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ABSTRACT

Chlorella vulgaris is widely cultivated micro algéeund in water bodies as it is rich in nutrientsdaits component
of phytoplankton. C.vulgaris is useful in biomassdoction in commercial level as it contains proteiand
minerals. In this study the value added biochemicahpounds in C.vulgaris were analyzed from diffecailtures.
The amount of total carotenoids, protein, vitanpigments and phenolic compounds were examinedlganai
extracts possessed great potential antibacteridivdies against four bacterial strains with inhilwin zones ranged
8-15mm and MICs values ranges from 2x¢g¥@nL.Thus, it could be suggested that the C.vusgeriuseful bio-
system for production of biochemical compoundsggssan antimicrobial principles.
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INTRODUCTION

Microalgae are the rich source of proteins and rothutrients, similar to higher plants. Microalgdeypimportant
role as primary producers for various consumersrafdsource of protein, carbohydrate and espgcesdkential
fatty acids.Chlorella vulgarisis a globular green algae and cosmopolitan in weage [1]. The genus of chlorella
includes a varied range of species with high temtpee tolerance to growing autotrophically in awrganic
medium [2].

Since 1950 production of.vulgaris was carried out in commercial scale in countrige UDapan and Taiwan.
Among the various microalgae that have been exgldoe their suitability for commercial potentiathlorella
species are major type that have been used sueltegsf produced high concentration of valuable poninds.
C.vulgarisis highly valued for its protein content as it damused for its potential biomass [3]. The prestundy
was made an attempt to analyze the biochemical comgs fromC.vulgaris which has a potential nutrient value.
In addition, the organic extracts of algal cultuesse assessing for their antimicrobial activities.

EXPERIMENTAL SECTION

Water sample was collected from ponds and micrealgere isolated using Bold Basal Medium(BBM).Th#éwres
were grown at 24+1°C in a thermostatically congdlroom with cool white in fluorescent lamps atv2e2ks.After
incubation algal growth was measured by using U%-\4pectrophotometer at 680nm [4].10ml from culukere
filtered under vacuum using filter membrane(@#% and washed several times with distilled watéer, the algae
cells were dried at 80°C for 30min and weighed.Titesh and filteredC.vulgaris samples were homogenized,
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filtered and filtrate was evaporated under vacuondityness. The phenol content was estimated byFthie-
Ciocalteu procedure [5].

1g of sample was homogenized in acetone and alldavetind over night at 4°C for complete extracfiaiowed

by centrifugation. The contents of total chlorophykhlorophyll a and b in the supernatant were
spectrophotometrically determined [6].The totalotanoids [6] and phycocyanin [8] were spectrophetivally
determined at 450nm. It determined based on thee@]ction of ferric to ferrous ions by tocophewdiich then
forms a red colour. Protein content in algal buffgtracts was assayed using comassein blue G 2&Qpestein
binding dye [10] Bovine serum albumin was used @sotein standard concentration in the sample weéutated
from the calibration curve. It extracted from thelle with 2% mataphosphoric acid using di-chloraptie
indophenol dye [11].

Bacterial strains used for the antibacterial evidmaare Bacillus subtilis Staphylococcusureus, Micrococcus
luteusandKlebsiella pnemoniaeThe antibacterial activity was evaluated with fager disc diffusion method. The
minimum inhibitory concentration tests were carrged according the method. MIC was defined as onekt algal
extracts concentrations showing no visible badtgriawth after incubation for 24h at 37°C.

RESULTS AND DISCUSSION

Table 1 shows the value of maximum specific grovetie (1 max) at 14days fo€.vulgarisgrown different Nagl
concentration. The results revealed that the cdration of Nac) from1.50 to 2.15¢g/L had significant influences
onp max. Lower Nagllevel (0.25 g/L) did not show any significant affen the growth parameters. Similar to that
was obtained [12], who demonstrated NaMwmncentration could be reduced to 0.625gikithout loss of
productivity and leads to decrease production icolstrge scale cultivation.

Table 1: Growth parameters and extraction yield ofC.vulgaris grown at various Nacj} concentration

Nack (g L™) n max (day™) extraction yield %
2.15 0.85.805 10.0
1.80 0.70.804 14.3
1.50 0.68.804 14.9
0.25 0.69.803 15.2

The data refer to mean value + standard deviation

Table 2 shows the influence of concentration angtowth and concentration of total carotenoid$yraiphyll, D-
tocopherol, total phenol compounds, proteins artdl tphycocyanin. The highest concentration of earoid
content was obtained in culture grown at lowes%0g/L") with value of 15.20 md In contrast, the total
chlorophyll and D-tocopherol content was found iifture grown highest at (1.80 g).with value of 14.35 and 1.32
mg ™. [13] Reported that beta carotene and astaxanthioganobacterium exposed to UV-B radiation exieir
protective function as antioxidant to inactive UVhBluced radicals in photosynthetic membrane. ®erohand,
the carotenoids in the cell membrane of microalgadd act as a filter for UV-B radiation.

Table 2:Influence of varied Nacjconc. on the levels of biochemical compounds

Nacl, Chlorophyll Carotenoids Phenol Tocopherol Prtein Phycocyanin Vit-C Conc.
215 12.23+24 7.32+0.46 3.98+00 26@0.04 8.25+.00 30+1.14  3.55%70
1.80 14.35+1.2 8.25+0.35 4.23+0.2123(B05 3.90+.70 40+1.40  3.00+10
150 12.63+1.1 12.3+0.94 6.55+0.2708(B03 4.50+.00 45+1.23 2.10+40
0.25 8.12+0.9 15.2+0.98 3.22+0.2800:t0.00 5.85+.99 55+1.13 1.00+50

Values are significant at P=0.01

Both vitamin-C and total protein maximum contentrevebtained at 2.15 GLwith values of 3.98 and 8.25 mg
! Thus the highest concentration of phycocyanin withue of 55.70 and the highest phenol content5& §L. This
findings might explain with that the Nadé grown cells under higher Nadtvel required for synthesis of the amino
acids, which makeup proteins and other cellular mmments such as chlorophylls and phycocyanin. Hewev
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higher concentration of Nacl2 led to an increasellef biochemical compounds. These results werggeement
with those reported by several authors[14].

Antibacterial activity

The antibacterial o€.vulgarisextracts were assayed against for bacterial stBaeillus subtilis Staphylococcus
aureus, Micrococcus luteumndKlebsiella pnemoniady evaluating the inhibition zones, zone diameied MIC
values. Generally, alC.vulgarisextracts were found to be effective against alle@ bacteria and the antibacterial
activities was found to be dose dependent .Thisnginenon was in agreement with that found by théaut
[15].The data in table 3 showed that the most qiide bacteria wer&lebsiella pnemoniaand Staphylococcus
aureus to the organic exttés with highest inhibition zone ranged 4-9 mg/dikcs of interest to note that all
C.vulgarisorganic extracts manifested similar degrees o€eqisbility towards both gram positive and negative
bacteria.

Table 3:Antibacterial activities- inhibition zone in diameter around the disc, MIC

Bacterial Disc Ab MIC Disc Ab MIC Disc Ab MIC Disc Ab MIC

Strain

1{g) grown in Kg) grown in @) grown in Kg) grown in

2.1%9 1.80g* 1.504* 0.25¢*

S.aureus 15 21 20 7 8 40 9 12 30 5 16 2
B.subtilis 16 22 20 4 7 40 8 10 30 4 09 25
M.luteus 14 19 20 4 6 40 8 11 30 4 07 25
K.pnemoniae 18 23 20 5 6 40 8 11 30 4 07 25

On the other hand;.vulgarisextracts showed good potential of antibacteriéivies against all of four bacteria
with MICs ranged from 30-4@/mL.The maximal inhibition zones and MIC values facterial strains sensitive to
chloramphenicol as a standard antibiotic were igea of 13-20mm and 26 mL™ and with those publishgi6]
mentioned that the antibacterial effect of biocheazhcompounds are in concentration dependent.

CONCLUSION

The present data indicates that the organic-estra€tC.vulgaris grown at different concentration possessed
strongest antibacterial properties and may be densil as promising alternative source synthetistamises. In
addition, their activities can be improved by chiagghe culture conditions.
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