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ABSTRACT

The present study is aimed at finding out the ichjpd rubber industry effluent on the, amino aciti datty acid
contents of two cyanobacteria for the purpose ,il@saria salina and Micocystis aeruginosa wereosen as the
test organism. Altogether 16 different amino acdd 24 different fatty acids were detected in le#t organisms.
Some of the amino acids and fatty acids found mrobwere not detected from the effluent grownnoj@acteria
and vice versa. However, cyanobacteria grown ituefft recorded higher quantity of total amino acaisd fatty
acids when compared to control. The variation ieitlyuantity and quality has been discussed.
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INTRODUCTION

Cyanoobacteria have a great deal of potential axedine chemicals, as a biofertilizer and asreweble fuel [9].
Recently, there has been increasing awareness abmg cyanobacteria as bioremediation and poltugontrol

agents, because they are environmental friendly ddiot cause toxicity in other biotic componentsl @heir

biomass production is in abundance and this canskd as a feed for animals, food industries, bimtelogical

applications and pharmacy industries[11, 20 and RIjw a day, Scientists interested in the use galabr

cynobacterial systems have concentrated on the vanmaf nutrients from the effluents, but only fevave

investigated [3, 12 and 22] the effect of effluenisthe physiology and biochemistry of cyanobaatesystems. To
develop suitable and efficient system, it is oltligg to understand the mutual influence and intisvadetween the
organisms and effluent, so that manipulations tprowe treatment systems become feasible. Heneepribsent
work was carried out; to study the biochemical aehteristics such as amino acid and fatty acid carageffluent

grown cyanobacteria were investigated.

MATERIALS AND METHODS

Rubber effluent was collected from Nijavalli latesttuated at Cochin, Kerala, India. Physico-cheiémalysis of
the effluent was carried out according to standaethods [2]. Cyanobacteria such@scillatoria salinaBiswas
andMicrocystisaeruginosa (kutz) were collected from the sameepteam where the effluent was collected; made
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unialgal in laboratory and maintained in BG 11medi[16]. For the treatments, Erlenmeyer flask<O(&8) were
used cyanobacteria were grown in effluent (treatineand BG 11 medium (control) till the experimenggbwth
period under controlled conditions (temperaturemagied at 28+ 2 c filled with cool white fluoresce tubes
emitting 2500 lux for 18 hours a day). Cyanobaatesamples were harvested by centrifugation aretl fsr
biochemical studies. Amino acids and fatty acidfites were carried out following the methods [113dal5]
respectively.

RESULTS AND DISCUSSION

Amino acid profile of cyanobacteria is given in fhable 1. Totally 16 different amino acids werd¢edéed from
Oscillatoria and Microcystis Among the Cyanobacteri@scillatoria grown in BG Il medium (C1) recorded 15
different amino acids whil&licrocystisin the same conditions showed only 11 (Table Bimilarly Oscillatoria
(t1) andMicrocystis(T2) grown in effluent showed 11 and 12 respebfiveAmino acids such as serine, glycine,
prolein and lysine recorded inC1, were not deteftech T1. On the other hand valine detected frobwis not
recorded in C1. Phenylalanine and proleine detdotd2 were not recorded in C2. Similarly lysieeorded in C2
was not5 detected from T2. Of the amino acids |dkel of histidine and arginine was found to behigigt in both
Oscillatoria and Microcystisin all treatments (Tablel). Amino acids such hgagnic acid, histidine, Arginine,
Tyrosine, Methionine and phenylalanine were recdrdéth increase in their content in T1 over C1. [&nly
Glutamic acids, Asparagine, Arginine, Tyrosine aviethionine were higher in their content in T2 ow&2. In
general, the total quantity of amino acids was lighl and T2 over their C1 and C2.

Similarly, [22] reported an increase in amino adilgels not only quantity but also quality wh@scillatoria and
Westiellopsidreated with Dye effluent. Contrary to this obsgion [3] reported a decrease in the level of amino
acids in both qualitative and quantitative whescillatoria and Aphanocapsdreated with dairy effluent. Various
amino acids reported in the present study haveadyréeen reported by various workers [5, 8 and [1Z]. Found
arginine as the dominant aminoacidihormidium uncinatunfollowed by hisditine, lysine leusine aneblanine in
fairly good quantity. However, in the present irtigegtion it was found that hisditine was dominant koth
Oscillatoria and Microcystisvhich is followed by arginine, aspirate, asparaginglutamine and so on (Table 1).
Similar observation with higher content of hisditinas already been reported [3 and 22]. A notewattiservation,
most of the amino acids recorded in T1 and T2 skiowigher in their content over C1 and C2. Similadgme of
the amino acids detected effluent groldicrocystiswere not detected in control (grown in BG11 mediuRence
comparison with results obtained with other cyamtdr@a is neither feasible nor possible. This maycbncluded
that the observations in amino acids in the presasg might be due to effluent stress.

Generally lipids of cyanobacteria are esters of@lgl and fatty acids. They may be either saturatasghsaturated.
Totally 24 fatty acids (both saturated and unsaddawere detected from both cyanobacteria. AltogieR0 fatty
acids fromOscillatoria (C1 and T1) and 19 frorlicrocystis(C2 and T2) were recorded (Table 2). Among the
treatments C1 and T1 recorded 15 and 16 fatty awdgectively, while C2 and T2 observed with 17 aid
respectively. Though, the number of fatty acidg 2hwas less than that of C2, the total quantity mase in T2 as
compared to C2. These include, short chain, lorgjnctsaturated and unsaturated fatty acids. Thidiroas the
earlier findings of [3 and 22]. In the presentdstuong chain fatty acids such as behenic, linecand unsaturated
fatty acids g-linilenic and linoleic acid were deteed from T1 and not in C1. Similarly, in C2 ligresic was not
recorded which could otherwise detected in T2. Muwee in both T1 and T2 most of the unsaturated fatids,
particularly g-linolenic acid, were recorded sigraihtly with higher levels. Environmental and ntibmal
conditions leading to enhanced production of urraééd fatty acids particularly linolenic acid ha=eh reported in
microalgae [3, 4 and 12].

Most of the fatty acids in cyanobacteria pertaitoty chain fatty acids [1, 6, 7, 10 and 14]. Hoer\8, 12, 18 and
22] reported the occurrence of short chain fatigsacin the present investigation, short chainyfaitids such as
capric and undecanoic acid frofscillatoria (control) and Tridecanoic acid in all treatmentsrev detected.
Considerable and significant changes in the lep€latty acids, under different environmental cdiwdis such as
light and dark [1], aerobic and anaerobic condgifn, 14 23, 24, 25, 26 and 27], Salinity [19] amith different

effluents [3, 12 and 22] have already been reportedm the above discussion, it is concluded thégber effluent
significantly influencing the biochemical constitg of cyanobacteria by both qualitatively and ditatively. A
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significant increase in the level of some essemtiaino acids and unsaturated fatty acids needs farther studied

in order to exploit them commercially.

Table 1. Qualitative and quantitative analysis of eino acids inO. salina and M. aeruginosa (mg g* dry wt)

Amino acids Ci TI C2 T2
Aspartic acid 36.28 24.06 42.14 20.44
Glutanic acid 14.68 23.87 15.16 18.60
Asparagine 26.42 1452 18.72 21.25
Serine 08.71 - 24.70 08.66
Glutamic 17.13 1261 21.72 13.37
Histidine 86.08 97.01 62.72 50.28
Glysine 04.83 - - -

Arginine 58.42 67.19 41.88 56.07
Alanine 03.88 - - -

Tyrosine 12.47 19.62 21.36 25.14
Valine - 04.23 0242 21.42
Methionine 16.97 33.29 09.82 29.03
Phenylalanine 07.33 15.30 - 02.14
Proleine 04.67 - - 04.68
Leucine 15.48 08.32 - -

Lysine 01.72 - 04.71 -

Total level 315.07 320.02 264.81 271.08

(- ) — Not detected, C1- Oscillatoria grown in BGh&dium, T1 — Oscillatoria grown in effluent,-G&crocystis grown in
BG11 medium, T2- Microcystis grown in effluent

Table 2: Qualitative and quantitative analysis ofatty acids in O.salina and M.aeruginosa (mg g* of lipids)

Name of the fatty acids C1l T1 Cc2 T2
Capric acid (C10:0) 0.8922 - - -
Undecanoic acid (C11:.0) 0.7193 - - -
Lauric acid (C12:0) 3.0341 - 1.8162 -
Tridecanoic acid (C13:0) 1.8431 2.3141 1.4130 11214
Pentadecanoic acid (C15:0) - 1.9472 - -
Palmiti acid (C16:0) 1.4562 3.4201 - 0.5620
Heptadecanoic acid (C17:0) 2.1612 2.6174 0.286189%.3
Heneicosanoic acid (C21:0) 0.8641 3.6123 - -
Behanic acid (C22:0) - 0.8271 0.0120 0.8621
Lignoceric acid (C24:0) - 0.0182 - 1.0057
Pentacosanoic acid (C25:0) - - 2.8234 -
Myristoleic acid (C14:1) 0.3068 4.6753 0.3197 0.064
Palmitioleic acid (C16:1) 3.5462 5.2124 0.2021 @B6
Elaidic acid (C18:1trans) 0.4621 0.6829 0.0401 2811
Oleic acid (C18:1Cis) 1.2931 1.8620 0.0046 0.5128
Linolelaidic acid (C18:0) 1.2461 0.7623 0.8621 @14
Linoleic acid (C18:2 Cis) - 1.8841 - -
G-Linolenic acid (C18:3 Cis) - 0.3768 0.0081 1.4361
Eicosenoic acid (C20:1) 1.8630 3.5306 0.2461 1.8690
Eicosadienoic acid (C20:2) - - 0.6429 -
Eicosapentaenoic acid (C20:0) - - 3.0631 0.8621
Arachidonic acid (C20:4) 0.8526 - 0.7117 -
Docosahexaenoic acid (C22:6) 0.7261 1.2610 1.842041P
Nervonic acid (C24:1) - - 0.7261 2.1614
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