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Tém tit
Vi nhwa néi chung (< 1.000 um) dwa vdo méi truong bién va ven bor tir cdc nguon bén ngoai (song, dat lién,
ling dong tir khi quyén...) va/hodc cdc hoat dong trén bién (du lich, van tdi, khai thac va nuéi trong thiy san)
ngdy cang tré nén nghiém trong va dirge quan tam nhiéu do dnh hwong nguy hai cia ching dén sinh vdt, méi
truong va toan bé hé sinh thdi bao gom cd cdc bé phdn cau thanh trong nudi bién. Nhiéu nghién ciru cho thdy
vi nhea tich lity va tac dong dén cdc qud trinh sinh Iy, héa sinh, di truyén gdy anh hwong dén tap tinh va sinh
trieong — phdt trién ciia sinh vat, qua dé lam giam hiéu qua kinh té va tiém dn rii ro doi véi nguoi sir dung, ddng
lwew Y d6i véi cdc lodi gidp xdc, than mém va cd bién la nhitng doi twong chii lyc ciia nudi bién Viét Nam. Vin dé
twong t ciing xdy ra ¢ Viét Nam voi cdc nguon di liéu cho thay viing bién ven bo ¢6 kha nang bi anh hiong boi
rdc thai nhira néi chung, vi nhiea néi riéng. Do vy, theo nguyén tdc “tiép cin phong ngira”, can tim hiéu van dé
va dinh hudng cdc gidi phdp doi véi 6 nhiém vi nhiea trong hoat déng nudi bién.
Tir khoa: Nuoi bién, vi nhyea, Viéet Nam
Abstract

Microplastics in general (< 1,000 um) are increasingly released into marine and coastal environments
from external sources (vivers, land, atmospheric deposition, etc.) and/or from marine activities (tourism, trans-
portation, fishing, and aquaculture). This issue has become more serious and has attracted growing concern due
to their harmful impacts on organisms, environment, and entire ecosystem — including components involved
in mariculture. Numerous studies have shown that microplastics can accumulate in organisms and affect phys-
iological, biochemical, and genetic processes, thereby influencing behavior, growth, and development. These
effects ultimately reduce economic efficiency and pose potential risks to consumers, particularly for crustaceans,
mollusks, and marine fish — the main species of Vietnam s mariculture sector. Similar concerns exist in Vietnam,
where data indicate that coastal areas are likely affected by plastic waste in general and microplastics in partic-
ular. Therefore, following the “precautionary approach,” it is necessary to investigate the problem and develop
appropriate solutions to microplastic pollution in mariculture activity.

Tir khoa: Mariculture, microplatics, Viet Nam

I. MO PAU
Nhya la thuat ngir chung cho nhiéu loai vat

ky [51]. Thong bao cta Hoi ddng Moi trudng
Lién hiép qudc cho thay hang nam thé gidi “xa”

liéu cao phan tir (polymer materials) c6 tinh chat
khac nhau [20]. Mic du c6 thé bj “bé gdy” thanh
cac manh nho, nhya dugc thira nhan rong rai la
tac nhan gy 6 nhiém kho (tham chi 12 khong) bi
phan hiy sinh hoc do thdi gian ton tai ctia chung
6 thé kéo dai tir vai thap ky 1én dén hang thé
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vao bién - dai duong tir 4,8 dén 12,7 triéu tan
rac thai nhua (chu yéu 1a cac ngudn thai tir luc
dia) [28]. Nhing sb liéu nay chi ra bién va dai
duong 1a noi tich iy lugng 16n rac thai nhya
[38]; theo thoi gian, rac thai nhya bi phong hoa
va tré thanh nhitng vi nhya thtr cap nguy hiém
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[25, 58]. Nhu 1a mét hé qua, da co6 hang loat
cong bd d& cap dén nhitng anh hudng bt loi cua
rac thai nhya d6i v6i sinh vat, moi truong va hé
sinh thai thay sinh, ddc biét ddi voi bién va khu
vuc ven bo; kéo theo d6 1a rui ro cho sinh ké
clia con nguoi, bao gdm ca hoat dong nudi bién.
Trong van dé nay, vi nhya va siéu vi nhua theo
phén loai cua Bermudez va Swarzenski (2021)
[7] (sau day dwoc goi la vi nhya) bao gém vi
nhya (microplatics 1-1.000 um) va nhya nano
(nanoplatics < 1 um) duoc luu y do kha niang
tich Iy trong sinh vat/san pham nuéi [32], dua
dén nhimg rai ro tiém 4n vé& mat sic khoe ddi
v6i con nguoi [14, 16, 21, 27, 62]. Hién tugng 6
nhiém béi nhom tac nhan nay da thu hat sy chu
y dang ké trong thoi gian gan day lam thuc day
su chu trong hon nira vao viéc giai quyét thach
thirc moi truong nay [27] ma trude hét 1a giam
sat va danh gia tac dong [1].

Nudi bién (marine aquaculture, con goi la
mariculture) ¢6 nghia 13 nuéi tréng cac loai
sinh vat trong mdi truong nudc lg va nude
mén. O Viét Nam hién nay, tom st va tom thé
chan tring 13 hai trong sb ba d6i turong nudi chu
luc theo Quyét dinh s6 50 cua Thu tuéng nim
2018 (50/2018/QP-TTg) vdi tong dién tich ndm
2024 trén 749.000 ha [67]. Bén canh do, mot $6
nhém déi twong khac ciing déng vai trd quan
trong trong nudi thily san bién va ven bién cia
Viét Nam nhu 1 c4 bién, tm him, than mém...
Hoat dong nudi bién dong vai tro rat quan trong
trong nén kinh t& quéc gia, dugc xem 1a hudng
phat trién hang dau cua nganh nudi trong thiy
san, khong chi nham cung cap hai san phuc vu
nhu cau trong nudc va xuat khau, ma con gop
phan giam 4p luc 1én ngudn loi khai thac tu
nhién, cai thién sinh ké cho céc cong déng dan
cu ven bién. Do vy, can thiét xem xét nhing rii
ro tiém an d6i voi hoat dong nay trudc cac anh
huong do vi nhya nham dinh hudng nhimg giai
phap phu hop.

II. NOI DUNG

1. Anh hwéng ciia vi nhwa dén hoat dong

nudi bién

Anh huong cia rac thai nhya dén hé sinh
thai thuong dugc xem xét theo 2 khia canh:
anh huong dén méi truong va tac dong dén
sinh vat. Theo d6, vi nhua dua dén nhiing anh
huong bat loi ddi v6i nudi trong thily san néi
chung, bao gdm:

1.1 Anh hwéng dén moi truong nuéi: Theo
Ritchie va Roser (2018) [47], cu trac hé sinh
thai cling ¢ thé bi tic dong theo sy “can thiép”
ctia rac thai nhya voi co chét nhu tac dong dén
su xuyén sang, tinh kha dung cua chét hitu co
va su trao d6i oxy. Cong bd cia Wu va cong
su (2023) [57] cho thiy nhua c6 kha ning anh
hudng dén sy truyén qua (lan truyén 4nh sang)
trong nudc; tham chi giai phong HCI (vi du tr
PVC) trong qué trinh quang phan dua dén acid
héa nudc [24]. Ba tac dong c6 hai cua rac thai
nhua dugc dé xuét bao gém tuy ban than cac
hat nhya, giai phong tac nhan 6 nhiém hitu co
kho phan hiy duoc hap thu vao nhua va 10 ri
cac chat phu gia (vi du kim loai nang) c6 trong
nhya [51, 47]. Vi nhya va phu gia c6 ddc tinh
d6i v6i vi tao nén gay anh hudng dén can bang
sinh thai moi truong nudi. Cac phu gia trong
vi nhua (nhu 1a bisphenol A va phthalates) gay
ra mdi de doa cho céac sinh vat dudi dang cac
chat gy rdi loan noi tiét [17] dn dén cac rui
ro vé sinh thai - méi trudng nudi [36]. Ngoai
ra, hat vi nhya con déng vai tro 1am chat nén
cho viéc “dinh cu” cua cac sinh vat séng nhu
dong vat khong xuong séng, vi tdo, vi khuén,
nam hodc virus & bién ma mot sé trong dé 1a
mam bénh tiém ning [20]. Pang luu ¥, cac
mam bénh phat trién manh trén bé mit nhua
va nhiing tac nhan giy 6 nhiém dugc hip phu
c6 thé tiép can cac sinh vat thity sinh tryc tiép
bé’mg cac hat nhya hodc gian tiép sau khi thai
ra moi truong nudc [53]. Phu hop voi nhiing
nhan dinh trén, Thammatorn va Palic (2022)
[51] cho rang nhitng méanh nhya c6 kich thudc
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vi mo cua bat ky loai nhya nao déu co thé dong
vai tro 1a phuong tién lan truyén cac tac nhan
6 nhiém vi mo tir moi trudng xung quanh, theo
d6 de doa cac sinh vét thuy sinh va hé sinh
thai.

1.2 Anh hwéng dén doi twong nuéi — sin
phdm nuéi: Trong nudi trong thiy san, vi nhya
c¢6 kha ning gy nhiéu rui ro cho d6i tugng
nuoi. Tich lily vi nhya & sinh vat bién duoc
gi6i thiéu khai quat qua Bang 1. Pa c6 hang
loat cong bd vé anh hudng cua vi nhya dén
thity sinh vat nudc lo - min, bao gdm ca nhiing
thir nghiém trén cac ddi tuong nudi, theo nhiéu
cach tiép can nhu tac dong truc tiép (ban than
vi nhya), anh hudng cua phu gia va tac dong
dong thoi véi cac tac nhan 6 nhiém khac. Tuy
nhién, bai viét chi khai quat anh huong truc
tiép ctia vi nhya dén mot sb ddi tugng hodc co
lién hé g?m hoac dugc nudi & Viét Nam.

Vé mit tong thé, tinh sinh kha dung ctia vi
nhua (bioavailability) tang 1én khi kich thudc
giam di lam chung dé duoc cac sinh vat & bac
dinh dudng thap hon hip thu do nhiéu sinh
vat trong s nay tiéu thu bat ky “con moi”
nao co6 kich thudc phu hop ma khong c6 kha
nang chon loc [45]; qua d6, gdy anh hudng dén
nhom dong vat khong xuong séng, sinh vat an
loc va ca [20]. Jaikumar (2023) [31] con cho
réng vi nhua lién tuc duogc hép thy trong moi
sinh vat dudi nude va dé dang chuyén 1én cac
bac dinh dudng cao hon trong chudi thirc an;
do vay, da duoc phat hién trong cac san pham
nudi [13] dwa dén rai ro vé strc khoe cho nguoi
tiéu thu [21, 62, 52, 14, 16, 33, 36].

Tac dong cua vi nhya ddi voi sinh vat thé
hién & cac cip do khac nhau, tir dudi té bao
(sub-cellular) d&én hé sinh thai, nhung hau hét
cac nghién ctru déu tap trung vao tic dong &
sinh vat truong thanh [47]. Cac thu nghiém
chi ra rang vi nhya giy ra Grc ché phan tng
oxy hoa, gian doan trao d6i chat, giam hoat
tinh ctia enzym va hoai tir té bao; tuy nhién,
anh huong c6 thé khac nhau tuy theo loai
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sinh vat. O vem xanh chau A, giap xic chan
cheo (Copepoda), ran nudc (Daphnia)... viéc
“nudt” phai vi nhya c6 thé anh huong dén viéc
tiéu thu con mdi, dan dén can kiét nang lugng,
tac dong dén ting truong va wc ché kha ning
sinh san. Vi nhya va cac chét phu gia déu co
thé anh huong dén hé thong mién dich ciia cac
dbi tuong nudi va tao ra doc tinh than kinh
lam giam chat lugng san pham nuéi [49]. Viéc
tiéu thu vi nhua cta céc sinh vat bién con gay
ra nhiing rdi loan vé tap tinh, thay doi sinh ly
cling nhu céc dap tmg mién dich va tinh trang
cang thang (stress) [26, 43] lam giam ting
truong, cudi cing 1am giam loi ich kinh té cua
hoat dong nuoi thuy san [57].

Dién hinh, vi nhua c6 thé dugc tom hép
thu qua mang, miéng va tich tu & cac co quan
trong co thé lam thay déi niang lyc mién dich
bam sinh, anh huong dén kha ning sbng sot,
ton thuong mo, thay d6i hé vi sinh vat duong
rudt va ting “cang thing oxy hoa” [53].
Nghién ctru ciia Wang va cong su (2020) [56]
cho thiy sau 48 gio phoi nhiém véi nong do
300 mg/L, ty 1& tir vong lan luot cia tom si
“giéng” (Penaeus monodon), tdom he Nhat Ban
(Marsupenaeus japonicus) va tom thé chan
trang (Litopenaeus vannamei) 12 47%, 53% va
20% boi 1i loan co ché héa sinh va di truyén
do anh huong cta vi nhwa dén biéu hién gen.
Viéc tiép xuc voi vi nhua & néng dd cao co thé
gdy ra cac phan ung mién dich va su thay doi
hé vi sinh vat duong rudt ¢ tom thé, tham chi
c6 thé gay tir vong [55]. Vi nhwa ctia polyvinyl
chloride (PVS-MPs) da lam tang rd rang su
nhan 1én cia virus gy hoi chimg dém tring
(white spot syndrome virus - WSSV) trong co
thé tom thé, dan dén ty 18 tir vong cao ¢ 4u
tring va tao diéu kién cho sy 1ay truyén WSSV
theo chiéu ngang [48]. Bang cach sir dung vem
xanh (Mytilus edulis) phoi nhiém vi nhya 1am
ngudn thirc an, két qua nghién ctru ciia Chae
va cong su (2019) [11] da chiing minh siéu
vi nhua polystyrene lam thay d6i mot sb chi
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bao sinh hoa va dinh dudng quan trong ddi véi
t6m thé chan tring, bao gdm ca nhiing thay doi
trong hé vi sinh vat duong rudt cung voi ham
luong axit amin va axit béo. Thur nghiém cua
Zeng va cong su (2023) [61] cho thiy tich liy
vi nhya polystyrene gy trc ché ting trudng,
tap tinh boi 16i bat thuong va lam giam hiéu
sudt boi ciia tom thé chan tring; qua d6, xac
nhan va mé rong kién thic vé tac dong dudi
muc gay tir vong va cac mo hinh tac dong doc
hai ctia vi nhya ¢ loai tom nay. Tong quan cua
Timilsina va cong su (2023) [53] chi ra rang
do phwong thirc kiém an ciia cac loai (bao gom
an xac thoi, vat chat léng dong, vat chétlo ling
(huyén phut) va san moi) khién tém néi chung
d& bi ton thuong hon khi tiéu thu vi nhya véi
6 anh huong bao gom (1) tap tinh an, (2) cac
mo khac nhau, (3) tinh trang “cing thang oxy
héa” (oxidative stress), (4) cac dap tmg mién
dich, (5) kha nang sinh san va (6) khu hé vi
sinh vat duong rudt. Khai quat, vi nhya gay
anh huong dén giap xac thity sinh c6 thé duoc
xem xét theo cac cach tiép can khac nhau, tir
co ché dén chuc nang sinh 1y dua dén nhiing
thay ddi vé tap tinh voi hau qua thé hién theo
vong doi [63].

O nhém than mém hai manh vo, vi nhua
c6 tac dong truc tiép va gian tiép dén cac loai
bao gdm anh huéng dén sinh 1y, cau tric moi
truong sdng, ngudn thirc dn va su ton tai cia
céc chat 6 nhidm hitu co [34, 62]. Theo Zhang
va cong su (2019) [62], vi nhya 1a mbi de doa
toan cau ddi véi cac loai than mém hai méanh
vo va thuong dugc phat hién trong céc loai
than mém thurong mai c6 thé an duoc bao gom
trai, hau va nghéu véi vi nhya dang soi chiém
ty 1& 16n nhét ca trong moi truong 1an trong co
thé ddi twong. Cac co ché anh huong co ban
bao gém qué trinh tiéu hoa, hoat dong loc, tich
lity sinh hoc va tac dong dén sinh san. Cong
bd ctia Wang va cong su (2021) [55] néu rd
cac loai vi nhya pho bién nhat & than mém hai
manh vo la PP, PS va PE c¢6 kich thudc < 500

um c6 kha nang anh huong dén hé thong mién
dich, dong thoi ton thuong mo, di tat hé than
kinh, thay di vé ting truong va phat trién,
thay d6i tap tinh sinh 1y va tac dong bét loi dén
kha nang sinh san ciing nhu di truyén. Nghién
clru & vung ctra song Santos - Brazil, Ribeiro
va cong sy (2024) [46] phat hién ham lugng
vi nhya trong co thé cac sinh vat c6 lién quan
dén tinh trang 6 nhiém; trong d6, cao nhat &
hau (Crassostrea brasiliana) do dac tinh an
loc. Thir nghi€m ctia Gaspar va cong su (2018)
[23] cho thdy khi bi phoi nhiém, hau phuong
Dong (Crassostrea virginica) c6 thé tich tu
cac hat polystyrene trong mo cua chung, dac
biét la md gan tuy véi xu hudng di vao trong
lysosome thong qua con duong van chuyén noi
bao (endosomal pathways) dwa dén tac dong
dudi ngudng gy tr vong. Phu hop véi didu
nay, thir nghi€ém cua Bhatt va cong su (2023)
[8] cho thay vi nhya polyethylene mat do cao
lam cham dang ké su phét trién cia au tring;
ddng thoi, ty 1& 4u tring sin sang chuyén sang
giai doan séng ddy ciing giam con 43,5% &
nhém bi phoi nhiém so v&i 64% & nhom khong
chiu anh hudng boi vi nhya din dén qua trinh
dinh cu cta du trung bi cham lai; diéu nay cé
thé anh hudng tidu cuc dén su séng con cua
hau phuong Pong do nguy co bi sin mdi gia
tang. Tuong tu nhu vady, mac du khong gay ra
bét ky doc tinh dang ké niao cho hau Théi Binh
Duong (Crassostrea gigas) nhung cac hat
nhya kich thudc nano c6 xu hudng tich tu ndi
bao va dua doc td hép phu (bdi hat nhya) vao
té bao [9]. Thir nghiém d6i véi 4u trung chir
D cho thiy vi nhwa polyethylene mat do cao
(HPDE) thay d6i tap tinh boi, do vy c6 thé
anh huong dén sy séng sot cua du trung ciing
nhu kha ning dinh cu & méi truong sdng méi.

O ca bién, cong bd ciia Espinosa va cong sur
(2017) [19] cho thay vi nhya polyvinylchloride
(PVC-MP) trong ché d6 an c6 anh huong d6i
véi strc khoe tong thé, dap ing mién dich va su
cing thang cua cé trap
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Bang 1. Vi nhya phat hién trong co thé mét s6 sinh vt nwée lg - mén

Luwgng

Lugng

N phat hign | phathign | MO | | '{inh dang (% | Thanhphdn (% |, | KhuvweKhio
Doi twong % x . | quan phat | Kich thuéc 2 Z 2z Mau sac | sat va nguon
(mau/g | (mau/ca o tong s0) tong s0) .
. 2 hi¢n tham khao
tuoi) the) :
Tom dét 0,7+03 | 2,5+0,5 N/A  |<250 um | Soi (42-69),  |Rayon (61,9), N/A | Péam Cau Hai,
(Metapenaeus omaumod |manh (22-57) |polyamide Hué. My va
ensis) valonhon |vahat(0-27) |(10,5), PET (6,7), cong su, 2023.
Toém vin 06+02 | 23+0,7 O ong tiéu polyethylene
(Penaeus hoéa (5,7), polyacrylic
semisulcatus) (5.8) va
Tom the 11404 | 86+35 polystyrene (3.8)
chan tring
(Litopenaeus
vannamei)'
Tom su 0,5+0,3 | 7,7£3,5
(Penaeus
monodon)’
Tom the 1,73 - N/A  |[Chayéu |77-92% N/A Chit yéu bao gom | Chii yéu | Ban tai siéu thi,
chan tring 3,8/10 g ddduva <100 pm PET, PS,nylonva | mau |Han qudc. Yoon
(Litopenaeus rudt PVC, PP va PE. xanh | vacng sy,
vannamer) 2022.
Tom thé N/A N/A N/A 1-1.000 |Hat,manhva |PP,PE,PS, PET N/A | Cira song
chan tring pm mang khong vaPVC Jiulong, Trung
(Litopenaeus déu (1-200 Qudc. Chen va
vannamet) pm) va bot cong su, 2024
(200 - 1.000
pm)
Tom thé 1,06 185+12 | Ongda 360+£39 |[Sgi(90,8) ¢ Polyethylene Trong | Vinh California
chan tring day — ruot, | (30 —2.800) | dang ban mong | (54,5), polyamide | subt |(Tay Bic
(Litopenaeus mang va pm (93,4), (24,2), (47,7%) | Mexico).
vannamer) VO giap polyesters (12,1), Valencia-
polystyrene (6,1) Castafieda va
va nylon (3,0) cong su, 2022.
Tom thé 09+02 | 133+1,1 | Ongda | 403+296 |Soihodc phin NA Trong |Dim
chan tring day — rudt, pum ménh subt | Caimanero,
(Litopenaeus mang va hoac |DPéng Nam
vannamer) Vo gidp xanh | vinh California.
Valencia-
Castafieda va
cong su, 2022
Tém thé NA 55+0,5 | Vo giap, NA Soi (74,7)va  |Chu yéu la PET Trong | Vinh Santa
chan tring mang, dng phan manh sudt |Marfa-La
(Litopenaeus da day - (22,7) (61,4 — | Reforma
vannamer) rudt va co 72,)va |[(SAMARE)
xanh | thudc Mexico.
(3,2— |Paez-Osuna va
36,4) | cong su, 2023.
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Lwong

Luwong

. phat hién | phat hign | M0/C¥ | | Hinh dang (% | Thanh phan (% | ., | KKhuveekhdo
Doi twgng x x . | quan phat | Kich thwéc z C X z X Mau sac | sat va nguon
(mau/g | (mau/ca o tong so) tong so0) .
. 2 hién tham khao
tuoi) thé) ;
Tom hum gai NA 20-273 | Modaday | MPvaNP | Manh vo (98,3) NA N/A | Chau Au.
(Palinurus NA | 11-339 | Mo mang Manh v (99,2) Kampouris va
elephas) cong su, 2023.
Tom hum gai NA 9,1+1,75 NA MP NA NA NA  |Phia tay
(Palinurus Sardinia, Y.
elephas) Cau va cong su,
Tém him 324045 2023.
Nauy
(Nephrops
norvegicus)
T6m hum NA NA Da day NA S¢i nhd NA NA | Vinh Clyde.
Nauy Murray va
(Nephrops Cowie (2011)
norvegicus)
Tomhum gai | 4,37+ NA Ongtiéu | Phobién | Sginho (77), |Polyamide 6 (wu| NA |Vinh Bengal.
(Palinurus 0,96 hoa (31%) x0 (76) va cac | thé), polyethylene, Hashar va
plyphagus) 1-250 ym; | hatmauden |polyurethane Rahman, 2023.
(16%) 200- (38) (PU),  polyvinyl
500 pm clorua (PVO),
polypropylene,
vinyl clorua, mang
Acrylonitrile
(zexlon), ethylene,
ethylene  vinyl
acetate (EVA)
va  polyethylene
terephthalate
Thanmémnéi| 0,19- | 43-36,6 | NA [Phobiénla | Soi,manh, |Hai loai vi| NA |Khuvucven
chung 1,76 s01 <500 | mang mong va | nhua chinh: bién Yén ai
pm vién Cellophane (CP) (Coastal Area of
va polyethylene Yantai), Trung
terephthalate Qudc. Liu va
(PET) cong su, 2021.
Than mém no6i | 1,04£0,74 | 3,30+£2,04 | Ong tiéu NA NA Cao nhét 1a rayon| NA  |Bién Bot Hai
chung hoa (58,3%) trong (Boha sea).
tong sO 8 loai vi Zhao va cdng
nhua su, 2024,
Hau, vem NA 103+ 1.5 | Ongtiéu NA 90% dang sgi |Polypropylene,| 50% |BaRia— Vung
xanh, ca doi hau; 7,4 £ hoa polyethylene| mau |Tau. Dang Thi
va ca ludi trau 0,7 vem terephthalate,| xanh |Ha, 2023
*k xanh; 4,1 + polyethylene  va
1,3 c4 dbi; polystyrene
1,2£0,9 ca
ludi trau
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- NA: Khong néu 16 hoac khong duoc xac
dinh; - *: tdm nuodi; - MP: Nhua kich thudc micro
(<5 mm), - NP: Nhya kich thudc nano (< 1 um)
theo phén loai cua FAO (2017); **: khong néu
15 tén khoa hoc cua d6i twong dau vang (Sparus
aurata). V& tong thé, vi nhya PVC dong vai tro
nhu la tac nhén gay cang thang nén tiép xuc lién
tuc voi nong d cao co thé gay anh huong tiéu
cuc dén sinh 1y c4 trap dau vang. Ap dung cach
tiép can chan doan da chiéu ¢ nhiéu cap do t6
chirc sinh hoc (tir nguyén tir dén sinh vét) nham
xac dinh anh hudng cta vi nhua dén hoat dong
sinh hoc c4 trap dau vang, thir nghiém ciia Jacob
va cong sur (2021) [29] da cho thay ¢4 phoi nhidm
véi vi nhya c6 ty 1€ tir vong cao hon, mot sO chét
chuyén hoa chinh & nio va gan ting 1én, xuét hién
khiém khuyét mé hoc & gan va rudt, va ty 1& dong
hoa Zn (nguyén t6 thiét yéu) cao hon trong khi
ty 1¢ dong hoa Ag (khong thiét yéu) thép hon.
Dbi véi ca chim vay vang (Trachinotus ovatus),
nghién ctu cua Liu va cong sy (2023) [39] da
cho tha”iy cac hat vi nhua, phé bién c6 kich thudce
20200 pum, duogc phat hién trong rudt ca voi )
lugng 546 + 52 hat/g theo khéi luong tuoi, lam
gia ting luong Proteobacteria va gidm lugng
Firmicutes trong khu h¢ vi sinh vat duong rudt
cua ca. Cong b6 ctia Jacob va cong su (2020) [30]
cho thay 32% truong hop bi anh huong dang keé
do tiép xtic voi vi nhua; trong d6 cac tac dong
16n hon da duoc quan sat thay doi véi cac hat
nhya nho hon (kich thudc <20 um), anh huong
dén hanh vi va chtc ning than kinh, tinh thim
rudt, qua trinh chuyén hoéa va sy da dang cta hé
vi sinh vat duong ruft cua ca ndi chung. Qua

phén tich tong hop, cong bd clia Yuan va cong sur
(2025) [60] ciing cho thay vi nhwa c6 anh hudng
tiéu cuc dang ké dén kha nang thich nghi vé mit
chirc nang cuda ca.
2. Vi nhya trong hoat dong nudi bién &

Viét Nam

Theo Le va cong su (2024) [36], vi nhua
trong nudi trong thity san cha yéu c6 ngudn gde
tir rac thai nhya trén dat lién, hoat dong xir Iy rac
thai lién quan dén du lich, hoat dong vén chuyén,
nghé ca/nudi trong thuy san va ling (dong trong
khi quyén. Khai quat hon, cac ngudn dua den
vi nhya trong nudi tréng thity san da duoc tong
hop bdi Wu va cong sw (2023) [57] bao gébm
moi truong bén ngoai (song, bién, dat lién va khi
quyén) va vi nhya duoc dua vao trong qua trinh
nudi trong thuy san (qua trinh 130 hoa va hao mon
clia ngu cu bang nhya, thire an va bao bi cua cac
san pham nudi trong thuy san) (Hmh 1). Theo
cach tiép can nay, mot so ngudn vi nhya c6 kha
ning anh huong dén nudi bién Viét Nam duoc
trinh bay dudi day.

2.1 Vi nhwa tir méi truong bén ngoai

Trong thuc té rat kh xac dinh 13 rang vi
nhuya tir m6i ngudn bén ngoai ddi voi hoat dong
nudi bién do khong thé thong ké day du va su
pha tron, ling dong... cic ngudn thai ban dau.
Dién hinh, vi nhya tir séng ngdi ¢ thé thu nhan
tir nhiéu dong thai bao gdm nha may xir Iy nudc
thai, nudc thai cong — ndng nghiép, nudc mua
chay tran .... [35]; theo do, vi nhya ¢ song ngoi
¢6 thé c6 mdi twong quan cao voi mét do dan sd,
d6 thi hoa, xir Iy nudc thai va quan 1y chat thai
[18].

I |
1 n— Lo
| Moi trudng ngoai |
I I
I I
| I
| I
S |
! Xi nuée 3 e Ling dong |
| thii Phong hoa, mai mon va vin chuyén R =
1 Mg, ™ (| T e———— N tr khi quyén 1
| y 3 I
! - .
: . ‘\'_g“ff'" 1| O nhiém - Ving ven :
g Séong ngodi vit li¢u (| nhva i Khi bﬂ_ "
4 e uyen o
3 trong qua I dit lidn qu) Dong !
: Mobi truomg trinh nudi | chay :
| Moi truomg nuéi thay san I ] dai |
! nudi nudce ngot /7 duong :
P I i i e
| 4 Phong héa. mai mon va vin chuyén A .x . X I
| T O nhlcm. bién |
khoi |
I
) |

Hinh 1. Céc con dwong dwa vi nhwa vao mdi trudng nudi trong thity sin va san pham nudi trong thiiy san. [57]
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Xem xét theo khia canh x4 thai nhua vao
moi trudng bién, Viét Nam dimng thi 4 trén 20
qudc gia & nhom dau, véi khoang 0,28-0,73
triéu tn/nam, twrong dwong 6% tong luwong
rac thai nhua ra bién cua thé gi6i [66]. Vi 3,2
triéu tn rac nhya/nim [65], lugng nhya thai
vao moi truong ndm 2023 udc tinh 1,8 trigu
tan [66]. Trong s6 nay c6 khoang hon 30 ty tii
ni 16ng, hon 80% sb tui ni 16ng d6 déu bi thai
b6 sau khi ding mot lan. Ngoai ra, tong luong
nhua thai phat sinh tu tau khai thac thiy séan
c6 chidu dai tir 6 m trd 1én 1a 64.143 tin/ndm,
trong d6 luong nhya thai that thoat ra bién 1a

3.814 tin/ndm (chiém 5,6%). Luong that thoat
ra bién chu yéu tir ngudn sinh hoat (chiém
60%, khoang 2.288 tin/nim) va mot phan tir
ngu cu bi mét thu dong (chiém 31%, khoang
1.182 tin/nam) trong qua trinh khai thac. Tat
ca s& trd thanh ngudn vi nhya thir cdp trong
cac hé sinh thai bién va ven bd do bi phong
hoa theo thoi gian. Nhitng s liéu néu trén cho
thdy ving bién ven b Viét Nam chic chin bi
anh huong boi nhua thai néi chung, vi nhua
n6i riéng (Bang 2). Do vy, cac ddi twong nudi
bién c6 kha niang chiu nhiéu rui ro gay ra boi
vi nhua.

Bang 2. Mt vai s6 liéu vi nhwra trong méi trudng bién va ven bo Viét Nam

Loai moi Khu vire/diém Mat d¢/khdi lwgng vi nhya Ngudn tham
truong khao
Biibién  |Khu bao ton 7.374 (manh/100m) va 94,58 (kg/100m) | Nguyén Cong
Thudc céc tinh 8.100 (manh/100m) Son va cong
Tramtich | Xa Pa Loc, Hau Loc, Thanh| 22,05 +8,9 mgke (641 = 1,27 mgkg | % 20%
Hoa den 53,05 £ 5,27 mg/kg) (2.921 dén 5.635
manh/kg)
Cf‘ra song Ba Lat (cua song| 70 dén 2.830 vi nhya/kg :[rém tich bé mit
Hong) kho (300 - 5.000 pm chiém, hon 88% véi
dang soi uu the)
Vinh Tién Yén - Quang Ninh | 664+68 vi nhua/kg (236-1.324 vi nhya/kg)
Curasong/ | Vinh Cira Luc (tinh Quang <1 maw/m?
nudc bien | Ninh), bién D6 Son (TP. Hai
Phong) va vinh Ha Long
Dam Thi Nai 3,2 - 24 mau vi nhya/m*
Ctra song Bach Déng 2 mAu vi nhya /m3 (0,98 - 3,4 hat/m?)

Nude bién & tinh Nam Pinh | 6,7 - 9,2 hat/m? (kich thude < 300 um, dao

dong 20 um - 2 mm)

Nudc bién tinh Thanh Hoa 30 hat/m* (dao dong tur 16 - 44 hat/ m?)
Huyén Can Gio (TP. H) Chi 6,4+3,0 mau/L
Minh)

Ctra bién Thuan An — Hué

35 vi nhya/m? dén 175 vi nhya/m’® nude bé | Nguyén Hoai
mat va 300 vi nhya/kg dén 2800 vi nhya/

Nhu Y va
cong su, 2023

kg tram tich

Déi voi sy lang dong tir khi quyén, cong bd
cua Wu va cong su (2023) [57] chi ra vi nhya
lang dong & d6 thi thay d6i tir 175 dén 313 hat/

m?ngay trong khi Nguyén Minh Ky va cong
su (2023) [4] cho rang vi nhya (kich thudc
300-5.000 um) trong khong khi Viét Nam dao
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dong trong pham vi 71-917 hat/m?/ngay. Theo
d6, vi nhya tir khi quyén xam nhap vao moi
truong nudi trong thity san twong dbi han ché,
nhung sy tich ty cia chung ciing s€ anh huong
dén hoat dong nudi thuy san noi chung [57].
Ngoai ra, thoi tiét khic nghiét ciing anh hudng
dén sy phong pht ctia vi nhya trong méi trudng
nuoi thuy san; vi dy, bao c6 thé di chuyén vi
nhya trén can va giai phong vi nhya trong trim
tich qua d6 lam tang su phong phu cia vi nhua
trong moi treong nuoi thuy san.

2.2 Vi nhwea tir hoat djng nuéi bién

Trong hoat dong nudi trong thiy san noi
chung, nhya thuong dugc st dung dé san xudt
nguyén vt liéu lam 16ng, phao hay nhiing dung
cu khac (vot, khay, x6...) cung voi cac vat li¢u
“dong gbi” dé van chuyén va phan phdi thirc
an hodc san phém. Viée sir dung dung cu - thiét
bi nhya, cung véi thic dn va san phélm cham
soc suc khoe vat nudi va quan ly méi truong
trong nudi trong thity san ciing gop phan tich
lily vi nhya cao hon [13]. Theo Lin va cdng sy
(2022) [37], cac nghién ciru gan day cho thy
mot lugng 16n vi nhya trong cac viung nudi
la AD-MP (viét tit ciia aquaculture-derived
microplastics). S6 lugng nay thay dbi tiry theo
nghién ctru ciia moi tac gia, dao dong trong
pham vi 55,72% — 99,00%. Xem xét vé qua
trinh hinh thanh, tong hop ciia cac tic gia cho
thdy ngudn ctia vi nhya tir nudi thiy san trong
cac khu vuc canh tac bao gdm mot sd phuong
thirc: (1) quang phan, an mon do nudc bién, ma
sat va mai mon do song din dén sy “bé gay”
cling nhu sy mAt mat hodc thai loai cac ngu cy
va vat liéu nhya khac, (2) viéc loai bo cac sinh
vat bam ban c6 thé dan dén viéc giai phong
AD-MP dang soi tur cac thiét bj nuoi tréng thuy
san nhu ludi danh cé va day thung va (3) AD-
MP c6 trong thirc an (do thuong dugc san Xudt
tir nguon dam dong vat dong vat bién, chu yéu
12 c4 va tom ty nhién, 12 nhom dé bi tich lily vi
nhwa [22, 57]) hodc hip phu trén bé mat thude
diéu tri bénh c6 thé xAm nhap vao moi truong
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nudc trong qua trinh nudi trong thay san. Theo
0, c6 kha nang vi nhya sg tich lity nhiéu trong
san pham nudi so voi sinh vét trong méi trudng
tu nhién do mtc d6 phong phu cta vi nhya tur
hoat ddng nudi thuy san trong moi truong khi
cho rang su tich lity nay lién quan chat ché véi
su phong phu cua vi nhya trong sinh canh.

Chi riéng nganh nudi trong thily san Viét
Nam, udc tinh phét sinh khoang 3,2 triéu tan
rac thai nhya mdi nam [1]. Di véi hoat dong
nudi bién Viét Nam, khao sat ctia T6 chirc Quéc
té vé Bao ton Thién nhién (WWF), Tong cuc
Thily san va Tong cuc Bién va Hai dao (2020)
[5] chi ra rang lugng nhya thai phat sinh thay
d6i tiry theo quy mo, dbi twong, phuong thirc
nudi... Theo thoi gian, vi nhya c6 thé phat sinh
tr qua phong hda va mai mon cac nguyén vat
ligu/trang thiét bi va nhua thai c6 lién quan.
Tuy nhién, ¢ thé do van dé phuc tap va khong
thé x4c dinh chinh x4c nén chua tim thay bat ky
ngudn dir liéu nao vé phat thai vi nhwa tir cac
hoat ddng lién quan dén hoat dong nuoi bién &
Viét Nam.

3. Khai quat giai phap dbi véi van dé &
nhiém vi nhya trong hoat ddng nudi bién

Theo Wu va cong (2023) [57], hang loat
giai phap dé kiém soat anh huong cua vi nhya
dén hoat dong nudi thily san, bao gém ngin
chin cac ngudn vi nhua tir bén ngoai bang bién
phap can thiép sinh thai nhu 1 hé thong rimg
ngdp man hay “mang say” (reed bed), giam san
sinh vi nhya trong mdi trudng ving nudi bang
céch img dung cac nguyén vat liéu/trang thiét bi
than thién voi moi trudng va tang cudng quan
Iy viéc st dung... Nudi thuy san no6i chung,
nudi bién noi riéng 1a mot qua trinh lau dai va
bién dong. Trong khi 6 nhidm vi nhya cé thé
hoan toan khac nhau tiy theo thoi gian va diéu
kién méi truong. Theo do, bén canh viéc rng
dung céc bién phap xir 1y, 1am gidm 6 nhiém vi
nhura; can thiét phai giam sat vi nhya trong moi
truong vung nudi [13, 57], xay dung céac tiéu
chuin kiém soét 6 nhiém vi nhua, va tién hanh
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cac nghién ctru hop tac qudc té va lién nganh
[57]. Dién hinh 1a 4p dung cac thiét bi giam
sat ¢6 kich thudc nho, dé sir dung va phan tich
theo thoi gian thyc nhu cong nghé cam bién
tr xa két ndi hé théng internet van vat... dé
thuc hién giam sat li€n tuc va lau dai dbi voi
van d& 6 nhiém vi nhya trong toan bd qua trinh
nudi nham gitp xay dung cac bién phap tmg
pho cu thé. Nhitng van dé quan trong khéc bao

gf")rn chuén hoa viéc kiém soat 6 nhidm vi nhua
trong nudi trong thily san tir quy trinh phén tich
[6, 12] ddng thoi hoan thién ludt phap va cac
quy dinh lién quan. Bén canh dé, cin hop tac
lién nganh tir nuoi va khai thac thay san dén
quan 1y moi trudng, xir Iy rac thai ... dé giai
quyét vn dé rac thai nhua bién ciing nhu 6
nhidm vi nhya trong hoat dong nudi bién.
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