ 1én dén 1000 mg/1 khong lam
suy gidm stic séng ctia loai vi gidp xdc D. magna. Nhu
dé cap bén trén, nhya HDPE va PE nhin chung chtia
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it chat 6 nhiém hodc ham lugng chit 6 nhiém khong
cao bang mot vai loai nhya khdc, do d6, da chua du
kha nang gy chét sinh vat trong nghién ctu hién tai.

Anh huéng cia nuéc ri nhua lén su thanh
thuc ctia Daphnia magna

Thoi gian ti khi sinh vat dugc sinh ra cho dén khi
sinh vat bat ddu c¢ triing diu tién dugc xem 1a do
tudi thanh thuc cta sinh vat. Két qua ghi nhén lién
quan dén sy thanh thuc da cho thdy thoi gian thanh
thuc ctia sinh vét trong 16 déi chiing la 5,6 & 1,0 ngay
(Hinh 3). Tuy nhién, D. magna trong phoi nhiém véi
nudc ri nhya tii tai dung réc & cic noéng d6 10, 100 va
1000 mg/1 c6 thaoi gian thanh thuc trung binh lan lugt
la 6,9 £ 1,6, 7,3 £ 1,3 va 6,9 £ 1,0 ngay (Hinh 3a).
Nhu viy c6 thé thdy sinh vit trong phoi nhiém véi
nudc ri nhuya ti tdi dung rac c6 thaoi gian thanh thuc
cham hon so véi sinh vét trong 16 d6i chiing va sy khac
biét nay la c6 y nghia théng ké (p<0,05) theo phép
thtt ANOVA. Két qua tuong tu ciing dugc ghi nhan
trong phoi nhiém véi nuée ri nhuya ti éo mua st dung
moét 1an ¢ nong do 10 mg/1 khi sinh vét trong 16 phoi
nhiém nay c6 d6 tudi thanh thyc trung binh 1a 6,4 +
1,0 ngay (Hinh 3b), chdm hon so véi sinh vat trong 16
doi chiing 5,6 & 1,0 ngay. Tuy nhién, thdi gian thanh
thuc cta sinh vét trong phoi nhiém véi nuée ri nhya
ti 4o mua st dung mét 1an 6 néng dd 100 va 1000
mg/1 khong c6 sy khac biét so v6i d6i chiing va c6 gia
tri trung binh lan lugt la 5,9 & 0,9 va 6,0 & 0,9 ngay
(Hinh 3b). Nhu vay c6 thé thiy rang phoi nhiém véi
nudc ri nhya tu tai dung rdc (10-1000 mg/1) va do mua
st dung mot lan (10 mg/l) c¢6 thé lam chim tré thoi
gian thanh thyc ctia D. magna.

Céc anh hudng dudi miic d6 song chét (d6 tudi thanh
thuc, kich thudc co thé, hoat dong ctia cic enzyme)
ctia nude ri nhya ti cac vét liéu nhya phd bién ciing
nhu cta céc phu gia nhua phd bién (PTA, BPA) 1én
sinh vat cling da tting dugc ghi nhan trong cac nghién
ctiu trudc day. Nghién ctiu ctia Schrank va cong su
(2019) tting ghi nhan D. magna trong phoi nhiém véi
cac hat nhya PVC ciing c6 thoi gian thanh thuc chdm
hon so véi sinh vat trong 16 d6i chiing va phoi nhiém
v6i cac hat thiy tinh ciing kich thuc?*. Tuong tu, két
qué nghién ctiu ctia Yu va cdng su (2020) ciing da cho
théy phoi nhiém véi cac hat nhua PE c6 thé gay ra tac
dong lam tri hoan thoi gian phét trién cta tring cling
nhu thoi gian gitia cdc 1an dé tring cta loai copepod
Tigriopus japonicu®’. Céc tac dong nay ciing thudng
dugc giai thich la gay ra boi cac phu gia nhya da duge
biét dén la cac hgp chit giy rdiloan ndi tiét bi thoi ra
khoi bé mit ctia nhya 227,

Trén thuc té, cdc dnh hudng cta phu gia nhua lén
sinh vat thudng ghi nhan r6 hon § céc dic diém nhu

d0 tudi thanh thuc, sinh san, kich thudc, hoat dong
clia cic enzyme, hon la ty 1¢ chét clia sinh vat!728,
Bén canh d6 tudi thanh thuc, kich thudc cta D.
magna cang bi suy gidm trong phoi nhiém véi phu
gia nhya di-2-ehtylhexyl phthalate (DEHP) & ndng
do 390 pg/l'’. Trong nghién cliu cla Le va cong
su (2019), nhom tac gid cho thdy mic du DEHP &
néng d6 500 ug/l khong lam suy gidm stic s6ng ctia
D. magna, nhung kich thu6c co thé cta sinh vat da bi
suy giam dang ké trong 21 ngay phoi nhiém>°. Ngoai
ra, dugc biét dén nhu 13 mdt trong cic phu gia nhya
phd bién nhét hién nay, BPA ¢ noéng d6 13,8 mg/l
cing ting dugc ghi nhan c¢é anh hudng tc ché lam
suy gidm ham lugng protein va kich thudc co thé cta
D. magna trong phoi nhiém 21 ngay?®. Tuong ty,
BPA 6 nong d6 30 ug/L tiing dugc ghi nhén c6 thé gay
pha v& DNA cing nhu 1am tc ché hoat dong ctia en-
zyme chéng oxy héa (catalase) ctia D. magna®. Nhu
da théo ludn & muc 3.1, cdc phu gia nhya nay c6 thé
bi thoi ra (leachate) trong qua trinh chuén bi nudc ri
nhvya va sy hién dién ciing lic cta cic phu gia nhya
nay c6 thé gay ra cdc anh hudng & muc do sinh hda
ctia sinh vét do d6 c6 thélam thay d6i thai gian thanh
thuc ctia sinh vat. Diéu nay c6 thé gop phén gidi thich
su chim tré d¢ tudi thanh thuc ctia D. magna trong
phoi nhiém véi nude ri nhua so véi d6i ching trong
nghién ctu nay. Theo hiéu biét ctia nhém téc gia, day
la nhiing ghi nhén dau tién vé anh hudng man tinh
ctia nudc ri nhya tli cac vét liéu nhya c6 nguon goc ti
nhya PE va HDPE lén sy thanh thuc cta loai vi giap
xdc D. magna.

Anh huéng cia nuéc ri nhua lén sinh san
cGia Daphnia magna

Sau 21 ngay thi nghiém, t6ng s6 con non sinh ra cta
D. magna trong 16 d6i chiing va cac 16 phoi nhiém véi
nudc ri nhya tii tai dung rdc & cdc noéng d6 10, 100 va
1000 mg/114an lugt 1a 660, 595, 548 va 787 con non. Do
do, téng s6 con non sinh ra trong cac 16 phoi nhiém
v6i nude ri nhya ti tui dung rac § ndong d6 10, 100 va
1000 mg/114n lugt biang 90, 83 va 119% so véi téng s6
con non sinh ra trong déi chiing (Hinh 4a). Nhu vay,
phoi nhiém véi nude ri nhya ti tui dung rac & nong
d0 10va 100 mg/1 trong 21 ngay c6 thélam suy gidm tu
10 - 17% kha néng sinh san ctia D. magna, tuy nhién
phoi nhiém véi 1000 mg/l nude ri nhya nay lai lam
kich thich dén 19% kha ning sinh sdn cta sinh vét.
Tuong ty, tdng s6 con non sinh ra trong phoi nhiém
v6i 10, 100 va 1000 mg/l nudc ri nhya tii 40 mua st
dung mot 1an 14n lugt biang 727, 724 va 902 con non,
tuong duong véi 110, 110 va 137% so véi déi chiing
(Hinh 4).
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Hinh 3: D6 tudi thanh thuc ctia D. magna trong phoi nhiém véi nudc ri nhya tir tdi dung rac (a) va do mua st dung
mét lan (b). Dau “ * ” thé hién su khac biét théng ké (p < 0,05; ANOVA).

Két qua vé su sinh sdn cua sinh vét cho thiy, nuéc
ri nhya ti tui dyng rac va 4o mua stt dung moét lan &
nong d6 phoi nhiém cao nhit (1000 mg/1) dalam ting
gan 19% va 37% s6 con non cta sinh vat thi nghiém,
D. magna. Tuong ty, nudc ri nhya ti 40 mua st dung
mot 14n 6 nong do 10 va 100 mg/l cing c6 tac dong
lam kich thich dén 10% kha nang sinh san cta sinh
vat, trong khi nudc ri nhya tii tti dyng rac & cac nong
d0 nay co thé gay tic chékha ning sinh sdn cta sinh vét
lam suy gidm ti 7-10% t6ng s6 con non sau 21 ngay
phoi nhiém. Diéu nay mot 1an niia cho thdy nuéde ri
nhua tu hai loai vat liéu dung cho nghién ctiu ¢6 thé
chtia chét phu gia va cac chéat phu gia nay da gay ra
cdc tac dong khdac nhau 1én kha nang sinh san ctia D.
magna.

Schrank va cdng su (2019) cho rang cdc phu gia bi ro
ri ra khoi bé mit clia cdc hat nhya PVC déo co thé

1a mot trong céc tic nhan gy ra sy suy gidm tong s6
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con non cta D. magna trong phoi nhiém man tinh
v6i cac hat nhua PVC nay?*. C6 thé thdy ring cic
phu gia dugc st dung phé bién hién nay nhu BPA,
PTA, 1a nhiing hgp chit c6 thé gay rdi loan noi tiét,
vi thé sy hién dién ctia cic hgp chit nay trong nudc
ri nhya c6 thé gy ra nhiing tdc dong bt lgi dén hé
thdng sinh san ctia vi gidp xdc. Nghién cttu trude day
ctia Knowles va cong su ciing da tting ghi nhén phoi
nhiém véi phu gia nhua DEHP 6 néng d6 72 ug/L c6
thé 1am kich thich kha ning sinh san ctia D. magna*>'.
Tuong tu, két qua ctia Seyoum & Pradhan (2019) ciing
cho théy phoi nhiém véi PTA 6 néng d6 390 ug/L c6
thé lam gia ting dén 1,5 1an kha ning sinh san cta D.
magna so v6i d6i chiing 7. Bén canh dé, Le va cong su
(2019) cho thdy kha nang sinh san ctia D. magna con
bi kich thich tit 1,43 dén 1,89 1an trong phoi nhiém
v6i DEHP 6 nong d6 tit 5-50 pg/L so v6i d6i chiing
trong thdi gian phoi nhiém 21 ngay >°. Két qua nghién
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Hinh 4: Téng s6 con non sinh ra trong 16 thi nghiém phgi nhiém vdi nudc ri nhya ti tdi dung rac (a) va 4o mua st

dung mét lan (b) so vai dGi ching.

ctiu clia Spadoto va cong su (2017) da cho thdy kha
néng sinh san ctia loai vi gidp xac nhiét d6i C. silvestrii
bi suy gidm nghiém trong trong phoi nhiém véi phu
gia nhya BPA & néng d6 16n hon 3,11 mg/1'6. Bén
canh d6, Jemec va cong sy (2012) tting ghi nhan BPA
6 néng do 3,45 mg/l c6 thé giy ra cac anh hudng bat
lgi dén kha ning sinh sn ctia D. magna®. Mit khéc,
vat liéu nhya c6 thé chia mot lugng 16n céc chit phu
gia nhya khac nhau bao gom ca cackim loai ning (Pb,
Zn, Cd,), va sy hién sy hién dién dong thoi ctia cac
phu gia nay ciing gép phan gidi thich cho cic phan
tng khac nhau ctia sinh vat trong nghién ctiu nay khi
phoi nhiém véi nude ri nhya ti hai vat liéu nhya & cic
néng d6 khac nhau®. Tuy nhién, nhu dé cap bén trén,
thanh phén va ham lugng clia cdc phu gia nhya hién
dién trong nudc ri nhya van chua dugc xdc dinh trong
nghién ctiu nay. Vi vy, can cé cac nghién ctiu chuyén
sau thuc hién phan tich dinh tinh va dinh lugng céc
thanh phén phu gia hién dién trong nuéc ri nhya ti

cac vat liéu nhua dé c6 giai thich va hiéu rd hon vé doc
tinh gy ra boi nudce ri nhya 1én céc loai sinh vt trong
tuonglai. Theo hiéu biét ciia nhém téc gia két qua cta
nghién ctiu nay 13 nhiing ghi nhan khéi du vé nhiing
anh huéng man tinh ctia nudc ri nhua ti hai vét liéu
nhva dugc st dung phd bién hién nay & Viét Nam 1én
su sinh san ctia loai vi gidp xac D. magna.

KET LUAN

Két qua ctia nghién ctiu da cho thdy méc du nudc ri
nhuya ti tti dung rac va 4o mua st dung m¢t 14n khong
lam suy gidm stic séng cua loai vi gidp xdc nhiét déi
D. magna. Tuy nhién phoi nhiém véi nudc ri nhya ti
tui dyung rac va 4o mua stt dung moét 14n c6 thé lam
tri hoan thoi gian thanh thuc ctia sinh vat. Ngoai ra,
nudc ri nhya tu tai dung rac § nong do thap gy tic ché
nhe kha ning sinh san, trong khi § nong d6 cao lai giy
kich thich kha ning sinh san cta sinh vét. Tuong tu,
kha nang sinh san cta sinh vat ciing bi kich thich khi
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phoi nhiém véi nude ri nhya tit do mua.

Trong moi trudng nude tu nhién, khi c6 dt nhiéu rac
thai nhya nhu tai dung rac va 4o mua stt dung mot
14n thi rat c6 thé sinh vét (nhu: vi gidp xdc) sé bi anh
hudng vé mit sinh san. Vi thé, viéc st dung va phat
thai nhya ra méi truong cin dugc dé€ xudt quan ly dé
g6p phan bao vé can bing hé sinh thdi, da dang sinh
hoc va stic khoe cong dong. Nén c6 thém nghién ciiu
vé phan tich dinh tinh va dinh lugng thanh phan héa
hoc ctia nudc ri nhua tit cac vat dung nhua trong cac
nghién danh gia doc hoc trong tuong lai d€ c6 thé giai
thich va hiéu biét ddy du hon vé doc tinh cta cc vat
liéu nhuya 1én céc thiy loai sinh vét gép phan bao vé
moi trudng, hé sinh théi va stic khoe con nguoi.

LOI CAM ON

Nghién cttu nay dugc tai trg bdi Quy Phét trién Khoa
hoc va Cong nghé Quéc gia (NAFOSTED) thong qua
dé tai ma s6 106.99-2019.39.

DANH MUC TU VIET TAT

BPA: bisphenol A

DEHP: di-2-ehtylhexyl phthalate
HDPE: high-density polyethylene
NP: nonylphenol

PC: polycarbonate

PE: polyethylene

PP: polypropylene

PTA: phthalate

PVC: polyvinyl chloride

XUNG POT LOI ICH

Cac tac gia cam doan rang ho khong cé xung dot loi
ich trong cong bé bai bao “Anh hudng man tinh ctia
nudc ri ti nhya gia dung va st dung mot 1an 1én loai
vi gidp xac Daphnia magna”

PONG GOP CUA CAC TAC GIA

Cac tac gida Nguyén Van Tai, Lé Thi Phuong Dung,
Pao Thanh Son cung tham gia thuc hién thi nghiém,
chuén bi va hoan thanh bai bao nghién ctu nay.

TAI LIEU THAM KHAO

1. Plastic Europe. Plastic - the Facts 2019: an analysis of European
plastic production, demand and waste data. PlasticsEurope
Deutschland e. V. and Messe Duisseldorf; 2019;Available from:
https://www.plasticseurope.org/en/resources/market- data.

2. Auta HS, Emenike CU, Fauziah SH. Distribution and impor-
tance of microplastics in the marine environment: A review
of the sources, fate, effects, and potential solutions. Environ-
ment International.2017; 102:165-176;PMID: 28284818. Avail-
able from: https://doi.org/10.1016/j.envint.2017.02.013.

3. Jambeck JR, Geyer R, Wilcox C, Siegler TR, Perryman M, An-
drady A, Narayan R, Law KL. Plastic waste inputs from land into
the ocean. Science. 2015;347(6223):768-771;PMID: 25678662.
Available from: https://doi.org/10.1126/science.1260352.

355

. Anderson JC, Park BJ, Palace VP. Microplastics in aquatic en-

vironments: Implications for Canadian ecosystems. Environ-
mental Pollution. 2016; 218: 269-280;PMID: 27431693. Avail-
able from: https://doi.org/10.1016/j.envpol.2016.06.074.

. Hermabessiere L, Dehaut A, Paul-Pont |, Lacroix C, Jezequel

R., Soudant P, Duflos G. Occurrence and effects of plastic
additives on marine environments and organisms: a review.
Chemosphere. 2017; 182:781-793;PMID: 28545000. Available
from: https://doi.org/10.1016/j.chemosphere.2017.05.096.

. Barboza LGA, Vethaak AD, Lavorante BRBO, Lundebye AK,

Guilhermino L. Marine microplastic debris: An emerging issue
for food security, food safety and human health. Marine Pol-
lution Bulletin. 2018; 133:336-348;PMID: 30041323. Available
from: https://doi.org/10.1016/j.marpolbul.2018.05.047.

. Bradley EL, Read WA, Castle L. Investigation into the mi-

gration potential of coating materials from cookware prod-
ucts. Food Additives & Contaminants. 2007; 24(3):326-
335;PMID: 17364936. Available from: https://doi.org/10.1080/
02652030601013711.

. Lithner D, Nordensvan |, Dave G. Comparative acute toxic-

ity of leachates from plastic products made of polypropy-
lene, polyethylene, PVC, acrylonitrile-butadiene-styrene, and
epoxy to Daphnia magna. Environmental Science and Pollu-
tion Research. 2012; 19:1763-1772;PMID: 22183785. Available
from: https://doi.org/10.1007/s11356-011-0663-5.

. Ugboka UG, lhedioha JN, Ekere NR, Okechukwu FO. Human

health risk assessment of bisphenol A released from polycar-
bonate drinking water bottles and carbonated drinks exposed
to sunlight in Nigeria. International Journal of Environmen-
tal Analytical Chemistry. 2020:1-10;Available from: https://doi.
org/10.1080/03067319.2020.1759572.

. Li D, Chen H, Bi R, Xie H, Zhou Y, Luo Y, Xie L. Individ-

ual and binary mixture effects of bisphenol A and lignin-
derived bisphenol in Daphnia magna under chronic exposure.
Chemosphere. 2017; 191:779-786;PMID: 29080539. Available
from: https://doi.org/10.1016/j.chemosphere.2017.10.022.

. Wang Y, Wang T, Ban Y, Shen C, Shen Q, Chai X, Zhao W, Wei

J. Di-(2-ethylhexyl) Phthalate exposure modulates antioxidant
enzyme activity and gene expression in juvenile and adult
Daphnia magna. Archives of Environmental Contamination
and Toxicity. 2018; 75(1):145-156;PMID: 29797027. Available
from: https://doi.org/10.1007/s00244-018-0535-9.

. Mao Z, Zheng XF, Zhang YQ, Tao XX, Li Y, Wang W. Oc-

currence and biodegradation of nonylphenol in the envi-
ronment. International Journal of Molecular Sciences. 2012;
13:491-505;PMID: 22312266. Available from: https://doi.org/
10.3390/ijms13010491.

. Lithner D, Damberg J, Dave G, Larsson A. Leachates from plas-

tic consumer products - Screening for toxicity with Daphnia
magna. Chemosphere. 2009; 74:1195-1200;PMID: 19108869.
Available from: https://doi.org/10.1016/j.chemosphere.2008.
11.022.

. Bejgarn S, Macleod M, Bogdal C, Breitholtz M. Toxicity of

leachate from weathering plastics: An exploratory screening
study with Nitocra spinipes. Chemosphere. 2015; 132:114-
119;PMID: 25828916. Available from: https://doi.org/10.1016/
j.chemosphere.2015.03.010.

. Hamlin HJ, Marciano K, Downs CA. Migration of nonylphe-

nol from food-grade plastic is toxic to the coral reef
fish species Pseudochromis fridmani. Chemosphere. 2015;
139:223-228;PMID: 26134675. Available from: https://doi.org/
10.1016/j.chemosphere.2015.06.032.

. Spadoto M, Sueitt APE, Galinaro CA, Pinto TS, Pompei CME,

Botta CMR, Vieira EM. Ecotoxicological effects of bisphenol A
and nonylphenol on the freshwater cladocerans Ceriodaph-
nia silvestrii and Daphnia similis. Drug and Chemical Toxicol-
ogy. 2017; 41(181): 1-10;PMID: 29115172. Available from:
https://doi.org/10.1080/01480545.2017.1381109.

. Seyoum A & Pradhan A. Effect of phthalates on development,

reproduction, fat metabolism and lifespan in Daphnia magna.
Science of the Total Environment. 2019; 654:969-977;PMID:
30453266. Available from: https://doi.org/10.1016/j.scitotenv.
2018.11.158.


https://www.plasticseurope.org/en/resources/market-data
https://www.ncbi.nlm.nih.gov/pubmed/28284818
https://doi.org/10.1016/j.envint.2017.02.013
https://www.ncbi.nlm.nih.gov/pubmed/25678662
https://doi.org/10.1126/science.1260352
https://www.ncbi.nlm.nih.gov/pubmed/27431693
https://doi.org/10.1016/j.envpol.2016.06.074
https://www.ncbi.nlm.nih.gov/pubmed/28545000
https://doi.org/10.1016/j.chemosphere.2017.05.096
https://www.ncbi.nlm.nih.gov/pubmed/30041323
https://doi.org/10.1016/j.marpolbul.2018.05.047
https://www.ncbi.nlm.nih.gov/pubmed/17364936
https://doi.org/10.1080/02652030601013711
https://doi.org/10.1080/02652030601013711
https://www.ncbi.nlm.nih.gov/pubmed/22183785
https://doi.org/10.1007/s11356-011-0663-5
https://doi.org/10.1080/03067319.2020.1759572
https://doi.org/10.1080/03067319.2020.1759572
https://www.ncbi.nlm.nih.gov/pubmed/29080539
https://doi.org/10.1016/j.chemosphere.2017.10.022
https://www.ncbi.nlm.nih.gov/pubmed/29797027
https://doi.org/10.1007/s00244-018-0535-9
https://www.ncbi.nlm.nih.gov/pubmed/22312266
https://doi.org/10.3390/ijms13010491
https://doi.org/10.3390/ijms13010491
https://www.ncbi.nlm.nih.gov/pubmed/19108869
https://doi.org/10.1016/j.chemosphere.2008.11.022
https://doi.org/10.1016/j.chemosphere.2008.11.022
https://www.ncbi.nlm.nih.gov/pubmed/25828916
https://doi.org/10.1016/j.chemosphere.2015.03.010
https://doi.org/10.1016/j.chemosphere.2015.03.010
https://www.ncbi.nlm.nih.gov/pubmed/26134675
https://doi.org/10.1016/j.chemosphere.2015.06.032
https://doi.org/10.1016/j.chemosphere.2015.06.032
https://www.ncbi.nlm.nih.gov/pubmed/29115172
https://doi.org/10.1080/01480545.2017.1381109
https://www.ncbi.nlm.nih.gov/pubmed/30453266
https://doi.org/10.1016/j.scitotenv.2018.11.158
https://doi.org/10.1016/j.scitotenv.2018.11.158

Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi truong, 5(2):348-357

18.

19.

20.

21.

22.

23.

24,

25.

26.

Lampert W. Daphnia: model herbivore, predator and prey.
Polish Journal of Ecology. 2006; 54(4): 607-620;.

Adema DMM. Daphnia magna as a test animal in acute
and chronic toxicity tests. Hydrobiologia. 1978; 59(2):125-
134;Available from: https://doi.org/10.1007/BF00020773.
APHA. Standard Methods for the examination of water and
wastewater (22nd ed.). Washington, DC: American Public
Health Association, American Water Works Association and
Water Environment Federation; 2012;.

Dao TS, Do-Hong LC, Wiegand C. Chronic effects of cyanobac-
terial toxins on Daphnia magna and their offspring. Toxicon.
2010; 55:1244-1254;PMID: 20132836. Available from: https:
//doi.org/10.1016/j.toxicon.2010.01.014.

US Environmental Protection Agency (US. EPA). Methods for
measuring the acute toxicity of effluents and receiving waters
to freshwater and marine organisms (5th ed.). Office of water,
Washington, DC; 2002;.

Kotai J. Introductions for preparation of modified nutrient so-
lution Z8 for algae. Norwegian Institute for Water Research,
Oslo, B-11/69; 1972;.

Schrank |, Trotter B, Dummert J, Scholz-Bottcher BM, Loder
MGJ, Laforsch C. Effects of microplastic particles and leach-
ing additive on the life history and morphology of Daphnia
magna. Environmental Pollution. 2019;255(2):113233;PMID:
31610509. Available from: https://doi.org/10.1016/j.envpol.
2019.113233.

Li HL, Getzinger GJ, Ferguson P, Orihuela B, Zhu M, Rittschof
D. Effects of toxic leachate from commercial plastics on
larval survival and settlement of the barnacle Amphibal-
anus amphitrite. Environmental Science & Technology. 2016;
50(2):924-931;PMID: 26667586. Available from: https://doi.
org/10.1021/acs.est.5b02781.

Lithner D. Environmental and health hazards of chemicals in

27.

28.

29.

30.

31

plastic polymers and products (Doctoral thesis). Department
of Plant and Environmental Sciences, University of Gothen-
burg, Sweden; 2011;Available from: http://hdlhandle.net/
2077/24978.

Yu J, Tian JY, Xu R, Zhang ZY, Yang GP, Wang XD, Lai JG,
Chen R. Effects of microplastics exposure on ingestion, fecun-
dity, development, and dimethylsulfide production in Tigrio-
pus japonicus (Harpacticoida, copepod). Environmental Pol-
lution. 2020; 267(2020):1-9;PMID: 32866870. Available from:
https://doi.org/10.1016/j.envpol.2020.115429.

Jemec A, Tisler T, Erjavec B, Pintar A. Antioxidant responses
and whole-organism changes in Daphnia magna acutely and
chronically exposed to endocrine disruptor bisphenol A. Eco-
toxicology and Environmental Safety. 2012; 86:213-218;PMID:
23062560. Available from: https://doi.org/10.1016/j.ecoenv.
2012.09.016.

Le TPD, Nguyen VT, Vo TMC, Bui NH, Dao TS. Transgen-
erational effects of the plasticizer di-2-ethylhexyl phthalate
on survival, growth, and reproduction of Daphnia magna.
Vietnam Journal of Science, Technology and Engineering.
2019; 61(4):64-69. https://doi.org/10.31276/VISTE.61(4).64-6
9;Available from: https://doi.org/10.31276/V]JSTE.61(4).64-69.
Park SY & Choi J. Genotoxic effects of nonylphenol and bisphe-
nol A exposure in aquatic biomonitoring species: freshwater
crustacean, Daphnia magna, and aquatic midge, Chironomus
riparius. Bulletin of Environmental Contamination and Toxi-
cology. 2009; 83:463-468;PMID: 19475328. Available from:
https://doi.org/10.1007/s00128-009-9745-1.

Knowles CO, McKee MJ, Palawski DU. Chronic effects of Di-
2-ethylhexyl phthalate on biochemical composition, survival
and reproduction of Daphnia magna. Environmental Toxicol-
ogy and Chemistry. 1987; 6:201-208;Available from: https://
doi.org/10.1002/etc.5620060305.

356


https://doi.org/10.1007/BF00020773
https://www.ncbi.nlm.nih.gov/pubmed/20132836
https://doi.org/10.1016/j.toxicon.2010.01.014
https://doi.org/10.1016/j.toxicon.2010.01.014
https://www.ncbi.nlm.nih.gov/pubmed/31610509
https://doi.org/10.1016/j.envpol.2019.113233
https://doi.org/10.1016/j.envpol.2019.113233
https://www.ncbi.nlm.nih.gov/pubmed/26667586
https://doi.org/10.1021/acs.est.5b02781
https://doi.org/10.1021/acs.est.5b02781
http://hdl.handle.net/2077/24978
http://hdl.handle.net/2077/24978
https://www.ncbi.nlm.nih.gov/pubmed/32866870
https://doi.org/10.1016/j.envpol.2020.115429
https://www.ncbi.nlm.nih.gov/pubmed/23062560
https://doi.org/10.1016/j.ecoenv.2012.09.016
https://doi.org/10.1016/j.ecoenv.2012.09.016
https://doi.org/10.31276/VJSTE.61(4).64-69
https://www.ncbi.nlm.nih.gov/pubmed/19475328
https://doi.org/10.1007/s00128-009-9745-1
https://doi.org/10.1002/etc.5620060305
https://doi.org/10.1002/etc.5620060305

Science & Technology Development Journal - Science of The Earth & Environment, 5(2):348-357
@ Open Access Full Text Article Research article

Chronic effects of domestic and single used plastic leachates on
the microcrustacea Daphnia magna
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W= ABSTRACT
; Plastic pollution has become one of the most serious environmental issues worldwide. Plastics can

[l A contain high amount of additives (e.g., phthalate, bisphenol A, trace metals), and they could be
Use your smartphone to scan this leached out of plastics, enter the aquatic environment and cause toxic effects to aquatic organisms
QR code and download this article (including microcrustacean). In this study, we investigated chronic effects of plastic leachates from

two popular plastic materials (garbage bag and disposable raincoat) on the survival, maturation and
reproduction of the microcrustcean Daphnia magna. The results showed that, the plastic leachates
from the two materials at the concentration up to 1000 mg/I did not cause negative effect on sur-
vival of D. magna. However, exposed to the leachates from the garbage bag (at the concentrations
of 10, 100 and 1000 mg/l) and from the disposable raincoat (at the concentration of 10 mg/l), the
animals delayed their maturity ages compared to the control. Besides, the two kinds of leachates
at the concentration of 1000 mg/I stimulated the reproduction of D. magna, resulting the increase
of 17 — 37% of total offspring compared to the control, during 21 days of experiment. The results of
this study contribute to the understanding on the toxicity of popular plastic materials to the micro-
crustacean, D. magna. Additionally, the plastic usage and emission into the environment should
be paid more attention to protect the aquatic ecosystems and human health.

Key words: plastic leachates, garbage bag, disposable raincoat, micro-crustacean
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	Thiết kế thí nghiệm
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