The Libyan Journal of Science (An International Journal): Volume 22, 2019

A g1 g Adaninl) A lladl) Ao At Cig ) (s s
L gaal) dace 3 4 g<al) Uil aa Bacillus spp. Licd

TGl auls sl g "B e ol
eman_ab74@yahoo.com gl —5uad) — §uadl dasls — jladl) agle 3<5"
Gl —Badl Anala—dyal) o ghall L) 487

aldliund)

LgSa e Ogpde ghe alify (@l isia Buanll dblas b Ailidae 3hlia (0 Gl g ol A Gguad cad
Al e Adnal Laagally Adlod) L€l 1o Gans olad A Allad iyl A1) Bacillus (i Lpii (e g le80
goill Aie 15 Losile coghil A Ayl cLaayly VITEK BCL cards gadddll 30 alidiul b g gas Cuadd
AT a1 Y gyr A el axicaly Lia cial) cuadk WS« B. amyloliquefaciens gsill < 5 g Bacillus subtilis
@ad ) ag gl aie Al cuadl dua gaill cad giua ) B subtilis gl ) suilall e dwadd) il
B. subtilis subsp. gsill a3 1) asad gl Ao Ldaall pd) el cuadd L B. subtilis subsp. spizizinii any
e alaiiuh Lgagas cuadd Al (Ciagh LSl 4 gaad) AuseSU Ligkal) LSl (e cifie 5 cdie LS ¢ subtilis
pbf diual Lagall 401N £15Y) Y ag3 Nie 3 of pasidall @il cighl 3 VITEK GP & GN cards gasiial)
Lé  Kocuria Kristinae s Methicillin Resistant Staphylococcus aureus (MRSA) ¢« Staphylococcus sciuri: Ry
casil. Pseudomonas aeruginosa s Escherichia coli Ly alé diual ddlud) Lyl e olaY) ol (add
Thin layer &8 Zidal) Léésilag,S HLas) milis cyghl By Bacillus guis Wi el i sill) Gasd) cualitads
Rf ol hagia ad copglil ¢ duud) Gaalsal) o A gilll (asl) claliiua ¢lgial chromatography(TLC)
Biuret A& cilaliiuall b Lle) g, 4ad casd .(0.897 -0.750) Ox @aghi ua buad Ll claliiual
ks BS14 Ajal) Lali jil/ae 13.78 caly 3 BSS Abjall 4l Gag¥) palidus b A0S cligy ull dad o] cuilsy
Gl O3l of Alas el @il cuglily lalituall B A Jsy glalidua) jasly e 12.02
BS14 Alpall L ill) as) aldiual Sl Ojgl) il Lad osills 3779 ols BSS Aljall 4l Gagll) paliiual
slginl Juladl) milis gl By GC-MS Al Cildaay jlad) LalE silag S aladials Glaliiuall paddi .0 slls 694

Accepted for publication: 11/8/2019



Bacillus spp. LSl 2yl m pdU Adaniill 4 el e Al Cagylall (any il

Abaaiil) Aladll il Adaal) cladally Wty Aiud) aalsadl (e s e BSS Alall 46l Gasl) paliiua
va Gy gal Adaninl Alladl) @igd ClSal) (a pesi e BS14 ALall 4 il agl) Galiiua gial Lad ¢ dug Sl
Llladl) B 5l Aoy agungd) B 8l Gl . osulSoan LAYl iull Laasal ol diual L gally Aallud) sl
Bl Ao hiele Lpadl) B Lasiiaal) Blall clas sie Llle Al Lelil By Cisg LsSd) s ralitoall Lalia)
Lasdiuual) agsugl) abl) ad aiea B Alle Aald laliioal) gl LS Aol gidledl Jaudi Juas ua 00121

) b

Effect of Some Environmental Conditions on the Inhibitory Activity of Secondary
Metabolites of Bacillus spp. Against Biofilm Forming Bacteria

Abstract
Fifty water and sediments samples were collected from different locations in Basrah
Governorate, southern Irag. Twenty bacterial spore forming isolates showing antibacterial
activity towards gram negative and positive bacteria were isolated from them. The isolates
were identified biochemically by VITEK BCL cards and differential tests. The identification
results showed that 15 isolates belong to Bacillus subtilis whereas the remaining 5 isolates
belong to B. amyloliquefaciens. The isolates were also identified genetically by amplifying
gyr A gene which identified the 15 B. subtilis to subspecies rank. Eight isolates were identified
as B. subtilis subsp. spizizinii, whereas the remaining 7 isolates were identified as B. subtilis
subsp. Subtilis. Also, five biofilm forming bacterial isolates (target bacteria) were isolated and
identified by VITEK GB & GN cards. The identification results showed that 3 isolates belong
to gram positive bacteria: Staphylococcus sciuri, Methicillin Resistant Staphylococcus aureus
(MRSA), and Kocuria kristinae, whereas 2 isolates belong to gram negative bacteria:
Pseudomonas aeruginosa, and Escherichia coli. The secondary metabolites (sm) were
produced and extracted from Bacillus spp. Results of Thin Layer Chromatography test
showed that Bacillus s.m. contain free amino acids. Relative flow (Rf) values showed a
relatively close association which ranged between 0.750-0.897. Total proteins were
determined by Biuret method, the highest value was for BS8 (13.78 g/L) followed by BS14
(12.02 g/L). Secondary metabolites extracts of BS8 and BS14 were chosen for complete
study; s.m. extracts of BS8 and BS14 were purified and results of electrophoresis showed that
the molecular weight of BS8 s.m. was 3779 Daltons, while the molecular weight of BS14 s.m.
was 694 Daltons. The purified s.m. were identified by GC-MS. The results showed that BS8
s.m. extract contained a number of amino acids and their derivatives as well as lipopeptides
which have antimicrobial activity, whereas BS14 s.m. extract contained two compounds
which have powerful antibacterial activity against both gram positive and negative bacteria.
One of them was an ester the other was a hydrocarbon. The effects of temperature and pH on
the antibacterial activity of BS8 and BS14 s.m. extracts against target bacteria were studied,
both s.m. showed high thermo stability at the temperature used in the study, but they were
inactivated at 121°C, also both s.m. showed high stability to the pH values used in the study.
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L gl gl claldiual Electrophoresis (bl dsasil) .3

3sn5 05l 6512 Jsall sl 5 aportinin sl (sl ales aladiuls SlyeSl deal) il el
& Al Aaphall 3.US e Ju e paliiise JS saaly Aaja adlsn Sl e GillA Giatn Gieds
ol cul€s ol 3779 (V) Aajall el (sl by s du sl m ol) lalitine Aty paDAt
Al (gl paliiua calSy gl 694 Al doall el Gyl 4l Lad (BS8 aljall Zygilil (i sl))
T IS8 b mage LS BS14 il

LS e Aualiiudl clangd) of 15,$5 ¢4l (1998) Bechard et al. 4d) dass Lo g giliill i
aggregates culaesd J<5 cayels 38 SDS- PAGE 22k 2Dl 8 Wy 1546 Alls Bacillus subtilis
die bl 28l Galss dbia Al lagall a5l daa a5 micelle structure Jiall 4 WSH 4555
Law 5 30,5 ool o dalandill Lg3)88 ) A8l l &5kl oshaud) Calats e 5)% @lbss il surfactin
Aosal) 352V Lgies Al JSLE e 230 70kl Aeaiiunall Ayslaasl) lsall g Jilay 05830 Lelas
MW.
KD

3.779

SDS 53l 3gas el e BS14 5 BS8 (piliall dygilill (ia s SlseSl Jinal) .7 <8
1- asaprotinin) Marker) (M.(
BS8 aljall iy silill asl) -2
BS14 aljall a5l L) -3
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S LS gilag S aladiuly 4 il (gl (andds
(GC-MS)Gas chromatography and mass spectroscopy 4Lisll ciluaag

BS8 cuilyall Ji e caail Al Asill) G AESH Gildaay Ll L sl S Jalat il ek
Adledl) 1 Lyl o ) e (ggiat Gyl gl () 7 56 Gl 8 e WS BS145
Laa s 4 90)lS5 yuell Asaimall ClSyally )y Lgaliidas disal) Galeal) Jia Cingl) LSl olas duabisl
S Al ) O LS ) (2014) Ramyabharathi and Raguchander s ae (38lsi il s2a,
s g (i) Gl o dslall dgganll Gl e ciginl GC-MS leas Lealise Jidaty Ll
L- Lucine s Norvaline n- propaglyoxycarbonyl-, nonylester (i 4us S duait dled LSl
d- proline , N — metoxycarbonyl — , pentyl esterJiw <) 5 N- cycloprpyl carbonyl-, butyl
A Galea) sgng of ) DLS) 3 ¢ Alall Auhpall 8 ) sl clalities (e Lelie & Ll s
M A Adat Adlad lealinuall o3gl Jaay B, subtilis LyaSd &gl (m el claliiue 6 iyl
Leaant ) ) JSLEAN (g0 el o cliadll 8 aa L Aa gl 85dass Jalse (S0 Lelagy Las dajgaall oLV
k) cadgnly Al JSLaal o3 e 8 A gbasl) alsall aladind (ye Jalil b ae b Lae dajeaall clal) o3
IS8 Bygall 302 0psS Lt d g5 e AainaY) palaal) o 8 (2013) Leiman et al. 4] DLl Lo as
Skariyachan et al. 4d) Juasi L ao zabill oda 30 WS ¢piig ) moiad ae ledals DA (e yile e
s sl Finie e Sl sk S dgsla mylall clisisll (e waell in B subtilis of 15,83 ¢ (2013)
, el 8 Aaks 110-100 B. subtilis 168 aul Lo 1sallal 3 A35ell 3Lyl Jm il PA pgal <pls
Coelal s N- terminal dised) Lledl) 8 sagmsal) el paleal) ol Jalatl ks 38 lgia psal
Galea¥) o3 foals o 1S3 G Lgalinday Cpsallly Calllly VY)Y Jie 3idd) aleal) e 2al) 2als
Gl Slagd saelua aPbsulud) 8 LinaY) paleal) o3 peaT o5 GuyaCll Aal) cliae 8 aalsn L)
il el ol o3l Jangll ) ),A3 signal peptidases sLay)

& 53l clias 3 Nl e BS14 5 BS8 el slasall A5l (a3 dpaliail) Alladl) 8 Jsan
Glsha e byhd IS ae Cagll Ayseand) 151 olas BaCillUs Lsean) gl L5l (s dulayiinl) Llled)
Bacillus s alie o Adadill lledll 3 (P < 0.05) Ausine (b 355 Saany) Jabaill el 2aml
3y Slanyl ddaill jelal LS cangll Lya€ill s dudainl) Lgullad b (p < 0.05) BS8 aljall cigis 3
e b e Kocuria kristinae Ly «i o 3] Cagl) & geanll ¢l <o 0 (P < 0.05) dusine (g8
(p < 0.05) (s5iwe xic BaCillus guin il slnall Ll sl Galitind lubia b Cangll LSy
s paldival giaslie & Cargl) Lyall eiie 3L e P aeruginosa LysSs ciss g b
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Liu et al . 4) Wil L e 2l oda 3w (p < 0.05) ssiwe xie BaCillus s el slasall 4,530
Chlae 058 Y ledag o dliia Bacillus guisl sl eVl (e damidl ZyEl) () of (2018)
ol (2011) Wilson et al. o83 L e gitul) im LS iyl ciliajad) (o aaall I e 5,006 Lygn
DL Gl pla =8 8 Leia el BACHTIUS & sanl) 158 5laiall 4l (in s aldioeal dlasil] Z el

(2009) Delcoue e JS 4l dhass Lo po glll oa (38 LS oAbl 4050 gl (3 Lt e
Lganll el Al (msS ol 8l 058 cans o 15,83 o3l (2011) Wiener and Horanyi s
A ) @iy (gah Ly ahe Al ALl LpaCll b aie el e Faacal Aagall LyaSd) s Bacillus
) S aae Aah g Sy Ahe Ll Al Lgeaed) @B aplal) cliall Aadiid

celall A8 lS)all s Tala Jd ) lipopolysaccharide

Aol Lladl) e g pagd) Bl Biad Ao s
Bacillus spp. LSl 4o gilil) (sl clualiiua

il deadiudl Bhall cilays die Alle 45l BS14 5 BS8 gpalial slisall &y silill (i sl) ekl
Bhall ol b 8 U8 (w3 cCangd) LyiSil am 40,0 gidlad cuailis Gua 0121 3)hall 40 haela
(A7 ¢ 15 (14 Gaghl Lyl lapdl) glalia HUail caaly 3 BS8 dljall 2,5 gD Ldaiill Ldladll e
Sl e K. kristinae s MRSA <S. sciuri « E. coli «P. aeruginosa gls¥) e J<0 ke 19 <17
Gl Ul Cuaili g (s “100-30 syhall cilapal (g 038 (ianyet a2y BS8 aljall 4yl (5] 2
Glo phall cilayy il 5 9 UKE Wl ¢ (w7121 sl daps die ale 15 ¢ 14 <13 <10 8 ) ol
19 17 16 13 Cangll LysSull Jayiinl) shalia Uadl cualy us BS14 aljall 4yl i 0 A dayfiil) lledl
aa Jall e K. Kristinae s MRSA «S. sciuri< E. coli < P. aeruginosa g e IS ale 20
Ghlia sl cusmdls Lad 00 “100-30 sl clayal (a ) oda mipes 223 BS14 Ajall 4 glill (5!
con 121 Bhall Aapn vie ke 15 <13 12 <10 9 ) il

o culadla i dpatl b Aesdiedl ing yuell bl 4l paea b Adle Als Al i gd) Celil LS
o singnell B a8 sl il G W 10 IS8 B e sa LS gl Lyall i Gl Lgillad
LoaSall il shalia Ul cialy 3) ,Cargll LyaSll aca BS8 Aljall 4yl a1 aaliiosal bl Llladl)
K. s MRSA <S.sciuri « E.coli «P.aeruginosa gls¥! e < ale 21 19 <18 ¢17 15 axgl)
s )el) A8 e At il i) 038 (miped 2es BS8 Wjall il (sl s Nl e kristinae
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Compound Table
Hits
Compound Label RT Mame Formula MFG Formula DB Formula (DB}
Cpd 4 2-Amino-2-methyl-1,3 12,644 2-Aminc-2-methyl-1,3- C4H11NO2 CAH11M02 CAH11NGD2 &
propanediol propanediol
Cpd &: Phenal, 4-(2- 15.015|Phenal, 4-[2-aminoathyl}- CBH11NG CEH11MNO CEHL1NO 10
aminoathid}-
Cpd 7: 1,3,5-Trioxans] 15.471|1,3,5-Trickane CIHG03 CIHE03 C3HE03 2
Cpd &: 2H-Thiogyran, 5.6 15, 71| ZH-Thiopyran, &6 diydro- CoHES CoRES CoHES T
dihydro-
Cpd 9: Diethylene ghycal, 0,0 15,302 | Drathylen= glyool, 0,0 C14HZE0E CLaH2605 C14HZE05 1
o phvalod}- dil prvaloyl}-
Cpd 10: Pyrrole, 2-methy-5- 16.276|Pyrrole, 2-methy-5-phemyl- C11H1IN C1IH1IN C1IH1IN 10
phenyl-
Cpd 11: Phenethylamine, M- 16.586|Phenathyiaming, N-oenzyl-p- C15H18CIN C15H16CIM C15H16CIM 10
benzyl-p-chloro- chloro-
Cpd 12: 1L -pyrrolidimyl)-2- 16.383| 11 -pyrrobdny |- 2-butznang) CEHLSHO CEHISHO CERLEND 10
butanone|
Cpd 13: 2-Cyclohexen-1-ona, 17,375 2-Cydohexen-1-one, 3,5- CEH12O CEHL2O CEHL20 3
3, E-dimethyl- dimethyl-
Cpd 14: 3-Ethosry-4- 17,699 3-Ethosry-d-methoxyphenol COH1203 C9H1203 CaH1203 10
methowxyphenol
Cpd 16: 1H-Pyrazok[3.4- 1E.041 | 1H-Pyrazoho[ 3, &-d pyrimidin- CEHENE CEHENE CSHENS 10
d]pyrimidin-4-zmina| 4-aming
Cpd 17: 2-Cyclopanten-1- 1B.162|2-Cydopenten-1-one, 2- CYH1002 CTH1002 CTH1002 10
one, 2-hydrogy-3, 4-dimethy- hrypdrooy-3, 4-dimethyd-
Cpd 18: Indolizing, S-methyl- 18.,328|Indolizine, S-methyl- CIHIN CIHIM CaHaM 10
Cpd 19: Mathyl-6-deoy-5- 18,569 | Mathyl-&-deawy-&-flucro- C10H15F05 C10H19F05 C10H15F05 2
fluoro-2, 3, 4-tri-0- 2,3, 4-tri-C-methyl. beta.d-
methyl, beta.d- galzctopyranoside
Cpd 20: I-E'JDF'.-'EHI'IE.I - 18,863 ||-Morvaline, n- CIBHIINO4 C1EHI1NO4 CLEHI1NO4 10
prapargylasycarbanyl-, nonyl prapargylosycarbonyl-, monyl
estar ester
Trd 21: L-Propanons, 15 19.119| 1-Propanone, 1-|5-methyl-2- CEH1005 CaH1005 CaH100% 1
mathyl-2-thiemd]- thienyl)-
Cpd 22: Pentadecancic acid, 19,228 |Pentadecanoic acid, sthyl C17H3402 C17H3402 CL7H3402 3
thiyl ester aster
Cpd 23: Ethyl 13-mathyl- 15.314|Edhyl 13-methyl- C17H3402 CITH3402 CLTH3402 10
tetradecanoats tetradecanoate
Tpd 24: L=udne, M- 15,855 |I-Lewcine, N- WETFLIE] C14HZ5N03 C14HZGNO3 10
eyclopropylcarbanyl-, butyl cyclopropylcarbonyl-, butyl
Cod 25: Pyrrolo[1.2- 20,021 |Pyrrolo[ 1, 2-a)pyrazine-1,4 C11H18NZOZ C11H18NZ0Z C1IH18NI02 10

a]pyrazine-1,4-dione,
hexzhydro-3-{2-

dione, hexzhydro-3-{2-
methylpropy()-
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.GC- MS lea dkilusy BS14 Ajall 45l (5 s il .7 Jsan

Compound Table

Compound Label

RT

Name

Formula

MFG Formula

Hits
DB Formula l (DB) ‘

Cpd 2: d-Proline, N- 10.843|d-Proline, N- C12H2INO4 C12H2INO4 C12H2INO4 10
methoxyarbonyl-, pentyl methoxycarbonyl-, pentyl
ester ester
Cpd 6: 6-Ethyl-4,5,7,8- 20.362|6-Ethyl-4,5,7,8- (9H2054 C9H2054 C9H2054 , J
tetrathiaundecane tetrathiaundecane

el Byl (g1 Galiind Al Al e S yuell ad)l a8 CDa) il 11 (<8 o SIS
P. gl ale 19 <17 16 ¢15 14 Cangdl Lya€ull Iaviul) 3lalie el caly Gam Cangll Lyl 1 BS14
BS14 djll 4,6l e sl aa Sl Je K. kristinae s MRSA <S. sciuri « E. coli « aeruginosa

A1-3 0 on Cangli Jung pugll o)) (e Ailide il (sl o38 (i

BS14 5 BS8 oiljell slanall 4 sl (o oS Al alledl) L8 Jsan

(pl) i i "
< | Asail) Gfghad
S. sciuri | K. kristinae | MRSA | E. coli | P. aeruginosa
20 22 19 17 16 BS8 | Lijggala e
19 22 20 16 14 BS14 | o) Jad
23 24 22 20 19 BS8 | gl
21 23 22 18 18 BS14 | ¢ e
23 24 22 20 21 BS8 )
21 23 22 19 19 BS14 g

(P < 0.05) Siua s d5ina G5 54l @
Ly pSa A B e)d haugia Jiai aBy) @
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LSl am BS8 aljall sl asl) (aliiad Audaudiill Adladll e 5yal) cilajy sl b L8 U<
Lcaxgl)

ol ola Ayl a1 AlE Caas Ig3e ¢l (2006) Sirtori et al. 4l Juas L pe duhall il am

13 of 5 B.subtilis LS Ayl (sl a2l Lalal ) W s paed) adlls hall cilays
Cladera-Olivera et al. 4l Jag L go giliil) i WS cramall 4085 I Ll ol o alaiosy a0l
Cilayy b sl BaCllus Lyl Gyl (o p0U dubandil Adladll 35 axe caun of ) 1g,Wal ¢l (2004)

G5 WS el e dd Qs pmi s Gl o gilgal ) i Lay gunspugd) )01 ) sl
Oe ol gad) & clalina) dsls caw of (2014) Ebrahimipour et al. oS3 L ae Zdlall 2l
Cuzald 3 L) o) e Aalall LSl cleally sseall lasa ) 53 Ly mssaed) )l 3l
Gl Lad Adle 43l8 g oIS Bacillus spp. WS i e daiiall Ll (e ol sa 2llall 2l 4
3036 50 25Kl L) o Adagfil) Leidled A€l Lahaiin) 2o iy 1305 ims g aBlls 5 el sy
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