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TOM TAT: Vi khuan lam gy no hoa Microcystis aeruginosa duoc biét dén 1a cd kha niang san sinh doc
t6 gan (microcystins, MC) gay hai cho sic khoe con nguoi va dong vat. Bai bao nay trinh bay két qua xac
dinh ham luong doc té microcystin trong nu6c hd Hoan Klem Phuong phap sic ky long hiéu ndng cao
dugc sur dung nham xéac dinh ndng d6 MC trong nudc va mau nudc nd hoa. Quan xa thuc vat noi tai hd
Hoan Kiém chiém wu thé bai chi Microcytis tao thanh vang day trén bé mat nudc. Hai dang doc t6
microcystins (MC-LR, MC-RR) da duoc so b6 tach va xac dinh. Két qua phan tich sic ky long hiéu nang
cao cho thay, ham luong MC dao dong trong khoang tur 2,1 dén 46 pg MC/L. Ham luong déc t6 vao mua
kho (tr thang 12/2008 dén thang 3/2009) cao hon so véi muia mua. Sy hién dién cua vi khuan lam doc va
nong do microcystin trong hd Hoan Kiém la mot thong tin quan trong cho cac co quan quan ly va 'y té
cong cong. Cac két qua thu dugc cho thay, can thiét phai c6 cac chuong trinh quan tric thuong xuyén su

xut hién cua vi khuan lam doc hai va doc t6 cua ching trong cac thay vue nuéc ngot Viét Nam.
Tuir khéa: Poc td mirocystin, microcystis, né hoa vi khuan lam, phi dudng, h Hoan Kiém.

MO PAU

N¢ hoa cua vi khuan lam (VKL) tai cac thay
vire nu6e ngot, lo va min da va dang 1a van dé
mdi truong ¢ nhiéu qudc gia trén thé gisi. Su
phét trién manh cua VKL tai cac thay vuc da
dugc biét dén tir thé ky tha 12. O nhiém nudc
do cac tac dong tu nhién nhu mua 14, x6i mon
dat... va cac hoat dong cia con ngudi (cong
nghiép, néng nghiép, sinh hoat, du lich, nudi
trong thay san...) dan dén sy phi dudng, trong
d6 c6 phat trién bung phét cia VKL ma chi yéu
1a VKL doc (chiém khoang 25-80%) [9] trong
cac thuy vuc khac nhau xay ra ngay cang
thuong xuyén. Pay 1a mbi de doa cho sirc khoe
con ngudi, c&¢ nganh cong nghiép nudi trong va
khai thac thay hai san, cdc hoat dong giai tri
dudi nuéc va 1a nguyén nhan gay chét dong vat
nudi ciing nhu dong vat hoang dd ¢ nhiéu qudc
gia. Mot sb loai VKL c6 kha niang san sinh ra
nhiéu loai doc té khac nhau gay anh huong
nghiém trong dén suc khoe cua con ngudi va
dong vat khi tiép xtc truc tiép hay gian tlep VoI
nguén nudc bi & nhidm cac loai doc t6 nay.
Chinh vi vay, T chic Y té thé gisi (WHO) da
dua doc t cua VKL vao danh muc cac tc nhan
gay bénh can duoc giam sat. Microcystins la
mét dang doc td gan do VKL san sinh, gay ton
thwong cac té bao gan va ciing 13 tac nhan gay
ung thu. Pay 1a nhom doc td gap kha phd bién
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va hon 80 dang microcystin d& dugc nhan dang
[10].

Trong nghién cau nay, ching toi trinh bay
két qua xac dinh va bién dong ham luong doc té
microcystin tai hd Hoan Kiém theo phuong
phép sic ky long hiéu niang cao.

PHUONG PHAP NGHIEN CUU

Mau thuc vat néi duoc thu bang ludi thuc
vat phil du véi kich thuéc 16 1a 40 pm, thoi gian
thu mau tir 7/2008 dén thang 4/2009. Xac dinh
thanh phan loai VKL trong hé Hoan Kiém theo
phuong phap so sanh hinh thai va st dung cac
tai liéu [11, 4]. Mot lugng thé tich nudc nhat
dinh hdé Hoan Kiém dugc thu va cd dinh boi
dung dich Lugol nham xac dinh mat do té bao
thuc vat noi. S6 luong té bao duge dém trén
budng dém Utemoh du6i kinh hién vi dao
nguoc. Xac dinh thanh phan loai duoc thyuc hién
dudi kinh hién vi Olympus BX51. Mot s6 loai
VKL thuoc chi Microcystis dugc chup anh dudi
kinh hién vi huynh quang (Axiophot; Zeiss).

D¢ xé4c dinh doc to microcystin, mot lwong
thé tich nhat dinh nudc hod dugc thu trong giai
doan tur 7/2008 dén 4/2009 va dugc loc qua gidy
GF/C. Cac mau sau khi loc duge dong kho va
giit & -20°C cho cac phan tich tiép theo. Poc té
microcystin duge xac dinh bang phuwong phap
sic ky long hiéu ning cao (HPLC, Beckman
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Coulter, GmbH, Krefeld, Germany) véi 2 dang
microcystin chuan dang 13 MCYST-LR va
MCYST-RR (Calbiochem, Sandiego, USA) [3]
tai Vién Thay sinh hoc, Truong dai hoc Ky
thuat Dresden, Cong hoa Lién bang Dc.

KET QUA VA THAO LUAN

Vi khuan lam va mat dé té bao

Thanh phan thyc vat noi tai hd Hoan Kiém
chiém wu thé boi nhdm VKL (chiem 90% tong

s thyc vat phu du) va dai dién boi cac chi:
Microcystis, Pseudoanabaena, Aphanocapsa,
Anabaena, Cylindrospermopsis, Planktolynbya,
Raphydopsis va Merismopedia. Theo Chorus
(2001) [2], nhiéu loai thudc cac chi nay cé kha
ning san sinh ra doc t6. Trong sé cac chi ké
trén, tin xuit bit gip cac loai thuoc chi
Microcystis kha cao, dac biét vao cac thoi diém
nd hoa cua nudc véi 5 loai M. aeruginosa, M.
viridis, M. wesenbergii, M. Botrys va M. flos-
aquae (hinh 1).

10 um

Hinh 1. Mét s6 loai Microcystis ¢ hd Hoan Kiém
(a-e). dusi kinh hién vi quang hoc (40 phong dai 200 lan); (f). dudi kinh hién vi huynh quang (d¢ phong dai
1000 lan); a. Microcystis botrys; b. Microcystis wessenbergii; c. Microcystis flos-aquae; d. Microcystis

viridis; e va f. Microcystis aeruginosa.

Chi Microcystis la chi phan bé rong va chaa
nhiéu loai c6 kha ning giy doc nhu:
M. aeruginosa, M. flos-aquae, M. Viridis va
M. ichthyoblabe. Céc loai nay thuong dugc bat
gap trong mau nudc né hoa tai cac thiy vuc phi
dudng ¢ nhiéu quéc gia. Theo Nasri et al.
(2004) [5], cac miu nudc nd hoa ¢ hd Oubeira
(Algeria) bao gom 8 loai thudc chi Microcystis.
Trong khi d6, tai cd&c mau nuéc ng hoa & cac
thay vuc Moroco cha yéu la cac loai
M. aeruginosa va M. ichthyoblabe. Nghién ctru
cua Park et al. (1998) [7] tai hd Suwa (Nhat

Ban) cho thiy 5 loai gébm M. aeruginosa,
M. viridis, M. ichthyoblabe, M. wesenbergii va
M. novacekii dugc nhan dang trong cac mau
nuéc ng hoa. Tai mot s6 hd & Han Quédc, céc
mau né hoa gdbm hai loai chinh M. aeruginosa
va M. ichthyoblabe [8].

Mat do té bao VKL tai hd Hoan Kiém vao
thang 4/2009 duoc trinh bay ¢ hinh 2. Sé luong
té bao VKL rat cao 1,6 x 10° té bao/ml, trong d6
mat do té bao chi Microcystis chiém 20% tong
sb té bao VKL tai hd Hoan Kiém.
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Mat d té bao x 107/mL
N
o

Hinh 2. Mat do té bao cac chi VKL chinh tai hd Hoan Kiém vao thoi diém 4/2009

Két qua nghién ciu nay ciing phi hop véi két
luan cua Nguyen Thi Thu Lien et al. (2010) [6]
khi quan trac su hién dién caa chi Microcystis
trong cdc mau nudc nd hoa tai mot sé thay virc
nudc ngot Viét Nam. So véi mét sé thiy vuc c6
hién dién ng hoa ciia VKL nhu hd NGi Céc, s6
luong té bao VKL tai hd Hoan Kiém cao hon rat
nhiéu lan [12].

Poc t6 microcystin trong nwéc va cac mau né
hoa tai ho Hoan Kiem

Cho dn nay, hon 80 dang microcystin

dd duoc nhan dang tir cAc mau nuéc nd hoa
ngodi tu nhién va cac mau nudi ciy trong phong
thi nghiém. Trong s6 d6, dang MC-LR ¢6 doc
tinh cao nhat va thuong hay gap hon ca [5, 10].
Dang nay c6 doc tinh cao so voi cac dang MC
khéc va n6 duoc coi nhu chat tao u. Két qua phan
tich doc té microcystin véi 2 dang chuan MC-LR
va -RR trong cAc mau nudc va mau ng hoa thu tir
ho Hoan Kiém sir dung phuwong phiap HPLC
duoc trinh bay & bang 1 va 2. Két qua cho thay
rd su hién dién cua doc té MC véi ham luong rat
cao trong méi trudng nude ho Hoan Kiém.

Bang 1. Bién dong ham luong doc to microcystin trong cac mau nudc thu tai hd Hoan Kiém giai

doan 2008-2009

Ngay thu mau Ham luong Ngay thu mau Ham luong
(YMC =-RR, LR) pg/L (YMC = -RR, LR) pg/L
Théng 7/08 2,08 Théang 12/08 19,46
Théang 8/08 5,68 Théng 1/09 13,19
Thang 9/08 46,00 Théng 2/09 28,02
Thang 10/08 7,77 Théng 3/09 23,17
Thang 11/08 7,13 Thang 4/09 7,79

Bang 2. Ham lugng

doc to microcystin trong cac mau nuéc nd hoa thu tai hd Hoan Kiém

Loai vu thé

Ngay thu mau

Cac dang microcystin

Nong 6 MC (ug.mg™ DW)

M. aeruginosa

HK 26/9/08

MC-RR, LR

0,18

M. aeruginosa

HK 3/3/09

MC-RR, LR

0,11

DPoc tb microcystin c6 mat ¢ hau hét cac
thoi diém khao sat véi bién dong MC tong sé tir
2,08 dén 46,00 pg MC/L. Pang chi y 1a ham
luong doc té dat gid tri cao nhat vao thang
9/2008. Pay ciing 1a thoi diém VKL phat trién
manh gay hién tuong nd hoa nudc. Ham lugng

96

MC & hd Hoan Kiém ciing twong tu nhu & hd
Taihu phi dudng ¢ Trung Quéc vao thoi diém
chi VKL Microcystis phat trién manh nhat
(chiém 80% tong sé thuc vat ndi).

Mot sé nghién cau gan ddy cho rang, nong
d6 MC trong nudc chiu anh huéng cua nhiéu
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yéu t6 moi truong nhu anh sang, nhiét do, ham
luong dinh dudng.... Viéc san sinh doc t6 VKL
phu thudc vao nhiét d6 nude. Ham lwong doc té
MC tai mot s thuy vire nude ngot & Nhat Ban,
B6 Pao Nha, Han Qudc, dat gia tri cao nhat vao
thoi diém moa hé va mua thu va thap nhat hoac
khong phat hién duoc khi nhiét 6 nuéc xubng
thip. Tuy nhién, trong nghién ciu nay, ham
luong MC lai cao hon vao thoi diém tir thang
12/2008 dén thang 3/2009, twong tu véi két qua
nghién cau caa Conti et al. (2005) [1] ¢ hai hd
chira 16n tai Ac-hen-ti-na. Bién dong vé thanh
phan loai va té bao do moi truong thay doi va
cac giai doan nd hoa cia VKL khac nhau ciing
c6 thé anh huong dén ndng d6 MC trong nudc
hd Hoan Kiém.

Cac miu né hoa caa VKL c6 thé bao gom
mét hodc nhiéu loai gay doc. Vi vay, nhiéu dang
MC khéac nhau c6 thé cing dugc phét hién.
Trong nghién ctu nay, hai dang MC-LR va
MC-RR véi ham luong MC téng sé dat 0,11-
0,18 pg MC/mg trong lugng kho d& dugc xac
dinh (bang 2). Nhiéu nghién ciu cho rang, phan
I6n cac mau nuéc no hoa (70-80%), trong do
chiém wu thé 1a cac loai thuoc chi Microcystis
déu chira doc tb MC [12].

KET LUAN

Vi khuan lam Microcystis chiém wu thé
trong quan xa thyc vat ndi tai hd Hoan Kiém.
Hai dang Microcystin MC-RR, LR duoc xac
dinh trong cac mau nuéc voi ndng do khé cao
dao d6ng tir 2,08 dén 46,00 ug MC/L va mau
nuéc né hoa dat 0,11-0,18 pug MC/mg khdi
lugng khé. Viéc phat hién cac loai VKL va doc
t6 cua ching cho thiy nguy co 6 nhidm cac loai
tao gy hai va doc t6 tai ho Hoan Kiém.

Loi cam on: Céc két qua thu dugc trong dé tai
Nghi dinh thu Viét - Buc “Nghién cau ung
dung céng nghé hat bun cia CHLB Birc dé 6n
dinh va phuc hdi méi trudng moét sé hd & Ha
Noi”. Tap thé tac gia xin chan thanh cam on B
Khoa hoc va Cong nghé (MOST). Cong trinh
nay ciing duoc hd trg bai DAAD. Tap thé tac
gia xin cam on su giap d& va hop tac caa cac
ddng nghiép tir Vién Thay sinh hoc, Tram
nghién cau Neunzehnhain, TU Dresden, Cong
hoa lién bang buc.
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VARIATION IN MICROCYTIN CONCENTRATIONS IN WATER
ENVIRONMENT OF THE HOAN KIEM LAKE

Duong Thi Thuy, Ho Tu Cuong*, Dang Dinh Kim*, Le Thi Phuong Quynh?

Wnstitute of environmental Technology, VAST
@|nstitute of natural products Chemistry, VAST

SUMMARY

The bloom forming cyanobacterium Microcystis aeruginosa is known to produce cyclic heptatoxins
(microcystins, MC) which can be toxic to human and animal health. In this paper, we present the results of the
determination of microcystin concentrations in the water environment of the Hoan Kiem lake that is the
famous location in the center of Hanoi city. The High Performance Liquid Chromatography (HPLC) was used
to determine the MC concentrations in water and water bloom samples of the Hoan Kiem lake. The
phytoplankton community in the lake composed, mostly of genus Microcystis forming dense mats on the
water surface. Two toxin types were extracted and preliminarily identified as microcystins-LR and RR. The
HPLC analytical results showed that the total microcystin content varied between 2.08 and 46.00 pg MC/L.
The microcystin contents were higher in dry season (from December/2008 to March/2009) than in rainy
season. The occurrence of the toxic cyanobacteria that produce hepatotoxic microcystins as well as
microcystin concentrations in the Hoan Kiem lake provide an important information to public health officials.
These findings show that it is necessary to monitor the occurrence of toxic cyanobacteria and their toxins in
surface water in Vietnam.

Keywords: Cyanobacteria blooms, Microcystis, eutrophication, microcystins concentration, Hoan Kiem
lake.
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