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The effect of microalgae extracts Chlorella
sp. in some pathogenic microbes

Dr. M. Bachir Arnous’

Abstract

Microalgae are a rich source of biologically active compounds and
have a potential role in inhibiting the growth of human pathogens. In
this study, the effect of four extracts of different organic solvents
(propanol, methanol, chloroform and acetone) of green microalgae
Chlorella sp. was tested on two Gram positive strains (staphylococcus
aureus, Micrococcus sp.), three Gram negative strains (Escherichia
coli, Pseudomonas aeroginosa, Klebsiella sp.) And fungal strain
(Candida sp.) from local environment. After the isolation of the
species Chlorella sp. by using streaking agar method, algae was
grown in flasks containing the algae culture medium within an algae
incubator. The daily cell count was performed and the growth curve
was determined, biomass was harvested at the end of the exponential
growth phase on the tenth day. Extraction was made by the four
solvents and applied on the different bacterial strains by diffusion
wells, then the growth inhibition aura diameter was measured for each
of them.

Results indicated that the highest extraction yield as a percentage of
Chlorella sp. was recorded with methanol and chloroform at (4.4 and
4%) respectively, while the lowest was for acetone and propanol (1.9
and 1.8%), respectively. The extracts with the lowest yield had
recorded high inhibition activity and the greatest influence of acetone
extract was on Klebsiella sp. with average diameter of its inhibitory
aura (25 £ 0.2) cm. Micrococcus sp. significantly affected by
propanol extracts with average of (2 + 0.6) cm, while the lower

*Department of Plant science-Faculty of Sciences-Damascus University.
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inhibitory effect on P. aeruginosa an average diameter of (1.3 £ 0.3)
cm. In contrast, the E. coli strain exhibited complete resistance to all
extracts, as well as Candida sp. except for the weak effectiveness of
the methanol extract in its growth. It has also been observed that
(MIC) Minimal Inhibitory Concentrations of acetone extract of
Chlorella algae are less on Gram positive strains, thus they are more
sensitive to acetone extracts than Gram negative strains.

key words: Chlorella microalgae - extracts - pathogenic bacterial
strains — antimicrobial- growth inhibition
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agdled 48800 Clladall g 15l (e aell cjelil L (al., 2011; Salem et al., 2014
Jsay) Jie Gllfiuall e Adlide Glegans Je lhldaY aflall salas
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Naviner et al., 1999; Herrero et al., 2006; ) ggall Cilalicaall 4. lall
-(Jyotirmayee et al., 2011

L)y dpad) slaall (e g jaall dddall Cllalall e calahial) e auaal) Cypal
Ely et al., 2004 ; Reham G. et ) dcayeall Jalsall saliadl) giallad jladY
sailall Gulia) o ) L 2ae L ¢(al., 2013; Abdel-Raoufet al., 2015
S lbaliie sl s oY) Al W S elhadll Clladal) Al
lolalinue cilel 3 (@AY clladl) ¢ 15l 4jlie 43830 lal) ga Layds
Glphdl e i A dapal LIy Lasdl afhall s dplay &l
Oranday et al., 2004 ; Ghasemi et al., 2007; Salem et al., 2014; )
Ak dpaal e 4 &y Wy . (Elkomy et al., 2015 ; Corona et al., 2016
slpadll Cllakall (e Chiorella cidals e Glal) (e 2e lad) 5 Aldiae
«sAls e ae «Ordog et al., 2004 ; Cannell et al., 1988) 4adl
4 Chlorellin oayslSl awall dads g sba J dimass &35 (2012
o Aawdll (mlal) e de e gsSe ail ooy o(Pratt et al., 1944)
Sl %10.99 (cpnsina %11.6 <508 77.35% :0pe S sy dxniiall
.(Kim et al., 2006)

Ll 4l e Chlorella Gall pad) Qlabll Qe ) Gaadl Cangy
Jumad & ey S A S e Jpasll 8 pan ac) i
cJsitnall (Jsibig pll) Adlide dygme ilpdie Jlexinl Glialiiudl (e de sans
CVOL e 222 am el galall SV Auhal (Gsi) cayshg s
(Staphylococcus aureus, Micrococcus sp.) abe Al duasall duagiyll
Escherichia coli, Pseudomonas aeroginosa, ) abe Aasal ALl
SAglaall 23l e A5 3eal) (Candida sp.) 4ykadls (Klebsiella sp.
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de @ Aghs Al 8 5dbe il ) il 5 ey Adday 48000 Sise
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:(Andersen, 2005) 45Y) Jalyll (335 datic ag )k

G385 eVl ladll Algae Culture Broth calladall culiiud (330 Javs jacas o
.mm 90 (el Al g5 3Lkl e (Fluka, India) desadl 48,4 cilaes
i) el gl Legsy clldy ol due (e cilawss Al cipemd LS
LGl Ay daall Lol e 710 Cagail e ml 0.5 S ey clndll
rphall) AV gyl 3y dlakal) dumls b Aoyl BLLY) il 5 g
oseh G (D 8 iega delu 16 madly (S5 3000 el C° 25
Wene GLLY) Ll fuall) Cperivdl Gand &2l 10-7 sads clpaxios
lall el Ll (e lgie oSHI 2my il Ally Chiorella < yesivee ypaa]
Custil axe Glaay SESY) Casgs Ml 250 Ao il 3 adeall Jild) Jas gl )
B yainall Ay pgill ABla) lgasdi AR) o pally Citmn g (530 Clladay

Gapnll AESH cud pene Gy e oSl Lol 38 g e o Jpemnl) 2ay
Algae disall gixdl laugll g3 ml 500 <)l & chlorella suiall
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aally Ll e ml 1330 elldg ((Bely3l ey o 18 sl Ja) cpaall oL
salll Jaie a3 Jal e @llds cneubower milia aladiuly el i
aly 13 clogarithmic phase Y1 seill sk dilgs & Lygall AU aan
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el Glipatl) ae Aol 24 5aal Ajal) 5la Aaas (i) 10 ) (Lses
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lisss sypmn’ & agipa (Blae S (e Ml 0.5 GaS cda] L ADA £ 5i5 anl)
Al BLLY) i 4c)) &5 «(Cockerill et al., 2012) gyledl 2N 0.5 3850
oslatie e sei e Jganl) A Akl dauld) Hlasiul; Spreading il
DU Jae 5 ladnyg 4383 15 330 2l ) day GLBY) <S5 GLLY) US4
alaainly (well diffusion JLYL L) dapl) o) ) SAmm 7 ki
Al aladall Ja &8 4y gl - (Devillers et al., 1989) Addrs (pld 480
K e g/ml 0.5 385 Jolsa il (Dimethyl sulfoxide) DMSO Jstaas
s 3aanall LAY e il 200 s 5 A3y duale alaiiulyg Glld 3y DA
DAl ~laull A8l sha 8 Aads 30 sad Gl ey BLLY) cSHy gl
Lmlall b gy DL GULY) maes el A ey LY B LNy
el 24 sads sl e clphdlly aflall g0 U 255 2 37 A A
Jae 5 3 13 . pmall 2as ZONes of inhibition Ll el Ul a1l
ki DMSO e g5y agia 58 IS Control 2l (3

:minimum inhibitory concentration (MIC) saill Jadiall | A8} 58550 syaad
Agar sal @) ddauls S ddylay MIC seill afiall 351 385l aaas
adlall e 58V Jaynll sl e L o5l Aadlal cdiffusion Disk
i (%625 (12,5 25 50 100) bida 385 Jsend & 3 il
S5 oA mm 6 ki (Whatman) qeds byl e Aadall e pil)
Cpdegyie Sl sia slse dany o Ayl (g LT e cieygs canil
Staphylococcus aureus, Micrococcus sp., Pseudomonas ) adial)
iagl Gab US4 any 85 (i) Ak (aeroginosa, Klebsiella sp.
24 534 5 37 Aaus GLLY) Ciivas ¢ 353 IS e EDE Apatll @y S5 gl
.(Warren, 2008) (alaV) Jsa Lasdiill cla Uil cd 5 (ha 5 cde s
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sdgilany) A
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:Results and discussion 4délially gsliil)

:Chlorella sk dialiy J3e
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Goan G @S IS emall Caad Chaaieall LA il e 84 (s
sty (gsind Sl Aglad datla I3 ASjate e Cleand 8 Uy 30500
.(Algaebase, 2017) a3seill JSEH pa 3815 1205 Lgaany 3 Lile (sS) S8
Ay LIAL HESY)y Gaatl) dlee a3y lalall wans dalee e B 2ay
Glabl Jiall dih et bl (aDlanl)y dgsall A e Jpanl)
A pantiiall AT 3o g Cllaall Jial dliasal) 33kl e dlaxinadl Chlorella
(e Al dplada ¢ lhe Lallae Y Laily Guuad Leilsens G Gl Agpill llada
50 £ 151 s3a (588 o Japdy (S0 c(gpal An llead dalall (y50 Sl
.(Andersen, 2005) ddall Lluyl 4 sl e

ol gl cay (Chlorella sl sai Jaie) (1) JS3) 4 runge s LS
X 6.89+ 1.23) sl daxiys aiplelll saill ola dilgd o8 ikl o)
X% L stationary phase <l jsh yie galall ol faul Jefdala (106
Ml (adain alall gl & 5 Al dygal) ALSH slas 2e5e dna
Se e Al Jiag Lo Luhal oda 8 salll jisie 4y calalall o dlll
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G L) dagphs Jawy Gy (Jyieall lalally dalall dpadl A
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(D) 2my Aygnl) ALY 8 Adllal) glal) oyl LSl o 25 L Gl )
SLO AT pae lecal L At Bla Aagany )l dygal) ALSH (0
i (Kim, et al,, 2006) led lledll slsall i of Sy Al 3)all
dealas Apglall Jabs ALyl (e a2l da e 506 dlle dpdady Jgill)
Jza L Chlorella & 58 Glbay 3agagally damall (ageall daliyg
Oe st ey deadiiall cDadl G g SEY) o Al i) 4Dl
dgganll LS S da o Load Jany 4l V) ol e Tude sy 8
O] aidy L AadA 2500 gl iy Lee (WDAN e oppaall daliy,
lod Loy Bl Jay sy L Lode ey adls Gl cllangia A Gbady
o Chlorella WA (s5ine (alaady Tty ¢ galillly iy ISl )sadil
lasne V1 oo Lagindl) AdAl o oS 8 lad el s daual) ode
-(Turkmen et al., 2006)
sddadal) LAY olad §ydall duapaall 48841 £ La¥) diulua
sl Tt e 5080 gl Jsiligsally (i) AadA e S of i) oyl
ki S E.coli afha lae Lo sl diaped) afibal) weal agiall
& bt 5l gl s sllls Jsilind) b ¢lls ol Ly «Candida sp.
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Alladyy 3,0lall ol Joilinall Aadla CuilSy @il dajed) afliall s
aliba claw (1 Jsaall) Candida sp. syedll yhai gei Jaufi e ddauigic
Lol Al ki &l 3 dagnd) LDl <Y 3l Kiebsiella sp.
Shiy Ll adall 5t 08 S, aureus e culS Law ccm 2.5+0.2
DAl iy Adals ) Aadal) cul Ly L(3) J<all cm 1.30.4 Al
Al ki &by 3 Micrococcus sp. afiba a4y Adledyg syl (sl
P. aeruginosa afla & J&1 dadill Y G Ly com 240.6 Layl
Glaliiual aeal 4o E. coli aflys a5 13 .ocm 1.330.3 ki
Candida sp. ké ¢l (3LlY) e Jayin eVl @l Jawd ol 3 gyl

(1 Jsanll) il 3a sad 8 Al gilisall AaDlAll Adpein Ayllad ¢ il
Aagiall el Lclua aaad Alls €M 2 Bya8a Jadnl) N LU Jagia (1) Jsaad
0.1-0.8 Algdl kb « il angy ¥—cua) Adlidal) Luladal) cLadlAl) ada §ydal) i janl)

(il g8 1,2 < Agd) b (Aladl) Jacugia 0.8-1.2 Allgl) sk (Adladl) Cigia

iy yhad alE daa dan g afil ol plg Ara Al o) Hal)
Candida | Micrococcus S. Klebsiella P. E. cudl
sp. sp. aureus sp. aeruginosa | coli
aaLal
- ) ) ) (DMS0)
0.840.1 - - - - - Jsilisall
- 1.8+0.1 1.3+0.4 2.5+0.2 1.5+0.2 - Oy
- - - - - poshs s
240.6 - 1.6x£0.4 1.320.3 - Jsibs )

O Cus (2014) odays Salem A Jeag Lo ae dudyall oda il Gy 1
EN3l) e Jayiti 3 Adlad Y1 s C. vulgaris calaal d g Al
(1.4 51.7) s Javds eVl <las Klebsiella sp. 5 S. aureus 4 siall
Candida _hé & figi ol LaDAl ol (S e (340 Xy el e cm
LAY 5 (2015) 4Dlejs ElkOmy ge dudall o3a il 3 Sl 5.
s 8 aal Gadiall CN e Al dllad ol ek ol At
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i silid) LDl cilaws 3 (2012) 4Dleys o ezl pe Al o2 il
(2017) s5ds3s Sampathkumar oS3 Le Gy g padl afall & 56 Juaidl
s L G e Juadll) calS C. vulgaris caladal Al LA o
S aflall e 35 ) 5,89 s3a5 cm 0.8 Ala ki E. coli adha st cila

ol e el 8 ddksdl Chlorella cbadiay it o

S. aureus adhs e Klebsiella sp. afia e

Ldal) YW ) sgdis Chlorella cdadal Aigiea) Ladal) il :(3) Jed
aliindl MIC saill oY) hafid) 5850 dad Ji o duhal) il csy
Micrococcus sp. il %12,5 <ulS Chlorella skl @,@.&\
caly cps A Klebsiella sp. Ayl %25 «aly; Staphylococcus aureus
Liall 38 a8 o dasgl dagll o3¢l Gay, P, aeruginosa 4l %50
olad Al JSI gd B G obe Ak mse pdlall o )
e 2 g G5 Lo 3y cahe Arnm Allu afall e sl Galiio)
G mse ailadl sl ) Lafill S5 o8 il 3] (2012) 4Dy e

el dhsea Al ol i 4o a Lae
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3y G a8 Al plly A i) DAl Allad g3 o Sy 13
Gl e dilise cladal bl cadl 3 dign Aledll GLSyall ian
ccalilil) el A Fie Lia gl sy Alledll LS jall e 22c 355 Chlorella
L) Jiag lnSud) el pleall cclay) Sulal) ccbin il Al gidl) il jal)
b Allad Ll Lolyde calida dglalal)l cilaliinal of WS a4y eadll)
Gl aays esla o Jaly Galitud) IS ¢lsw afhall e daaly
(Singh, 2005; saaxie dpay GlbySus Gl ddls Glaf e ghlgaly
Qlab cilaldiee il gy .Kellam, et al., 2008; Salem et al., 2017)
L adihall b layil e S0 ahe dasal Ll afiall & Chiorella
dansall adhall e Alladl) Gl all dpulin J AL aihall (S o) danal
diadl) Gyl e Baae Gl sae e OsSall glAl laplaa A A
O Aysuall (o Jrny Vs aall ol G Gl asid)
lsa Joaitis lede climill & ey olall laad) 13gd Aledll Ssall (35
.(OrdOg. et al., 2004)

Alady @l Al bl dadb G 55 Al dalsadl e 22l 2 dais
S adis) ) dea o (Sans e agiall sail) Lol olad (illadall chlialitig
calladall e 43l g5l e duny e ST 8 8ysShal) il b adln s
sadll Tl Cadlaly el Jada (3iks aand) Cigp Al DAY Sld (ghay
G detiudl Qudd) gy dlasll ve (dlakll el Alages cAlexio)
-(Tuney et al., 2006) (=Daiuy) ddpla Ky adainY)

: lany) Jalasl)

393yes Aazyeadl afhall bl eVl Ul oy A Jaie Ay
VW Claugio (s Aysine (355 5 Baliy) dgag ade i dahidall LAl
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e gl o A0 ADle dgag s N e QLAY 25350 Jayill

Baxaadl LAl il 51 alajly coladial)

sclalisiuy)

w55y Jsitud)l ae Chlorella sp. cbadal oY) asayall dads 11
O] e JST ) Al Culas Wiy el e (%4 5 4,4) Ly
sl e (%1,851,9) Aty Jsilygpalls

aihall olat dadipe Adaudn Adlad dY) 20l ) DAl a2
gy el LSV i Klebsiella sp. afha cilawd ¢yl

iy gl DAl S s Micrococeus sp. adla it L3
.(cm 240.6) Lyl Alla L Jausgie

Candida hé ¢3Sy «ciladlal) apend 4l daslin E.COlT a3el) a4
cosal b Al gilinall ADIAN dama dllad o L, SP,

Qlall gyl galiiedl MIC oY) bidl 580 a8 @, .5
138 olad ) Lpulis 3 ol Zana Linse adilall Gf s Chlorella
el drua Al adilall Ge paliil)
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