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Tém tit:

Sw gia tang o nhiém va phu duong hoa tai cdc thuy viec nudc ngot o Viét Nam tao diéu kién cho vi khudn lam
(VKL), dic biét Microcystis va Anabaena, phdt trién manh va sinh doc té microcystins, gdy nguy hai cho hé
sinh thai va sirc khoe con nguoi. Trong khi WHO da ban hanh nguong an toan 1 ug/L cho nudc sinh hoat,
hé théng xu Iy nuoc tai Viét Nam van chua loai bé hiéu qua doc 16 nay. Nhiéu bién phap kiém sodt VKL da
diege nghién civu nhing con han ché vé chi phi va tinh thc tién. Ddt sét la gidi phdp tiém ndng, than thién
méi truong va da dwoc dp dung tai nhiéu quoc gia. Nghién ciru ndy khdo sat anh hieong ciia mét sé loai dat
sét dén sw phdt trién ciia Microcystis va Anabaena nham tim kiém hwdng kiém sodt VKL hiéu qud cho cdc
thity viee cdp nweée sinh hoat.
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Effects of clay on the growth of cyanobacteria under laboratory conditions
Abstract:

Increasing pollution and eutrophication in Vietnamese freshwater bodies promote the proliferation of
cyanobacteria, particularly Microcystis and Anabaena, which may produce harmful microcystins. This
study investigates the effects of different clay types and concentrations on the growth of Microcystis sp.
and Anabaena sp. under laboratory conditions. Clay samples were characterized by pH, organic content,
mineral composition, and surface morphology, while cyanobacterial growth was monitored over 30 days
at clay concentrations of 5, 20, 80, and 200 mg/L. The results indicate that differences in kaolinite, illite,
and montmorillonite contents influence the capacity of clay to aggregate and remove cyanobacterial cells.
The findings support the potential use of clay as an environmentally friendly approach for controlling
cyanobacterial blooms in freshwater bodies used for domestic water supply.
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1. Pit van dé

Vi khuan lam (Cyanobacteria) 1a nhém sinh vat tién nhan cé kha nang quang hop, phan bd rong trong
cac thiy vue nude ngot va dong vai trd quan trong trong chu trinh ning luong sinh thai. Chung c6 céu trac
té bao don gian, khong c6 nhan dién hinh, khong ti thé va thuong ton tai dudi dang don bao, tap doan hodc
dang soi. Nhiéu loai ¢6 thé hinh thanh di bao dé ¢ dinh nito va tao té bao nghi nham ton tai trong diéu
kién bat lgi. Nho khong bao khi, vi khudn lam diéu chinh vi tri ndi - chim trong cot nude dé toi vu héa anh
sang va dinh dudng. Cac chi nhu Microcystis va Anabaena thuong gy hién tugng no hoa, dac biét ¢ cac
thay vuc phti dudng giau nito va photpho, va hién tuong nay cé thé xay ra quanh niam tai ving nhiét déi.

Mot dic diém dang chi ¥ ctia vi khuan lam 1a kha nang sinh doc t6, trong d6 microcystins (MCs) 1a phd
bién nhat. MCs thudc nhom cyclic peptides, co ciu tric vong bén viing va khé phan huy trong diéu kién
moi truong thong thuong. Ching gy e ché enzyme protein phosphatase 1A va 2A, dan dén ton thuong
gan nghiém trong & dong vat va con nguoi. Cac nghién ciru gan day cho thiy bién d6i khi hau, nhiét do
tang va cuong d6 anh sang cao co thé thuc day qua trinh sinh tong hop MCs, lam gia ting nguy co 6 nhiém
ddc t trong cac thity vue nudce ngot (Shakoor et al., 2026). Pong thoi, cac phan tich di truyén méi da chi
ra rang Microcystis s hitu hé gen thtr cap rat da dang, lién quan dén nhiéu nhom chat doc va hop chét sinh
hoc chua duogc giai ma hoan toan (Yancey et al., 2026). Ngoai ra, MCs dugc ghi nhin c6 kha niang ton tai
lau trong moi truong va chiu tac dong phan huty rat cham, khién viéc kiém soat trd thanh thach thirc 16n
ddi véi quan 1y ngudn nudc (Lerminiaux et al., 2026). Tai Viét Nam, MCs da dugc phat hién ¢ nhiéu ho
chtra 16n nhu Tri An, Dau Tiéng va Nui Coc voi ham luong déng lo ngai, cho thdy nhu cau cép thiét vé cac
giai phap kiém soat vi khuan lam va doc t6 ctia chung.

Hinh 1. Céu triic héa hoc ciia 3 loai djc té Mycrocystins thuwong gap.
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2. Vat liéu va phuong phap nghién ctru

2.1. Vit liéu, héa chit va dung cu nghién ciru

Trong nghién ctru nay, cac vat li¢u, hoa chit va dung cu duoc chuan bj nhim phuc vu cho qua trinh phan
lap, nudi cay va danh gia anh huong cua dat sét dén sy phat trién cta 2 ching vi khuan lam Microcystis
sp. va Anabaena sp.. Mau dit duoc thu tai cac khu vuc c6 thanh phﬁn hat min, sau d6 dugc ray dén cép
d06 hat sét theo yéu cau thi nghiém. Cac miu dét nay dugc phan tich ham luong hitu co theo TCVN 8726-
2012, do pH theo TCVN 5979-2021 va xac dinh khoang vat sét bang phwong phap MBA (Methylene Blue
Adsorption) dya trén kha niang hap phu Methylene Blue. Phuong phdap MBA van dugc sir dung rong rai
trong cac nghién ctru gan day dé danh gia kha nang trao doi cation va dién tich bé mat cua dat sét - 2 yéu
t6 quan trong anh huong dén kha niang két tap va loai bo té bao vi khudn lam.
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2 ching vi khuan lam dwgc phéan lap theo phuong phap Belcher & Swale (1988) va nudi cdy trong
moi truong WC. Thanh phan méi truong WC bao gdm cic mudi khoang thiét yéu nhu K, HPO,, NH,CI,
CaCl,-2H,0, MgSO,-7H,0, NaNO,, NaHCO, cung cac nguyén t6 vi lugng va vitamin B1, B12, H. Pay la
moi trudng chuin duge sir dung trong nhiéu nghién ctru hién dai vé cyanobacteria, dic biét trong cac thi
nghiém danh gia doc t6 va sinh truong (Yancey et al., 2026; Shakoor et al., 2026).

Hoa chat sir dung trong thi nghiém gom Methylene Blue, axit sulfuric 0.1N, nudc cat va cac hoa chit phuc
vu phan tich khodng vat sét theo ASTM C837-99. Cac dung cu thi nghiém bao gém can k¥ thuat do chinh xac
0.01 g, micropipet 500 pL va 1000 L, binh tam giac 125 mL va 1000 mL, cdc thiy tinh nhidu kich ¢&, may
khudy tir, nam chdm khudy PVS, buret 25 mL, gidy loc Baroid s6 987, gidy bac va gidy do pH. Nhimng thiét
bi ndy dam bao d¢ chinh xac trong qua trinh dinh lugng té bao va danh gia hidu suét loai bo.

Céu tric bé mat hat sét duoc chup bang kinh hién vi dién tir quét SEM nham danh gia dic tinh khoang
vat sét, do xOp va dién tich bé mit - cac yéu td dugce chirmg minh c6 vai trd quan trong trong kha niang két
tap va lang té bao cyanobacteria theo cac nghién ciru méi (Lerminiaux et al., 2026). Toan bo vat liéu va
thiét bi trén duoc sir dung xuyén sudt qua trinh thi nghiém dé dam bao do tin cay va tinh lap lai cua két qua.

2.2. Phwong phdp nghién ciru

Phuong phap nghién ctru dugc xdy dung nhdm danh gia anh hudng cua dat sét dén su phat trién cua
hai ching vi khuan lam Microcystis sp. va Anabaena sp.. Trude hét, cac tai lidu trong va ngoai nudc lién
quan dén sinh truéong, dic tinh sinh thai va kha nang két tu cua vi khuan lam dugc thu thap dé lam co s&
ly thuyét. Hai chung vi khudn lam duoc phan lap theo phuong phap Belcher & Swale (1988), “duoc phan
1ap truc tiép... bang cach hit rira té bao”, sau d6 nudi cdy trong méi truong WC chuén, chira day di mudi
khoang va vi lugng can thiét cho su phat trién ciia cyanobacteria.

Mau dat duogc thu tai cac khu vuc c6 thanh ph?m hat min, xr Iy so bg va ray qua ludi < 0,075 mm
dé thu phén hat sét. Ham luong hitu co dugc phan tich theo TCVN 8726:2012, va pH dat dugc xac
dinh theo TCVN 5979:2021, ¢dam bao do chinh xic trong phép do pH huyén phu dat. Thanh phan
khoang vt sét dugc phan tich bang phuong phap MBA theo ASTM C837-99, dya trén kha nang hip
phu Methylene Blue cua dat sét, nham phéan loai cac mau giau kaolinite, illite hodc montmorillonite.
Phuong phap MBA hién van duoc sit dung rong rii trong cic nghién ctru méi vé twong tac dat sét -
cyanobacteria.

M6 hinh thi nghiém duoc thiét ké v6i 52 binh tam giac chira 80 mL méi truong WC va dit sét & bdn
noéng do: 5, 20, 80 va 200 mg/L. Sau khi hap khir tring, mdi binh dugc cdy mot lwong vi khuan lam da
dinh luong bang budng dém Neubauer Improved. Thi nghiém kéo dai 30 ngay, miu duoc ldy mdi 5 ngay
dé xac dinh mat do té bao. Béng thoi, cdu tric bé mat hat sét dugc chup b?mg kinh hién vi dién tir quét
SEM nham danh gia dic tinh hinh thai va kha niang két tu té bao.

Dir liéu duge xir Iy bang Excel va SPSS, st dung ANOVA mét va hai yéu t6 voi ngudng ¥ nghia P <
0.05. Phuong phap nay dam bao do tin cdy va phu hop véi cic nghién ctru hién dai vé kiém soét vi khuin
lam bang vat liéu khoang.

3. Két qua va thao luin

Két qua nghién ctru cho thay, cac mau dit sét thu duoc co sy khac biét r rét vé thanh phan khoang vat,
ham lugng hitu co va pH, tir 46 anh huong tryc tiép dén kha ning kiém soat sy phat trién ciia 2 ching vi
khuan lam Microcystis sp. va Anabaena sp.. Phan tich ban dau cho thay, mau dat giau kaolinite c6 ham
lugng hitu co thap va pH trung tinh, trong khi cic mau chtra illite va montmorillonite c6 ham luong hiru
co cao hon va pH dao dong rong hon. Diéu nay cho thay, sy khac biét vé khoang vat sét co thé dong vai
tro quan trong trong kha ning két tu va loai bo té bao vi khudn lam.
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Bang 1. Bing két qua , ham lwong hiru co ¢6 trong dit, thanh phin khosng vat sét
¢6 trong cac loai dat

o Théng s6 i Gia tri trunNg binh cong i
Mau 1 Mau 2 Mau 3
1 PH. 0 6.77 6.27 6.25
2 Do am (%) 2.26 4.48 5.76
3 Ham lwong cacbon P (%) 1.506 4.322 0.57
4 Ham lwong hiru co P, (%) 2.596 7.451 0.98
5 Ham lwvong Kaolinite (%) 20.16 25.16 52.07
6 Ham lwong Montmorillonite (%) 16.05 42.3 35.47
7 Ham lwong lllite (%) 46.25 20.25 9.05

Anh chup SEM cua cac méu dét sét cho thdy, kaolinite c6 cdu truc dang phién mong, it khe rong, trong
khi montmorillonite ¢6 cdu tric 16p xép chong véi nhiéu khe ha, tao dién tich bé mit 16n hon. Illite c6 cau
tric trung gian gitra hai loai trén. Nhitng ddc diém nay phu hop véi Iy thuyét vé kha nang trao ddi cation
va dién tich bé mat cua dat sét, von anh huong dén kha nang hip phu té bao vi khuan lam.

Hinh 2. Anh chup kinh hién vi quét di¢n tir (SEM) ciia cdc mébu dit
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A: ddt c6 chira nhiéu illite; B: dat cé chira nhiéu montmorillonite; C: ddit c¢é chira nhiéu kaolinite

2 chung Microcystis sp. va Anabaena sp. dugc phan lap thanh céng va nudi cay on dinh trong moi
truong WC. Hinh thai quan sat dudi kinh hién vi cho thdy Microcystis sp. ton tai dang tap doan, trong khi
Anabaena sp. c6 dang soi v6i cac di bao dic trung. Dy 1a hai loai c6 kha ning sinh doc t& microcystins
va thuong xuit hién trong cac thuy vuc pha dudng.

Két qua thi nghiém cho théy, ca 3 loai dat sét déu co kha nang lam gidm mat do té bao vi khuan lam,
nhung mirc d hiéu qua khac nhau tiry thudc vao loai khoang vat va ndong do sir dung. Ddi v6i Microcystis
sp., dat sét giau kaolinite cho hi¢u suét loai bo cao nhét, dic biét & néng d6 200 mg/L. Kaolinite co cAu
tric On dinh, it truong nd, giup tao diéu kién két tu hidu qua hon so vdi illite va montmorillonite.

Ddi v6i Anabaena sp., xu hudng twong tu ciing duoc ghi nhan. Dat sét kaolinite & nong d6 200 mg/L
cho hiéu suét loai bo cao nhét, trong khi montmorillonite va illite cho hiéu sut thdp hon. Diéu nay c6 thé
lién quan dén dic tinh hinh thai cia Anabaena sp., von ¢o dang soi dai, dé bi két tu boi cac hat sét co cAu
tric phién mong nhu kaolinite.
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Hinh 3. Cac chiing VKL (A: Microcystis sp.; B: Anabaena sp.)

Hinh 4. Biéu do thé hi¢n mat dp té bao VKL Microcystis sp. qua 4 nong dé
ciia 3 méu dit sét khdc nhau
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Hinh 5. Biéu do thé hign mdt dp té bao VKL Anabaena sp. qua 4 nong dp ciia 3 mau dit sét khdic nhau
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Phaén tich thong ké ANOVA cho thay sy khac biét co y nghia giita cac nghiém thirc, dic biét & nong do
cao. Piéu nay chung minh, dat sét khong chi c6 kha ning két tu co hoc ma con co thé anh huong dén sy
6n dinh ciia tp doan vi khuan lam. Cac nghién ciru gan day (2020-2026) ciing cho thay dat sét, dic biét
1a kaolinite, c6 thé 1am giam kha ning ndi ciia cyanobacteria bang cach pha v& khong bao khi, tir d6 lam
giam kha nang tiép can anh sang.

Tong hop két qua cho thay, dat sét kaolinite & ndng d6 200 mg/L 1a lya chon t6i wu dé kiém soat sinh
khdi Microcystis sp. va Anabaena sp. trong diéu kién thi nghiém. Diéu nay pht hop véi xu hudéng nghién
cuu hién dai, trong do6 kaolinite dugc xem la vat liéu khoang c6 tiém nang cao trong viéc kiém soat né hoa
vi khuan lam nho tinh on dinh, gia thanh thap va than thién v6i moi truong m
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