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Abstract. This paper reports the analyses of cyanobacteria Microcystis spp. and toxin occurrence
in bloom samples from some freshwater bodies in Vietnam. Six species of Microcystis (M.
aeruginosa, M. botrys, M. panniformis, M. wessenbergii, M. flos-aquae and M. protocystis) were
identified in 8 bloom samples collected from Lake Tri An (Pong Nai province), Lake Bien Ho and
Lake Duc An (Gia Lai Province), Cua Ngan, Dap Da, Nhu Y, Ho Mung sites (Thua Thien Hue
Province), Lake Hoan Kiem (Ha Noi). The results of the quantitative analyses of Microcystis spp.
and screening of microcystin by ELISA in the water are presented. The cell density of Microcystis
spp. ranged from 11x10° to 624,5x10° cells/ mL' and M. aeruginosa as the dominating species. In
the water samples, microcystins detected by ELISA varied between 5.854 and 17.966 ng mL™.
The results from toxin analyses showed that there was no correlation between the total biomass of

Microcystis and microcystins concentration in the same sample.
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1. Introducﬁon

Microcystis Spp- are planktonic
cyanobacteria that distribute all over the world,
in freshwater bodies such as ponds, lakes, rivers
and even in brackish or saline waters. They
occur in dense colonies in eutrophic waters
formed blooms [1]. Algal blooms can destroy
views, pollute water environment because they
may consist of species that can produce toxic
substances which can alter the quality of the
water.

Microcystins are cyclic heptapeptides,
majority produced by Microcystis spp. At
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present, at least 80 microcystin variants have
been known [2]. The occurrence of these toxins
in supplied drinking waters can cause damage
to human and animal health. Microcystins can
inhibit protein phosphatases, cause changes in
membrane integrity and conductance, and are
tumour promoters, in addition to causing major
liver damage [3, 4]. Concern about the
microcystin health hazard for humans, the
World Health Organization (WHO) suggested a
guideline level of microcystin-LR at 1ug/L as a
safe level in drinking water [5].

Freshwater cyanobacteria blooms are
known to have worldwide-occurrence [6].
Nevertheless, studies dealing with toxicology of
cyanobacteria in Vietnam are not very
abundant. This paper reports the analyses of
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cyanobacteria and toxin occurrence in bloom
samples from some freshwater bodies in
Vietnam. The toxin contents were determined
by ELISA. These results will be the basic
knowledge for future studies of potential
polluted these toxins in studied area.

2. Ma‘terials and methods

Sampling sites: Bloom samples were
randomly collected from Lake Tri An (Dong
Nai province), Lake Bien Ho and Lake Duc An
(Gia Lai Province), Cua Ngan, Dap Da, Nhu Y,
Ho Mung sites (Thua Thien Hue Province),
Lake Hoan Kiem (Ha Noi). Sampling was
carried out on August 20-30, 2008.

Sampling: Qualitative samples were
collected by a plankton net and fixed by formal
4% solution. Quantitative samples were
collected by a plastic tube, 2 m in length and 1Q
cm in diameter. Water samples then were mixed
in a small bucket. Then the sub-samples of 100
mL were collected and fixed by Lugol acid
solution. The ones of 1.5 mL were collected in
Eppendorf tubes and were kept at -18 °C for
toxin analysis.

Examination of samples: Both live and
preserved  cyanobacterial samples  were
examined by light microscopes Olympus BX60
and Olympus DP12 with digital camera.
Species were identified and taken photograph.
The identification of cyanobacterial species was
mainly made with reference to Komarek and
Anagnostidis (1999) [7, 8].

Cell counts: direct counts of preserved
samples were carried out with Sedgewick
Rafter chambers using microscope at 200 x
magnification. The Microcystis spp. colonies
were separated by sonicating in 3 minutes
before sediment in chambers.

Microcystins were analyzed by Enzyme -
Linked Immunoabsorbent Assay (ELISA) [9]:
Microcystin concentrations in bloom samples
were analyzed by the ELISA test using
Microcystins Plate Kits (Abraxis, USA). The
kits were calibrated with a non-toxic
microcystin-LR surrogate at levels equivalent to
0.1, 0.4, and 1.6 parts per billion (ppb) (or pg L
') microcystin-LR. The water samples were
sonicated for 3 minutes to lyse the cells,
followed by centrifugation for 10 min at 10 000
g. The optical density of the supernatant was
measured at 450 nm on a Microreader
(Hyperion 3) and the microcystins
concentrations (ug L) in the samples were
determined from the standard competitive curve
of microcystin-LR. If the microcystin
concentrations in the samples were higher than
levels equivalent to the standard calibration (1.6
pg L") the samples were diluted until inside the
range of the standard curve.

3. Results and discussion

Species composition of microcystis spp. in study
waters

In 8 natural bloom samples collected, we
identified six species of Microcystis including
M. aeruginosa, M. botrys, M. wesenbergii, M.
flos-aquae, M. panniformis and M. protocystis.
Species composition and their occurrences in
the studied sites were shown in Table 1.

The species M. aeruginosa, M. botrys and
M. wesenbergii were common in all studied
sites. They are tropical and subtropical bloom-
forming species. M. panniformis is tropical
species found in all sites except Tri An and
Hoan Kiem. M. flos-aquae and M. protocystis
were rare in these materials.
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Table 1. Species composition of Microcystis spp. and their occurrences in the studied sites

Sampling sites

Species . TriAn BienHo DucAn CuaNgan NhuY DapDa HoMung Hoan Kiem
M. aeruginosa + + i - i i - *
M. botrys + 1 + + i N i it
M. wesenbergii + + + i+ i 5 i b
M. flos-aquae,  + - - - i + - B
M. panniformis — + + + * + + B
M. protocystis  — = = i = = - —

Abbreviations: (+) present; (-) not present.
4
Microcystis biomasses

The results of quantitative analyses of each
species and total biomass of 8 bloom samples
collected from studies sited from 20-30
Autumn, 2008 were shown in Table 2 and Fig.
1. From Table 2, we found that the biomass of
M. aeruginosa is the highest in all samples,
especially in Nhu Y site with the cells density

of 312x10° cells/ mL; then M. botrys, with the
cells density of 160,5x10° cells/ mL in Nhu Y
site. These two species were known can
produce microcystins with high concentrations
and cause dense blooms in all studied sites. The
least amount of M. protocystis cells was found
in samples collected in Cua Ngan site with only
1x10° cells/ mL. This is also the toxic species
with high concentration.

Table 2. Cell density of cyanobacteria in the studied localities

Cell density (x 10° cells/mL)

. »
Slizocs Tri Bien Duc Cua Dap Nhu  Ho Hoan
An Ho An Ngan Da p'é Mung Kiem
M. aeruginosa 108 4,5 10 29 66 312 145 7
M. botrys 10 5] 13 151 131 160,5 51,6 7
M. wesenbergii 16 1 3 0,8 4,5 1 1 9
M. flos-aquae 10 0 0 0 11 10,5 0 0
M. panniformis 0 0,5 3,7 96,8 1 140,5 9,6 0
M. protocystis 0 0 0 1 0 0 0 0
Total biomasses of 144 11 29,7 278,6 213,5 6245 2072 23
Microcystis spp.
700000 - 8 M. protocystis
600000 - B M. panniformis
500000 4 B M. flos-aquae
B M. wesenbergii
E 400000 - L
= 300000 - Aol
e 200000 8 M. aeruginosa
100000 -
04— =

TriAn BienHo DucAn CuaNgan DapDa NhuY HoMwumg Hoan

Kiem

Fig.1. Cell density of Microcystis spp. in the studied localities.
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Microcystins analyses

The results of ELISA test for microcystins
in bloom samples showed that in 8 samples of 8
studied sites, 7 samples were positive about
microcystins with rather high concentrations
(Table.3; Fig.2). Only the concentration of
toxin in Lake Tri An was too low to detect. The
toxin concentrations ranged from 17.966 ng/mL
in Duc An to 5.854 ng/mL in Nhu Y sample.

Comparing microcystin concentrations and
biomasses of Microcystis spp. (Table 3), we
found that in Duc An site, the concentration of
microcystins is highest (17.966 ng/mL) but the
biomass is rather low (29,7x10 cells/mL). By
contract, in Nhu Y, the concentration of
microcystins is lowest (5.854 ng/mL) but the
biomass of Microcystis spp. is highest
(624,5x10° cells/mL) (Table 3; Fig.2).

Table 3. Microcystins detection by ELISA in natural cyanobacterial blooms in the studied localities

Microcystis spp. biomasses

Location Microcystins concentrations (ng/ mL) (x10° cells/mL)
TH An 0 i

Bien Ho 9.434 11

Puc An 17.966 29,7

Cua Ngan 17.579 278,6

Pap Da 14.968 213,5

NwY . 5854 624,5

HoMung  13.012 207,2

Hoan Kiem 16.395 ) 23

700000
600000
500000
400000 +
300000 -
200000 -
100000 -+

gLy

cells/mL

«.‘\‘?5“ O 0?9 &

® ' 00@

{—m— | E__

& o

Microcystis spp. biomasses —e— Microcystins concentrations {ng/ mL)

Fig.2. Microcystis biomass and microcystins concentrations in water-blooms in the studied localities.
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Among six species found in this study,
M.aeruginosa, M. botrys, M. wesenbergii and
M. panniformis are the microcystin-producers
[10-14]. The species M. aeruginosa, M. botrys
and M. wesenbergii were found in all studied
sites. M. panniformis were found in Gia Lai and
Thua Thien Hue freshwaters. The non-toxic
species M. flos-aquae occurred with low
biomass in Tri An site and M. protocystis only
occurred in Cua Ngan. Thus, the microcystin
producers were abundant in all bloom samples.
However, the results from toxin analyses
showed that there was no correlation between
the total biomass of Microcystis and
microcystins concentration in the same sample.
Microcystin concentrations in waters are not
upon the total biomass but the biomass of toxin-
producers.

Although many studies demonstrated that
toxin-producing ability depend on species, in
the same species in populations of
cyanobacteria, both microcystin-producing and
non-microcystin-producing individuals may
coexist [15]. Therefore, in order to affirm
potential toxic species in freshwater, further
studies based on molecular techniques are
needed.

4. Conclusion

- The species composition in the studied
sites is seven: Microcystis aeruginosa,
Microcystis botrys, Microcystis wesenbergii,
Microcystis flos-aquae, Microcystis
panniformis, Microcystis protocystis. In these
Microcystis species, the species Microcystis
aeruginosa is abundant in all samples.

- Microcystis biomasses varied in the bloom
samples. The biomasses of M. aeruginosa and
M. botrys were rather high in the waterbodies in
Thua Thien Hue, while M. wesenbergii was
abundant in Lake Hoan Kiem and Duc An.

- The concentrations of microcystin in the
samples are high and not correlated to the
biomasses of Microcystis.
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Su hién dién cia céac loai vi khuin lam doc hai
microcystis spp. va doc td microcystin trong mot s6
thuy vuc nd hoa & Viét Nam

»

Nguyén Thi Thu Lién, Pham Nguyén Thu Trang, Tran Thi M§ Hoa
Khoa Sinh hoc, Truong Dai hoc Khoa hoc, Dai hoc Hué, 77 Nguyé~n Hué, Hué, Viét Nam

Bai bédo nay trinh bay Kkét qua phén tich sy hién dién cua cic loai vi khuin lam thudc chi
Microcystis spp. va ddc tb cia ching trong nhitng mau né hoa thu tir mét s thity vuc nudce ngot  Viét
Nam. Sau loai Microcystis da dugc xac dinh trong 8 mau nudc thu tir hd Tri An (tinh Bf‘mg Nai), Bién
Ho, h6 Pirc An (tinh Gia Lai), cic diém Cira Ngin, Nhu Y, Dép D4, Ho Mung (tinh Thira Thién Hué),
hé Hoan Kiém (Ha N¢i). Két qua phan tich dinh luong té bao ciia cdc loai Microcystis va djc td
microcystin trong nuéc bing ky thuat ELISA ciing dugc trinh bay. Mat d6 té bao dao dong trong
khoang tir 11x10° dén 624,5x10° té bao mL™' va loai wu thé 1a M. aeruginosa. Trong cic miu nudc,
ham lugng microcystin duge thim do bién ddng trong khoang tir 5,854 dén 17,966 ng mL". Két qua
phén tich cho thiy khéng cé méi lién quan gifta tong sinh khéi cua cac loai Microcystis va nbng do
microcystin trong cung mdt mau nghién ciru.



