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INTRODUCTION RESULTS AND DISCUSSION

» The occurrence of cyanobacterial harmful algal bloom (CHABS) producing cyanotoxins affect fresh and marine

systems as well as public health. Among all the cyanotoxins, microcystin variant MC-LR is the most toxic (due to . e P 240 4 *0
their cyclic and persistent nature) and commonly found cyanotoxin in the aquatic ecosystem. —a—TSFU | 18~
» When these cyanotoxin reaches the DWTPs, conventional treatment operations become inefficient in cyanotoxin 200 - 8.0 2109 430
removal (especially dissolved MCs) and produce toxic byproducts which are often difficult to characterize [1]. 7 ’ N . 0 1qs
» The biological approach has not only shown promise in fully degrading cyanotoxins but it is also known to ‘#E , ,"/. NN - |y
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Including some in-situ bacterial species as well [3,4]. Here, the ability of different bacterial communities present in § - AN E - 2 '. 160 5
different operational units of the DWTP (i.e. influent water to the DWTP, sedimentation unit and the filtration unit) iy "\ -60 2 3 {:s 8
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r;.'ﬂ[f:gll:lnﬂcg:tén-hl:rgﬂlﬁ-;ﬂil (DWTPs) such as ozonation, Bacteria isolated from various Figure 2: Draw-down curve for acclimatization phase (left) and post acclimatization (right) phase
P yn g chlorination, algicides and advance sources such as rivers, lakes,
bloom pose serious threat to :
th tem includi processes such as photocatalysis, RO etc. have already shown _ o _ o
publig ﬁgﬂ?ﬁﬁ‘éngu? dé?iﬁes membrane, etc. are energy intensive, successful degradation of > Acclimatization phase: Bacterial cell concentration isolated from ESSU, POU, TSFU decreased to 5.2x106,
N : requires supervision skills, produces cyanotoxins. However, 5.7x108 and 5.3x108 CFU/mL respectively at the end of 5 days but increased to 7.8 x108, 7.2 x108, 7.8 x108
In drinking water is 1 ug/L) by toxic by-products and are culturing them in DWTP :
entering the drinking water y P - g CFU/mL respectively after 9 days.
treatnq ent fa{:ilityfgl ants uneconomical. demands employment of new
bioreactor (suspended growth
el approach) which limit their » Post-acclimatization phase: Bacterial cell concentration isolated from ESSU, POU, TSFU increased to
Y T application. 8.4x106, 8.2x106 and 8.1x10% CFU/mL respectively at the end of 5 days gave sign of positively getting
l./f WHAT IF solution \ _ acclimatize to the MC-LR environment.
(f lies within the PROBLEM " 4 -. :
‘.  Drinking water \ ///\ X » Mass spectra revealed several accompanied ions at m/z 155.99, 213.14, 268.24, 332.93, 553.29, 571.27,
JOCS _ treatment plant? /,' =11 LET US TRY!! 599.34 and 862.48. By-product with m/z of 862.5 forms due to hydrolysis of mother ion (m/z 995) followed by
%\ ﬂ\a_-ﬁx._h_f_/““ . the further loss of Adda portion and amino groups (microcystinase enzyme encoded by mirA gene is
responsible) [5].

&'hese hydrolyzed linear by-products formation is also linked to the reduced toxicity levels (up to 160-f0W

OBJECTIVE/METHODOLOGY

OBJECTIVES METHOD INSTRUMENT USED

To isolate and study growth curve of
the bacterial community from different
units of the DWTPs (Ste-Foy, Canada)

Table 2: Degradation rate and removal efficiency of MC-LR by bacterial community isolated from three different units of DWTP

Treatment Unit Degradation rate |Removal Degradation Removal Increase in
(before acc.) efficiency rate (after efficiency (after |degradation

Cells isolated based on dominancy and color

morphology Basic molecular biology

acc.= (before acc.) acc.) acc.) rate
Acclimatization

Statistical analysis (t-
test/one-way ANOVA; p- Pre-ozonation Raw 9.46 pg/L/day 71.1+£7.37%  14.46 ug/L/day 72.1+6.4% 52.8 %
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acclimatization process

Mass spectrometry (MS),
Bio-indicator organism
(Rhizobium Melitoli)

Relative abundancy of the by-products
based on their m/z value during mass
spectra analysis

Identification of the formed by-
products and their toxicity level

__ - removal within DWTPs!! possible with enriched bacterial community present
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Figure 1: Growth curve for all six isolated bacteria when tested with 10 pg/L (left) and 100 pg/L (right) MC-LR . : L . : : :
9° e o o th 10 Hg/L (left) Hg/L (right) > Indigenous bacterial community isolated from different units of DWTPs (water sample from pre-ozonation unit (POU),

120 : . .
B o o vc-cr [ 10 vor me-Lr [ 100 porL Mc-LR effluent-sludge mixture from sedimentation unit (ESSU) and top-sand layer water sample from filtration unit (TSFU))
Formulated hypothesis for growth curve: 104 105

showing potential in degrading MC-LR.

Null Hypothesis (H,): No significant difference between the
two sets of observation

Alternate Hypothesis (H,): Significant difference between two
data sets.

No significant difference (p-value > 0.05) was observed
between the growth rate of all six bacteria when spiked with
10 pug/L and 100 pg/L MC-LR (based on p-values).
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90 \ \ \ R n\ » Maximum degradation of MC-LR was reported for enriched bacterial community isolated from TSFU achieving

20 JH 2 , 78 79 97.2 + 8.7% followed by 86.2 + 7.3 % and 72.1 + 6.4 % for enriched bacterial culture isolated from ESSU and POU,

70 respectively.

. » The ultimate degradation efficiency achieved was almost similar to non-enriched bacterial degradation but the
biodegradation rate increased by 52.8% (9.46 ug/L/day to 14.46 uyg/L/day), 49.8% (11.56 ug/L/day to 17.32
ug/L/day) and 54.6% (12.58 ug/L/day to 19.45 ug/L/day) for POU, ESSU and TSFU enriched bacterial community
respectively.
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» Mass spectra analysis depicts linearization involving hydrolysis of MC-LR structure (which is linked to reduced
toxicity level) confirming mirA gene presence from previous studies.
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