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Abstract

Background and purpose: Research for discovery and development of new and effective
antimicrobial agents has been raised due to increasing rate of numerous multi-drug resistant pathogens.
Marine bacteria especially Bacillus species are a rich source of potentially versatile secondary metabolites
with antimicrobial activities. In this study, sediments of the Caspian Sea were screened for natural
products obtained from Bacilli spp. with antimicrobial activities.

Materials and methods: Marine sediments were collected from different locations of the
Caspian Sea shores. To isolate Bacillus, diluted samples were inoculated on rich medium and incubated at
30 °C. Preliminary screening of the isolates was performed using cross steak method against Gram
positive and Gram negative bacteria. In addition, crude extracts of the selected Bacillus spp.were
screened for antimicrobial activity using Kirby-Bauer disc diffusion method by determining the growth
inhibition zone.

Results: Of the sediments, 19 Bacillus spp. were isolated and screened for antimicrobial
activities. In preliminary screening, seven Bacillus spp. showed good antibacterial activity against test
bacteria and identified as selective isolates. Results in the secondary screening of the crude extract from
cultures demonstrated good antibacterial and antifungal activities in active isolates. Bacillus spp. MT18
and MT24 exhibited more antimicrobial activities than the others.

Conclusion: According to this study the sediments of the Caspian Sea are potentially rich in
Bacillus spp. that are capable of producing secondary metabolites with antimicrobial activities and this

requires further research.

Keywords: Marine Bacillus, natural products, antimicrobial activity, Caspian Sea

J Mazandaran Univ Med Sci 2015; 25(121): 152-160 (Persian).

152



o385 b}y ee—L calf fiba_L a

(10P-1¢40) 1R9W Jus gag) 1Pl ojlaid  @)les § Camy 0)93

sloaigS eub slooa)gls 129 S0 2k Culles |w)
Uljaijlo slya juy Olbgu) jl aadd laa ywgluwl

" Jugs Liso
(FWE

L 5 e ¢l p ardlls g ley Lsur‘“:-;\fjbjgt‘ 23 adle L ool Caglie ol 311 i dan 9 Al
3 pie bl SLaG S 035 4 (55b55 S STh Sl Il 03 fse s A 05 Se b SLS 5
1= OS5l 6L ys s Dl bl [Eagi 53 s (9,500 b lad b Clin (64 56 o silie
b g1 ¢ 23 S b b (Slmo3 5T 5 oS A5 sl Sl S (5 prteer

S ga5 ¢ sheasl (G 5luldm (gl s L;MT@? O3k by ol s Calises ble Sobsu s sl ghg) 9 3lge
SLaahar sl 6 I 2 a8 S 51 8 sl s ¥ (slos 53 5 b mdll 26 G587 lame )3 0ks 33,
e (05, Son 4 S iz en 8 bl ke 0 8 5 Sote 0 8 (lac STl ade bl LS y) 4 b ST
A plenil ) By A e 5 b= oS S jo sl gy 4w slel it glaglis okd ol el ol

BYRNEXU- SRR GPRN WSO P DP JUPIR TPy WY RSy o o KPS L ENNUC A EPRCH W NS [ - 11}
Olge 45 sls 0l 3T Slag STLade o ol ST s Sl (bl e i sl cadsl o S 2
Slaayar 45 505 DL Lag STl iy (sladasms ol o5las 4 5 6 K% s ks Lol Conzte glaay
MT24 gl s MTI8 alir wslowl o8 515 O 5 cplkizdls (5B dd 5 (oL STL s O Cllab ctie
Azbls Lol e 4 Sl (6 g2 (23 S S Zlad

LSLHM_;; g5 S slosdll Jomily (61)1s Oyisle (L 53 iy Sbguny &7 313 0L S5l aslllas o T
ol 5 s Slallas die 3l 5 il o 09 SKon s b b s (slros s 5T b oS U 55w showl,

O 5le (5l 53 ¢ 9,8 s Cudlad ¢ omebs Slaes 55T 3 ¢ b ys o slesl 15 3uS (sl 0519

dodo

LS s 5T (Siald HULS Lo 5 il Ce a Gade slagslay S 5 sb
388 Bl £ 08 J 5S35 e ol g5 Ol geay cols s Sl i lew 6“W€)‘}J§:ﬂ Ceglas
eSS g 5T 3l o3l Sl g0 4 (N3 o sl 4 CiS 3 e el YN 05 3 Sl 5,5 S
E-mail: m.mohseni@umz.ac.ir S s 5 Sl s 505 8 el sl 0aSCils (il o013 il — R (IR 1 gharre ilgo

;\1,{1‘,..Jep‘o\)x;uh&:ng‘qg(ﬁhﬁxn;‘é,ﬁ,}gpwu;ﬁ;h,ﬁ‘,g;u.\
Ol el €015 5lo o2315 casly pole dSCE3 63 s Sn kol ol )IS7 (5 il Y
AR AN L g A A RV AL e e B R B AR LA\ VATVAL RIS TEPY T

10W 119 gy« 1P1 o)laids « @)les 9 Camyy 2)9s ohijle (i) eolc olEiils alas



slacdpbe nl aiS o L5 Las e S50
Sl b Sl (S Sl I s b b
DLl o 1 1 Ol o dd 5 236 s (s ST LS
5 Sl Bl 55l o LSUp—«é‘fJ‘Lg':‘
Sslize 65 Glapmslols Soo b (S50 5
S LS Mg GLS 5 A5 e e ol )L
SA g5 53 .03 58 el S8L (ST Oblan s
ez, T 3 oS U 5 Jlad sla w sheals 5L ol (sl 5
5 gl 0I5k Ly e Db gu; Sl b

58 N3 sy 2550 OT (03, A e

b9 9 dlge
lagg Sl o lulid 5 (s ilulle o513 s o
oS U 5 ls sl Gla g STL bl (ol
Fot Dby g5 Son s S b b DLS S
22348 6o bl Jorl g 53 O3l (5L
Gl s Jimte oo lo3T 4 o sl (Sawdly o5 b
(i) SLad s 5 sl O Sl STL S
CLQ-)" aass V' Ode 4o a.thngchug- a4 sl
ot OF s b o 8 Sl arp3Ar 0 8 T
8 ) (5535 50 0 53 4 gad S5LuGE)
Ladigoi Vo =) slad, (w87 b oS5 o5
(OLIT &S 0) ST o 5 (ke S Lams (53,
o, S Gleas ¥ gles placl s =ik
dby sla IS wus 6,8k § el Y Sk
(S S50 315158 T oy o 05 S
D5 s bl sl 5 0,8 2S5 dad Jw (65505 0
Sl das 5L ol (6l b i e
ibartisn SLOpST b () il (K555 58
o3 s 51 S JE O e (VBT b ol
3 Sl 3 e U5 (5 559) U 6
Sl ol Jsldr Gllas aulis 55 0

1. Merck
2. Voges-Proskauer

Calizee (Lo (g 51 sl 3 aslizul L umslf,b;,.
Sl Dl ol ol 655 p5lie La gl ol 4 o
o b (09 Sn dS DLS 5 A5
eSS Lam;tfjlbif Nl plonil Jl 3 (55
5 LS 5 5T ol A 5 (51 m 2slals ae
SR 5 T onsled & g5 Soo L (slaes 5T 3
Joolss damn g Lt (s Son (b sLres 5T
1A ()5 55 oo 09015 F30 DS 5 g Ld> Sloys
4B ey S 56 o e Sl ealin
sl Lsur—wé\f)‘b-i:* dS S ol
ST ) oS 5 rms elas ()3 55 o g
S aie e Al g e L ys Gl pl el
Sl () ook (OB ¢ 520 (sl 15 S
v L e sl gos 53 (2b)d Laee &S
5L s 4 sl cladle s ()l Wtf,\,;\,‘
Olsea ob)s 6L"‘¢-*:;€J‘JJ§:“ e gbagyls 4
03,5 4 pamis I ple A5 Joily b bt ae
sLaguls mesdhe (AN 8 51,5 4 53550
S U 5 e ulin 51 55 s e gl s s 1S
Dl i (s Sor dd S L acb (gloes ;5T 3
e S NPTE ¥ - Epty
S5k Slio b ol STU Jele gbos eshl
e Slag STL Ol Kaals S
bl e 4Dl 03l Sl g Glate &S plel
5 Cta YU e o 8PS laden oy 50
s sl A 5 dasl g 5 05 0 L (Gl s
sl iy 58 Sl (slaelay § 5o il 5 oo
Loyl 5 u Sl g e dS dited oo glie JISKEI L sk,
Gle B 5ol s il o Sis tile  Jaswe S
o shul (0 )ASl 0ds 5 5638 Jomi | Al
e ol ¢ s Sl sl ple oLy
baadsS e bl (a0 oSV SThe dlatay

1RQW oagy ¢ 1P1 o)Ladd « @)les 9 Camy 2)9s

ohdjle Al eolc slEibily dlas 101€



JSnh g iman uian

Glas L ls S ailbes § 55 b ) ks il (0
VY Soe 4 caids 53 593 WA 551 S sle am s ¥
KOTSRS PSSO SO RVINT. S P [ JLIPLT 2N
9 9=d s e adds VDl g Al Hn e
Sl s Soo VY it 18l (95 homs
2 (235 ded SLS 5 E e 4 a5 L 00) S
S 4 S T 0l Sl Jshons ( JT (sla D>
56 05,5 e 31 ey OV OP)AS b glies Sl LT L
ax P ple 5o SlSI Sl L] (st 5B M
U odobzl sl ol o jlae (VLS s 31 8 sl
o3 5l Sles 53 (23 Sor L S o p pln

i s S sl

ozl Gl plot bz g oo dS Cla ) 0
o) kel el oslae gy S s Sl
a1y Sn NS g S5 31 L)
sl a0, € (6 S s Jald syl
S s sl s Sl 5 ks
(S g N ¢ e gl o S Lty 3 im0 S
TS 5 sy HalS st S 5T ulipe s pen
e S Lo 3 s S oy VST e uits”
szl mle CiS Lo 53 250 Mo Je
jlés|,;§i}r5\juw.xma>\;u)”,:m§>
Jolan (25,50 O gl v S & 736 5 Lags ST
gl 03 el ey OT e Lo g Tk =
s ag T 5y 2 s sysle 5 LB T Osma— g
ke ¥ 5 L b el g1l Gy
el esbas s Sa ¥ 4 il 5 (010 b ol)
ub)bé)\f—fcb):\J'_?u)}_cha.,\.icl}w\
(Slwl Josl ol S ¥ anadT oSs 5l
YV sles jolacdy b sl ! e dall Ol soa

10. Disc diffusion

11. Candida albicans PTCC 5027
12. Muller-Hinton broth

13. McFarland

14. Sabouraud dextrose agar
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1. Bergey's Manual of Systematic Bacteriology
2.- Cross streak

3. Bacillus subtilis PTCC 1156

4. Staphylococcus aureus ATCC 25923

5. Escherichia coli PTCC 1533

6. Pseudomonas aeruginosa PTCC 1074

7. Salmonella typhi ATCC 14028

8. Shigella sonnei ATCC 9290

9. Klebsiella pneumonia
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