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Isolation of Lactobacillus from Pickled Olives
and studying its role in Biodegradation of
Olive Mill Wastewater

Dr. Mohamad Bachir Arnous”

Abstract
The olive oil industry produces large quantities of liquid waste called
Olive Mill Wastewater (OMW), which is considered one of the most
dangerous liquids in different water and land environments due to its
high concentrations of toxic organic and phenolic compounds. To
reduce its risk, research was conducted to treat thes compounds in
different ways, and Biological Treatment proved its effectiveness in
degrading these compounds. Bactria, especially Lactobacillus,
ferment and sweeten the pickled olives by converting various
compounds, including phenols in olive fruits, into acetic acid and
other organic compounds. In this research, green pickled olives were
prepared and the total bacterial growth counting was studied during
four months from pickled olives, as well as the Lactobacillus was
isolated from it and incubated in a special growth medium with
different concentrations (1, 5, 10, 20 and 25%) of OMW to study the
removal ability of these bacteria on the total phenolic compounds
present in OMW. The results showed that pickled olive water and
OMW contain high concentrations of phenols with an average of
4.83+0.42 and 0.29+4.71 mg/ml, respectively. By comparing the
concentration of total phenols at the beginning of the experiment and
one month after incubation of Lactobacillus with OMW, it was
founded that the mean concentration was greater 0.668+0.18 mg/ml at
the beginning of the experiment, while it decreased significantly after
one month 0.426+0.07 mg/ml, which indicates that Phenols have been
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partially removed by isolated Lactobacillus. The highest activity of
Lactobacillus biodegradation was recorded at a concentration of 1%
of OMW and it was 69% of the total, while the lowest efficacy was at
the concentration of 25% of OMW and it did not exceed 25% of the
total phenols. A statistically significant inverse linear correlation was
found (p<0.05 = 0.036) between both bacterial growth and the total
phenolic compounds, which means that whenever the higher the of
bacteria in the experimental tubes, the lower concentrations of total
phenolic compounds in them, which confirms the ability of
Lactobacillus bacteria isolated from pickled olive water to removing
harmful phenols in OMW.

key words: Olive Mill Wastewater (OMW) - pickled olives —
Lactobacillus - total phenolic compounds — biodegradation.
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:Introduction 4adia

s Beally 2IEl dga (e dagally Aapidll Cleluall (o il Cu) delua 2
L el 2 (& Jg¥) Sl il i 3 Tawgiall sl (e ool
sl Gles .(Roig et al., 2006) uisis Lyse Gy aay LS55 GLisdls Lilay)
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Lganll Galaalls %(2,5-0,5) 4555Y) CUSHall ey %(8-1) lySu
-(Greco et al., 1999) %(1,5-1) <N¥yudll X 4%(1-0,02) ¢y 85 %(1,5-0,5)
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Saa) I Yseas eiagad (aliadl ) Loge Gl 6 Alua) d5dal) elal)
oS Al LSyally Aamall (mlaal) ssas of WS L Al ol b Jls
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Al 3 O ) ALY Ll a1 by Slel) sl b A1
B oe s el pmans ¥ Ll ain o desd Ayl Gl (e
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-(Ait-hmane et al., 2018)  alakll jlaayl Gigas e
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Roig et al., ) (2019 cxaaas sl 1 2011 cLley sni) ddliaall Zua gl sl
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2006; Niaounakis and Halvadakis, 2004; Chen et al., 2009; Rodier,
(s (2009; Jaouad et al., 2015;An et al., 2016;Ait-hmane et al., 2018
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el AV Al Sl e 5y Gl e Ciall pla elgia dags
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@l dASE) diphy lgd) Gl sl e ciall sle galis
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Jayaats U Hoda Ala e (B JISa) sl e afilall Jie -
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Materials and methods : (&l dallg 3|gal)

t V) 38y slaa rdlaall g

Sshe Ahie o pmdY) Jesha) ciall ge sl Glie Cmes -]
caliill Taa LN clue (JLa aaal) Auilate Fade Ly (Bded Cayy
Bylae Aol lgie oanll) eiall s a3y cAlllad) 2y Slad) L (e

Al ABLae Taalay Sl EDE 8 Caaa g (ORaE) Adds

dgslall 1 Capals (W/W 10%) Aty NaCl aladal) e Jlae jlad -2
DUl Al s dapy B Gmagy HSal cilefy Olall e
-(Hurtado et al., 2011)
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Bhotgg) AN jehie Spars o il cle Glie Cmes rdall sl
eall (8 Laiag 3yile 4 Aaldll dalsall e Aegene (uld 25 (S
cplaail¥) cpal a4 bl s dans

Ol g3l B adhadl S Slaal

LS «Nutrient Agar el 5eY) sy afhall gail alall sdaall Lansll jlan
leie s adhal) il Gl ele g (P10 = T10) ladss desane ylan
& asial) sl pnie al JS aBDal daas Jal e g GLbl e
el Al 3y Cpesad JS afihall aladl slasill gyals cJlaall sl Jila
Byl afilall Qe dB (5l Cilgad i seall da o il 85 18
:Lactobacillus 4sall) ciluasd) adin Je

Ecological il bl oy Loy a8 Qi) dee of asbed) (g
aabad)l dasa) oLaY) Populations cilelaa (e desead succession
Chetioall e Jganll 2ry5 clil) b & .(Hurtado et al., 2008)
sole] Adee s JIRal) Gl il e (s3iall JEY) Ty e agiall
(Man Rogosa Sharpe) MRS Agar L Jle 4wl odhall g3
Gias dua (De Man et al.,, 1960) Lactobacillus afihal  SliaaY)
LS 337 pba Aapr die delu (72 = 48) bae gl iyl 3 sLkY)
idee Aalug 4 cWie o Jpasll MRS oy e e & lgey) 2]
.(Maxton et al., 2013) DUl jlas) W gyaly abe diyylay cuigly cJagadl
scidal) pla aa Agjaall Lactobacillus il ciluast) adia cuaa

adila )38 Al (%(25-20-10-5-1) caiall cle (e Ailiie 3805 ciylad
Gl sl e Jaall syl ele e A i=all Lactobacillus 4l chluaal)
o et el cciall sle 3 sagasall LK gl LSl dSs e
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(1 dsaall) e sae P pals Jile e Sdee Jawg e dggla ]
OsoSl dmy aadS Aaiad da GRS (e dpging Le sl ole il
Ugjrall adihall o adin Blae yas . (Tziotzios et al., 2005) 4l

537 8ha Aoy Ciian & gy eciall sle (e 385 IS0 el 4de Gl
¢l e Lactobacillus afilys daeill aldll Javsll S5 (1) Jsaall s

J1 8 il
J1 & cdall pla o Lactobacillus adba dsaill paldd) Jaugll qussi :(1) Jgaad)
salal) (Je) Al
K2HPO4 1
Na2HPO4 0.64
NHA4CI 1.4
MgSO4-7H20 0.2
KCI 0.2
NIREREE 0.02

cdal) pla e (b A Algtl cligyal i

Ayl a5 ctotal phenols 4Sl ddgdl) CUSyall et (d8 ddpyla Jarins
Vsl anji s cfolin-ciocalteu  sillS gl RIS Jasiod 4l
Gl slae die il (g5l8 Jas (S (a8l sl Clandon ghugh (e
el (e Aladl Gaad Sua M 760 Aase Job die Aalaial Gl 5ll)
)y Cliine JSE ) gax ¥l e oalil S (el JEEL gLy
.(Singleton et al.,1999) .4l

ML 45 il gy3ie sle ML 4.8 sl & (sl ela o 1 mL 34
c Al o~ 8 B e pl 200 5 (WY %2) 4L 2 sy peall ilisy S
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-(1J84) mg/L

e il (8 Ciéall ol 5815 aead KD Al GlSHall ds Gloa
dabidall cial) sle 3SU agiall Glaall dilia) b 8pdle 5V cilaga
(e 2m) Apaal) AT 8 405 (s Gedll) Appaill 22y (B L 2aa]
H(asial) salll) Auagindl dualaiad) ciluwa

S b dlaadl ol ele g Ayl afihall duaginll Lualaiay) Coua
(I oadd) 8 rlaa opilage e cinll ol ga cpmal) s ol 5050
Go Alule Cipema 3 AV Glae Gpb e il e RY) A,
Sead) e Ja 9 ge anias oY) Glaall e do 1330 @llyy agiall (3laal
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Glhhadl Dlea dletinly puaadl Gleall 5lSall G Culy ¢ oalsdl
el Jsaall we (aliaiad) milis cuiyds nm 600 dase Job v sl
-(Cockerill et al., 2012)

buany) Julasl)

Chaty) # lhuia bl cany e ,Se A0 chLEaY) S sl
dilad Al Jleinly Glaugadl G Gl Lsiee Cyidly (g kel
lladl sla) & Tukey laal e laldel One Way ANOVA Ll
Gbaa¥) malipdl Jleivcly @lldy p<0.05 AN (ssiee ge 23wl
-Minitab17

:Results and discussion 4&8lially gliit)

adbal) iy Qi il A SlaaY) agial) sall) aie duy Yl
: 14 jaal)

Pl Jiadl sl Glse (4 dlal) cagiall saill Jaie (2)JSE cy
s (10°%3,320,18)Lag Phase Al sk Jo¥1 £ 5mad) fay . el day)l
oshll) e JSB cadall el sl ol Cul Ly Jefiesie
oselal) gl 3 eV daxil) ) Jead (Logarithmic Phase c<ile sl
Stationary <Ll sk ae fad defisesin s (10''%2,29+0,25)
o sl el dpat Jead afihall Jie &) aaslill 50y Ales ia Phase
Jiar Lo 1305 Aatl Ales Jn Loyt agipall dlaatll astily o shall 138
sl Aiages dapd (eld 5 Jiall Llee <L .Decline Phase jlasy) sk
PH=5,1 & i

gl eV hauy o bl sk b Jla) G5l ele adha g3l dam
o cno Lactobacillus aflal Slihs¥) MRS Agar Ly e & (s
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.(Bergey's manual, 1984) sy Lyl
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4 Lo e Ll 15kl sl (0SS Blee Ay ofialdl (el S
cagolall Al calian Ally ol dug Saall Gladinall )l dua e 43S
el 15l 8y (oodmeall ciaglall bl g (sl g sl Al
@25 e ) Ll WSy e Raa Al Amse afball G diee s
Sk Las .(Hurtado et al., 2012) Jdaill ddee 8 Loge hsd Lenpen
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Al Sloasl afha O bl 530 30y PHE4 ) Josid 5 5 dunsanl
slhely Aleall JLS) ge Algpae (585 Gl A yeasts il S LAB
wiball of el il sl 6 el Aglee st Gl LRGN RS (i)
eVl @xliy MRS s e caal Ly cdilll ciluasl) o ikl
Garrido-Fernandez et al., 1997; Sanchez-Goémez et al., ) 3) yal) dabisLl)
aiha g15Y Sl ganll e aejll ey .(2006; Hurtado et al., 2008
oo I8 Ul am ) sl e Agieadl gl ol Aalll Claan)
Jaill of WS .(Hurtado et al., 2012) L. plantarums L. pentosus
2 ) dus (2006) 53y Sanchez-Gomez o83 L Jilay malill agial)
sl chlasd) (8 Jaugl) 8 mldl e Sl S ik, Ll s
o i) S Jangs LS cathall sail Ladle Unnsy JR5 LN (0 A
phe Ji85 dall) Cluanll Cuulie s oy g3 o agaseall )0 =L
ehda b S JSE agun & ey el A Gl (Al ahal)
Total A<l Adgldl) clissall 5855 ciall sla alis aal yaad Ll
:428 phenols
s Lmsanll ) e Al sl ele pH daps e S (2) Jsaall
OnSO JLesl allally aanSOU gl allall GlXSy (pH=4,7 s
cciall o le 8 Alaidl) 400 4l LSl 3855
e JS A Total phenols A< 4 gudl) Ol pall 585 Gla o
e ddlle 3805 e oLl 3 (ssm . il Aoy 3 Jlaal) (5l sl -1
.mg/ml (4,8320,42) 5,38 Jaus siey A< 4 guadl) LS yall
W3S 5 e il JB 48 2SN Al LSl 385 IS Al i) ole -2
.mg/ml (4.7120,29) 4K 4 gidl) lSall Jass sia ald JIaa G5l ela 3

53



ushe udn dana - Jladl a3l e Lactobacillus 2ol Giluasl) afila Jie

cdal) ¢ lad Ussall Asleassl) Gailadl) aaf :(2) Jgaad)

4.7 pH
1/02 g (23-1249,42) BOD
I/g (28.67+12,84) COoD
mg/ml(4.710,29) PN REHAT

e e (B oAlauadl alli e dpp Cuall sl gailad ad CulS My s
L5l (ailiadll il (2007) o53a)s Tziotzios alaw L dalays culudyal)
diagi Lo xSy (sl (& i)l pualeal (pesi o Ciall olal 4ibaslly
caial) ele S of cufy Laa cayes Guig 3 (2018) s3dleys Arous 4d)
o i) adl s ki 8 las (olite gl ealee G lal
dd e Aladl Gl e bl oda 8 KD Al gl GLSHal) S5 il
A agay Ly emg/ml (6.71) 2 < )y (2007) o5dw)s Tziotzios
S s Lasae Lygu (3 5l eme Adeay eadly alladl) 4 el

.(Hurtado et al., 2012) e}l s 3e ae Ll

A ghdl lyall gpand) CLE) B Algjaall adiad) dullad Al gl WG
rcdal) sl & 4

Oaa e gl 2y Apadll Ay B KD A0l Gl 5805 sl
% (25-20-10-5-1) sl (e dabidall ol po Aaall) Cilpanl) afiha
A gidl) LSl 35 Jangia o il i 3 (3) Jsaad) (B mage s LS
el Ay & caall cle 3S15 J<mg/ml (0.66820.18) <Y1 sa <))
ippdll e el ply JS4 bl 1w gaiil ga B (t20)
gl Sl (e aud s 5 08 4 e Jy e «mg/m(0.426+0.07)
aihall ol cluhall el xSl L daag cdpdl) aihall dalg 31
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il o Ley I Al LSyl A e 3l leal) dualiys bkl
.(Garcia-Garcia et al., 2000; Fadil et al., 2003; Tziotzios et al., 2007)
COp ) Vsl o gpumal) (sl isnis Al Clsanl) afihn o5
Hurtado ) sl 8 (eSO dalall (50 (58] Aygne (msans clll anns
slo S5 b)) e I Adgidll LSyl 585 slayg 1 (et al, 2012

%25 S5 e %l e dgpaall 3 cuial)

545150 Uy mg/ml e LIS A0 clipall 5585 baugia A3 £(3) Jgand
Ll pa e ogd 3 Apa JS A L) aa ddlidal) cidal)

Yo Aysiall Al ClSyall 3855 Ja i Al sl ALSHall 385 Jansgie i
LSyl elgal o Dyt 2K A gl Ay A mg/ml o s 4K Mff
LI Al | Apad) e ed ax mg/ml (t=0) dyaal o

69.1 0.128+0.067 0.414+0,11 1%
62.25 0.231+0.085 0.612+0.27 5%
60.45 0.265+0.11 0.67+0.23 10%
49.47 0.382+0.10 0.756+0.19 20%
25.06 0.667+0.35 0.89+0.47 25%

e %1 385 ve Lactobacillus dalusy gsaall SlSall <Y1 dlladl) culals
Aggial) Aail) cialis JY) g RSN Al LS S5 OIS G il
& Aalll o2 (e sdll Adled Cuglly o dlaal) e %69 d5aa elsall
gl Sl Jlea) (0 %(60 5 62) dpsiy %(10 5 5) Ciial) ele (5585
Al 3 %25 S5l o elSall Qi) adledl) e cpa & il e 490
i (e 2n) Lo re 30 a2 A sadl) LSl Jlea) e %25 ke
e g cinll cla (e Adlide 3805 Aalleey LB Cun (2019) denas sl
Ll oIS A&l of casiy ecinll slog Ll G 33ake Luagia Ve
b s (8<% 100 Jyudll W& duiys ppm (400-50) msaiall 805l
adhall sall i ik @y colS ppm(1000) <Nl alad) 5810 ¢
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G G (2011) Yoy sus cdl WS Ldlall e spaill axe @ (g
e 5l L cnlS ciall elay Al e Load 3358l 28N dagiiad)
5138 %9360 (o sl Aty gail) Jansgd Adliaall A gl LSyl Gl
I Al gl el (e Allall 38050 1 (2011) 252y Ghabbour el
O i lee gl Gluad)) afha sa by o 4l e ol cle 8
aihal Lulie Wi havae culS LI dd gl LS )all doaidid) )50
i Al oda gl aay 8y dapn GlSally Cld 35 ey Lactobacillus
AV oda Cull i AU Al LSyl SASE b aleds) Cas %25
:Lactobacillus 4l ciluas) adhal dualaiey) <l

G (Rl B afhall s ke s ) dpegiall dpalaiol) Clea &
¢ I el 8 rgilage o guamal) sy ol < 0S8 Jal
il b adiall sl Jlaie (4) Jsand) sy Apadll (e e Gualall
JsY) a8 cagipal) saill (sl (an)si w5 Jaagl Apadll (e Gilasal
& 0.365£0,05 . 0.289+0,01 (e alilly A3jlie caiall 385 M5 e
Al Glaaad) s of ey 13y sl e %255 %1 oSl
1 sl clagais WHS Ay 4 culie g8 Hiads Ciall ele Jaxind
Gl sk (A dalins ol el cagipad)l sall (o A8aY dlaje A el
D Slamal) afila o ag)Sal) ainall wlt & JhELY) Giany o ey
esall saill € 2l sl salall e 43)E4L - (Hurtado et al., 2008)
el TN Al ClSpal) A Bl aa il Wy A gaal) (3
Hurtado et al., ) (4 Jsaall) dpaall caplil 8 52 5m sall dabisdl) 58050 sl
.(2012; Tziotzios et al., 2007
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panicnall ACGall Banglly e agial) salll jldia) Lpagipnll Lpnaliaia¥) o :(4) Jsiad
o cial) sl (e Adla 3805 e Agslall Ayt qulil B (CFU/MITO® x =ga 1
Aadl) e pde Gaalddly J§Y) Cpegaald)

e ualall g gud) JsY) )

L) gl dualaiay) L) dagial) Lualaidyl | sl S
(10°CFU/mIx=) (10°CFU/MIx=) | sl

0.060 0.5535+0,21 0.272 0.289+0,01 % 1

0.474 0.69420, 35 0.096 0.32810, 11 %5

0.738 0.748+0,06 0.165 0.360+0,06 % 10

0.312 1.018+0,34 0.247 0.36350,05 % 20

0.437 1.023+0,14 0.276 0.4475+0,08 % 25

iglanyl AVA ) el Adadll LS ADle (3) JSaV
Al lpall KU <l agipall sall e IS o (p<0.05=0.036)
dpal) bl A afihal) QS il WIS 4 Cua cigpatl) il 480
Lactobacillus afilys 3)8 35 Laa g 4K Al il LS pall 58158 Cuzadas)
plall LIl Ll GlSall dss Jo Jliall oagl ele o Ayl
il G 5 Jaall 138 ) Ll aales e aalill Ciiall cle 8 530 sall
Glaanll afla o s2als Aje g 20l e Al Al Jagal) & lasl
A e Ugyme afiha o Al Gluby Gislll e 220 Gl s 8 Al
(2019 cxanay saall) dsagin cWie g (o Aalida golhe dacy Cdall slag
goball o3 S s A ppm 1000 > 5S)Al 8 5y elsal) das ailS
slas (e aiba die 5 XSy ey (g e 5805 4 alsal e 508 e
Cilea g lal) G o aagy Badatia dag iy dyges COlelia oy Cidall sl
Jelid) 3 m dapy iy Sy ¢ Ayl ea (e Lo 30 Da %100 )
il e ol 355 Pla %(705 55) Y A cilay 2 28 (gaal)
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& Al il s3a ) .(Tziotzios et al., 2007; Ait-hmane et al., 2018)
sl o Auball o dalagy s Gl sk (Ka lede Jpaal
Loe Al adl) LSl e Agsemal) LGN (e wnall o (gslally alal) sl
A8l lanldie) (Say &5 (a5 (Goncalves et al., 2009) <LS&ll 4 gria Siny

cial sl dpan (o (ealaill A ddied) 350N e Aliaie
1.4
1.2

y =2.3599x - 0.3637
R?=0.7011

sl Lalatiall

i

© oo o o r
N B O
&

JJ

0.8 0.6 0.4 0.2 0
A1) 2 gl S pall 8 3

P=0.03
sl sailly A<l Adaidl) il yall S S A cp duladl) ABMal) (3) o)
Ao pualdl) goal) B 4yadl qulil
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il e mg/ml 4.7120,29 5 4.83+0.42 Jass siay 31 44 534l

Al Bl dlalug ciall cle 8 A Al CUSHal (e and SE L3
Al el
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Ayl (n %69 dgaay ag dall cla e
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