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Fig. 1- Chlorella vulgaris microalgae
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Fig. 2- Effect of n-hexane extract of henna on Chlorella vulgari
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Fig. 3- Effect of henna ethyl acetate extract on Chlorella vulgaris microalgae

JBG M JS SS90 w2 e 93 55 Jobo VB e e
2 pSke 108 Gl > (Suil ) eSS
sl 93 5 Jok Y-SESEEIS5 oot pSibe by Lo
L (DMSQO) sals 5 8,5 )5 h (M )5 IS aigel woe
> oo Woeee e Lo slacSile ol (ke (ki
¥ JS3) <85 13T oS 5 IS aige

b olS l ojlas Gl (clajes U ) Ca
Chlorella  »4,5 , (Lawsonia inermis) Ls
o9ejl 3l edlil b ajles Bl ke awlie wvulgaris
pY 5l oalatwl b ijleds b plowl STl (ol alels din (gl lie
l> gl olS (ol ojlas cilise (slaje> awalin 1y ,bgs
JMae oyt &8 b ol C.ovulgaris sy S (g9,
3T Fe A 05 Glaclhle 4 Bl (SuiiS Ly (Sl
SacSelz das (5:50ke & 6y5br 391 i e 2 p)S e Ve
g Ve laclile )3 JS wsei o il 5 e
Ve g Ve e slaylas o YYYYYIYY plp s o o p)S Jee
oS 39 AFFEFFISE o VIXYYY/YY SSSSSI55 | ply i
2 SUL Bl e i8S 8 A WS elkle oyl
o055 5:Sa b 2l e 25 s < VY 5+ Y0 (ol
Do w sl e 95 0 Jokw YEFFSSISS 4 \ASEESS/SS
s (xSke (i b (DMSO) sals g€ WM > IS
2SS g e il e YeEESEEIFE L o) lacSils
(bJs2) co5 )5 T s

e holas Sbis ol awlie cas
Lo b oS oy gl lldsl (JliSa)
Chlorella vulgaris > 4,5 4 (Lawsonia inermis)
N> (lnlio g0l 5l odlitul b ooy I 1Sile dunlio
i pll STl (lacels

V&

olS Sl L) o )las Cilisen slajed 1l duslio can
Chlorella >5%0 , (Lawsonia inermis) L )l
X clawolio ygejl 5 olitul b byl 51 ke vulgaris
Sl ke oY 5l eolinal b (ylad Al () oSO laiels
9y i (29)13 ol Sl Juil ojlae ilises (slajgd duslis
S5 Jlude oy i a5 oy olis C. vulgaris s,
P 09 Ve e ¥ A lackld 4 slae (SaiS L
2ok Sl sl (Sle &S (gyebas v i Loy
FEESEIFS b ply e (JS deed e i e
ol 45 dgy Yeenen 5 YYYYYYIYY ASSEE5/55 AYYTYY/YY
P Sk S s S I A WS eckls
~0855 pSbo b il e g p)S e +/VDF 5 <PV (laclale
Bges w93 55 Jolo YESSEEFISS o VY eeet o
s o yiis L (DMSO) salss g s8 )3 L5 e (oM IS
oM )5 IS iged oo il o Woo e e e Loy ol
AT Jss) cé s )
ol Jylie ojlac cilizee glajgd b (ow)p o
Chlorella sg,80e 5 (Lawsonia inermis) ls )l
o9ejl 3l ookl b ajles Bl ke awlis wulgaris
e pY il ealawl b isleds (5SSl (gl dlely win (gl s
Sy U o)l ol Jsilio o las alies (clajed dulio (gl
Oty 45 3l LS ol 9 0 el C. vulgaris s ¢80
2 pSke Ao CLIE & Gleia S22 Ly (Sulsjl ke
Pl shen 3 055 (SlacSila ol (1S0le & (gy5bds 91 i e
B A S 55 o ol 45 g0 Veeeee 2y oS dges o>
OSle b il g p S Vo g ¥ lachile 5 c88
o il e 9353 Jolo YYYYYY/YY § \SSS55/55 Slaoss;
g +I5Y0 clackle g a3 S 13 DC WM S aiges
§ VFeeeen laaty ke b ke p pS ke <MY

1F) 3l cpgm o loud (o5 9 Comns 090 dt;’u}’)r}")‘;
Ry (oole g a0l Juad



Ol g suozxo

3500000
3000000
2500000
2000000
1500000
1000000

500000 a bc
0 Lem B

S sldas

bc C
B

o

=

%

S
e

S

i

Chlorella vulgaris ul>g,5w » (Lawsonia inermis) L gbs las 36

i

T

ik

e
2

o

LR
oL

3
T

7
it

fi?

‘,‘ D
o
e
e

4
ne
R

o
7
S

S

i

R
2

e

&

80 40 20

1.25 0.625 0.312 0.156 =l

N
W

(mg/ml) ke

vulgaris Chlorell «Cd>g S (59 b (29518 ol Il oylas W6 iE IO

Fig. 4- Effect of methanolic extract of henna on Chlorella vulgaris
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Fig. 6- Comparison of n-hexane, ethyl acetate, methanolic and aqueous extracts of the medicinal plant henna on
the microalgae Chlorella vulgaris
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Abstract

The biofouling phenomenon causes great economic damage to artificial structures, so that by reducing the
maneuverability of vessels and thus reducing their speed, it increases fuel consumption as well as increases
maintenance costs. Today, many studies have been done to solve the problems of biofouling, the most
important of which is to identify natural antifouling compounds. In this study, the anti-folling properties of
henna (Lawsonia inermis) were investigated using n-hexane, ethyl acetate, methanol and aqueous.
Treatments were performed in 3 replications. After 24 hours, under a light microscope, the number of algae
was counted by a neobar slide. Data were analyzed using SAS software and data were compared by Duncan's
multiple range test. Statistical analysis of henna extracts on Chlorella vulgaris showed that there was a
statistically significant difference between the treatments at the probability level of 0.001. Examination of
the results related to growth changes showed that with the application of treatments, the growth of this algae
was significantly inhibited. Ethyl acetate extract with a concentration of 5 mg/ml, deoxygenate extract with
a concentration of 20 mg/ml and methanolic extract with a concentration of 80 mg/ml and aqueous extract
with a concentration of 160 mg/ml were the most inhibitory effect on the survival of Chlorella vulgaris.
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