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ABSTRACT
Lead contamination is an ancient health problem that requires advanced treatment strategies. Here, we review

the bioremediation of lead by bacteria, biosorption, exogenous sugars, bioaccumulation, biomineralization and
bioaccumulation. The response of bacteria is determined at the molecular level through the expression of specific
genes and proteins to combat lead toxicity. Biosorption and biodeposition can be successfully used to clean polluted
environments. Bacterial bioremediation can be combined with phytoremediation for a more effective biological
treatment. The bioremediation of bacterial lead is limited by environmental conditions, nutrient availability, and the

presence of other contaminants from bacterial growth.

Keyword: Bioremediation, Lead, Toxicity, Bacteria, Pollution

DAY

LSl aboa )l & gaall dalled) (o peios (lia Ldeafie dadle il jiu) bt g8 daa G0 Gala Gl ey

6 sl e LSl Blaiul st 2 L Ha) S8 e Sl el o Sal) oS da Al il Sl s g sl paliaiad)

Oabiall G gal) dalladdl o) Al ST a hem le dal e Al Al we £ S Dn slgdl dalladl ged oS ALl i
LB sai e s AT Cllisle dsags el il g cdtial) CagHll Cas 3 50 (55

L g 5 edanad) ¢ abia oy sl dalleal) tiialiall LY

Page | 192

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:sci.hala.ali@uobabylon.edu.iq

ADRTINIE JOURNAL OF UNIVERSITY OF BABYLON

Eor Du‘r’e and ApphecJ Sciences <JUBPAS) Vol.50; No.1.| 2022

3

LAY
g gl Aslladll 5l (mmy (g peiasi clia Aasiia Allae iyl i g Aoy A &S (yalm iy gl 2ny

sl 203 . gl sy (gl oS A Al il Sy 5 pend alisiaVl 5 LSSl ala il Ay pead dallad
abastial) ki) Sy . mlm ) Hie Al B2 i s Sl o el DA Ga Sl 5 sl e LS
e Ja o A0 Al gm0 i o) gl Al gran S 5l i) il Ly (5 sl e 55 g pnd
il sla 3 pm sy Clabiall 55 Al o B a5 sma LSS 035l (mlin Ay gl Aalladll o iled ST gy

ALOE i e an5 5 A

g o A diand) ¢ abin ) ol genl Aallaadl sdialicall L)

:4a08al)

a1t . o1 i) Aalaall LSyl ol adiad

5y Canmy Rl suin jme (i (sale 26 lllin 0l ((IHME) il 5 Zmaall el dgne o il i g
(1)Aelal bl b a1 &gl 0l o candl sy ple JS 85l 5 Alla 540.000 Caaa Laiy ¢ galua L &5l
el Aoz (e L abia I 4y gl Aallaall 3 alia )l (e Adlle 380 i (el 200l L aS Sasid (S
ey bl 2yl Aallaal () +(2) oabial) e sliall Lol o8 (gl Al sk Agta ) 520 (sl £k
dall SN o aa gy o (3).cdsal) U Ay saleid Alee Eigan Agle) ) saniy y oCslal ad gl (g 4l ) Lo
LI alasinl (S Al il slal) (e 20ed ale (S0 G glie ) oS5 40 sl & sl uﬁm‘a\ 33 s gall g Al g jeall A28
(4) FarsSeal Tum gl sl Aallaal) i s 3 5005 m il U a liall LS00 Adliaal) 3 G
waka )l dalleal (5 gad) (abaiad)

ALK (Say . (5) it sal) A1 3) i g 350 o e ol AV 3Y Ale 30 iS <3 A8y Jla (5 geall Galiaia¥) )
e e ALl Aglal Tl g ) (e 1588 L) Glici a5 sem (S Jant f isall 5 Zadl Ay Sl Ay gnl
(5) omba il Ja 5 o g Al Jasaan il 5 i sl 5 s 50l 5 (a1 5 JonsS 52 ST e pana o 2021
Alall A3 3Y) 56y ma (panal i gaadl g AT Jie dipee Ciliiay LSl aladiuly g gall pabiaial) e
ol 3 pay 25 e 55 Adlad g e e s Al Aas Al b s Saall 5l palaial) Ak
5l Galiaia¥] e (38 sills Galiasll (5 sl o811 Caa) e Gual) LSl Jes - (6) Llat Zestiaall i)
o oalst) L i€y LSl Eal gl AESH U (7)) Galaa ) AD5Y LaSl Allad € (S8 203 530

Page | 193

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ADRTINIE JOURNAL OF UNIVERSITY OF BABYLON

Eor Du‘r’e and ApphecJ Sciences <JUBPAS) vol.50; No.1.| 2022

Aalaal) ZaIS5 JE5 25 (pa g ecildicalls | paione Va5 55 Aisall 3G gonl ABSH Ll Y g 65 and) Gabiaiad) A (pe gpobadl
Colall e dyglall cOliadll 8 53 sa gal) Aebd) o sally Al Gy guall ALK 3l5 Y Ll g (s saad) abiaial) oL
A(8) Andlaall 3 LS (g Laa 4l 31 o) yall

Lo slon paiaall Galiall 3 sale) (Sars gl pabiaial) doleal dlia sale o LSl andi (Sa

e 5o delie 8 ol ad sl g sad) pabiaial) dadlee o) ja) (Sa s al B e dddasinl o 4t el aliall
Bacillus < ekl (1) dgdead) ol LAY Juss ¥ 3 ¢ g nd) Gabiaiadl] ) Sie J< sagal) LSl alasind (Sa
Holall Aalal) anh gl Adlall Blalidl 8 dAald dpaeld Ay B gaba )l Ul Ugs Calaid 4l megaterium
pabia l pabiaiad dpmuls <l ide ) o 50 Gabia )l da gliall LsSll (e HES el L ¢(9) palia il
b Sl S je aai (2) gabia I A ) A e Sy il s ) ki ) «Pseudomonas marginalis Jis
LSl Sy ¢ @lld e 3 dle S pal) il Slaessll S il oy Galeally Lol ¥ 8 dlle 36185 A i) 3a2eidl)
Ayl 43V s & sailu O gan A s Bl ) A€a Uga plie JSE o daa il cily Sl ol daiid)
5S5  +(3) Fasa Asllaall Jlef i) i 23 (e s (s senl) Gabiaial) b ASLial dadand Jad g (ge 380
Al p oyl dl b elil e b aSl) Bl sela (abia 1 e glial) LSl 0 (e 488 50 4 a) 222 Y)
Sy 1 (a5 -(10) sl Gabaial) 401 alatiuly o sal) o Liall daiiall L a€ll dland s ALEN oobedd) JJe oS
Aadlea Jab (e abia U dalall LSl alasin) Koy . galia )l Alladll dallaall 5 gad) (aliaiaV) 4401 alasia

rslall a8 sall e Galoa )l Aaalil

| ¢k 76.7 < 3l 13 Enterobacter agglomerans .l & Zaual L) L il o aa g dalee Al jn 4
«i\S 3 Staphylococcus vastus idaul s sabia M dallas &5 43 2a g WS (11) 1/ axle 77 .3 Judl (0
(12)% 60 2 3Y) des

(13)uaba (10 il [a2led0 Acinetobacter baumanni  yiSs & il

(14) san s Lo 13a 55 ad) LAY e b e 515l (€ saiall LAY o el 5l e dpael) 8 0 sy LS

ons A soall 4aKl WA dually Al faale 25 ey (abia ) ) il e Bacillus subtilis L iy 3 508 (e
- el LA daually 5l [aale 20 cuilg

oAbl o2 o sal) e i g Aal) Garail

S3aa s 3ae 0 sSE L il 2 e g JaNs abia 0 S a6 Lain g 208 > s abal) s 5 40 Jaad
9308 80 L il = LA g ol A0 g Aall = A e A

Caatiy Al adlse ) Cisle alige o abiasl) JB 2l b Ul Gabaasll cun il gl (g gal) andl) dilee selud

Page | 194

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ADRTINIE JOURNAL OF UNIVERSITY OF BABYLON

Eor Du‘r’e and ApphecJ Sciences <JUBPAS) Vol.50; No.1.| 2022

il 385 b el :aliy skl e 5 el b (s sanl a5 sanl) Gl seliy 1Y o 435S G o
5 sl ol (15) O glse b oolaal z1odn) Alee digass & S) IS8 aelin o (S adise 8
Alad g Aoy o dlee 98 Galia U (5 gl G2l LAl A Alls (Y L gl ol Lebysaty ALED (olaall  ShasS s
o (il dpacld 2y algig ¢ CACO3 4 gl lign S 5 LSl s ALEN Galaad) a9 BaleY 32u6a
Gl Gaxail) deliy .l jaa (eSS Alla s Aac il A8l 5 0S5 ) ey Judade 068 Gabia )l caa i O - el
Pbs(PO4)30HJie (abia ;U & jiiiall Cas ) 3y 5k e Cslal) adgall (e Pb 27 401 3 8 LSl (e aalill il
G AT ) Alla e ALED obead) JUE) 8 aelud o S 3 saad) AlasSl 5 5l 8 Lage LY LS4 e (16)

(15) Aasnall 45Le gull 250l s By ok e

i sl O s 0 i) s 3 GALED Caleal) (lsd A 3aai Lege Sale ian s el G ng

s sonel O] Ay Galaall il sy g S5 g sala el BallE A ey pabia I Cu i Jiilee
o Leligh die assel) ) Jpati i) (Nitrosomonas U Sy dei) L sed) (3685 (5 smmall Cym s sl o i g
s onel a8l 8ol (B g Sl a1 Janys ¢ oanda IS8 Jangll i 5 gl () Aa L) 75 (e oLl
PbrA  Geal dldlal) LSl L (17) i silS) Cam 5 3y yka e 4 mhas 8 Galia sl BliiaY) dilee Jgus Leo
POrB  (pal ALl L Sl Alad gy (5 pumall e limssill = ol n 3 AN 2 A el o al i e e
pbrB 5 pbrA il dakul Jex L4884 dpall iKY ) Gabia )l Jsin bale) aiey pabia a5 e Jesy
& S i) 13 Bakat (Says Al s o 2@l 5 c Al Baok e pabiall asan 4D ) e LSl
Gl 585, (18) cans iall Gl ) (abiaial clilall Ky ¥ 3 el b abia o) 5 il el 31 il
gaba il Jadl 3S 55 3 cpabia ) 48 qidis abia ) ge laiae A8 CUlBISY Leain ) g5 sall)
O omlia ) i e 538l iail i) (S 3 il Sl A g s syl £ e e S
Aadiul (Rar Y ¢ gabia Il ya jaill die ) gd g pabudl 2l e 3 a8l L (4EA ADLs) Pseudomonas aeruginosa
2 e 8 ol Gaial (Fe) wasdl o cuin ) Gis G50 Jsial) 8 g 35S G Sl YL o3
phosphate— LS & gaboa ) cu il an IS8 Jeni o oS 1 LSl (e sl 48 (19) Gala
Atrophaeus, Paenibacillus macerans, Vibrio  proteolyficus, Jis  (PSB)  solubilizing
saba )l Jelal i sl (o 3 all Zaly 8 aclud g cclinsdl) (B} e Jeas Al g @and Xanthobacter agilis
pladind azy el 9 3 a8 da oy Glsall U e Jaxall Gabiall i &5 (e s Sl sill e pabia )l Jeliid o
LS oKa +(20) abia )l dpan o Jaliall 2501 Ainia s WS Cum e Allad A8k 5 AT 50 PSB LS
L& )& . (pyromorphite) 5 (lead hydroxyapatite) J<& Je (abia ) s oA Leclercia adecarboxylata

padda s ILSY! mda s dlisSolal Gaala e hal ¢))s) dmidie & gumal) GalaaY) (e 1S Laf PSB

Page | 195

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/paenibacillus

ADRTINIE JOURNAL OF UNIVERSITY OF BABYLON

Eor Du‘r’e and ApphecJ Sciences <JUBPAS) Vol.50; No.1.| 2022

T gl Fmgan a2 e i Len gl (melny ol findl s g iy sill (mala g RN el g ol L
A(21) o2 2 5 ey sl QU il i) e Jelil) sie abia sl i < gabia i) e Jelill cliu sl cul g
(R 1361 5 2 glall ) 5all 3yl 1 Al Aalleall Jaf (e Gabia sl (5 sonl G il Gamail all plasind (e
ol el 530 Jsiad g ) Aallaad Lund g o 1 (5 indl e 5l 5 Conail ailimd el A L HES sk

il g Saally 5 35 Al Anlladll 315k o oalua ) 40)

il (alia ) (lsd ALE CDBRY () 3 cAslall dalleal e 49,0 il sai e galia ) dew %

dallaall il (any ae o ENVL 301y Jand Galia )l A gliall LSl o LS ¢ galia )l el (abiaid e
Ul clic il 3 sadl 4als 0585 A Gaba )l daglial LSl g5l Gany of O icpaluasll 4yl
S s S 10l sl sinad=1 5 (IAA) clinud s 3= Joail 2l A e il gai 5 5a5 aibiad
Aasinly alia b 2okl G & iaind (San(22) o sl 03 sin g il Cudig s g ubull 5 jainkis (ACC)
Cmend e Al 4 Jaxi Al (PGPM) - plant growth—promoting microbescilull gail 3 ) jaall <l g jSaall
deay) Aales 3 2elod 30080 salias ddadil Uaf LosSll @i @lld s ) ¢ (23) eusad s 451 sasa
szl 5 Allal) 2y gnl) ALSY 5 T i) o) il 5 cpalaall Jani aibiad dllics ) il o) L(24) <l | 3 gansl
83 aell il g_Silal) alasinly il ailiadll oda JS (iad (Say b oy odilal) dallaall Lltie Jundi) 23 o )
iy Skl e Luay Al dallaall oty lase 4y a0 oy yal 285 bl e 408185 480y (et Al ) gl

.(23) Capsicum annuum s Bacillus Subtilis Jis 33 gall alia Il dadladd s e Alaind & el g

& asladinl S Al ¢« Robinia pseudoacacia ga U jeaa L....,Lu Mesorhizobium loti HZ76 ¢k,
waba W1 o g8l Mesorhizobium loti HZ76 4 5iSs 38l o daa o) LS cpawil) dihaie & oaball Al dalleal)

(25) oateal) Aallae 8 Lia aclun s eyl @l gai acy il )

Jalady o g8y by syl t\}ﬁ an 4aii g 3), Aminocyclopropane—1-carboxylate deaminase i )

el Jumil il b i) ) il dmy oladV) iy iy CuliiY) G830 Ay gl (3 sl gf) iDL
paliall il Wil Bacillus sp. Q2BG1 s Acinetobacter sp. Q2BJ2 | i<y ) . alegay) gk Jh 4 bl
<lall 4 gual) 1KY 0 & 30 @minocyclopropanel-carboxylate deaminasea 3 Lli Je ol gisy ALY
oar 435 o)) elind=3 Jeal)) Gada sy (26) Gabia il 3 k) ) 8 Galia )l Galiaid Jles) Sl

A(25) SV 3l e Tadis Lain el s ailal) [ g3ad) sei LosSd) g ) g

Page | 196

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

ADRTINIE JOURNAL OF UNIVERSITY OF BABYLON

Eor Du‘r’e and ApphecJ Sciences <JUBPAS) Vol.50; No.1.| 2022

058900l amall oy o) 2a g WS (27 5 26) il daall 5365 e LSSH) e shg b ) 2

Julii g bl gai 3 3a3 e Bacillus sp MN3—4 & je Jaxi (26)clilill daud g1 Galaal) Gadladind dilee (o ) ja
el YL 3a i Guki (S ers sl 5 (maa3 sl 2l Gk e bl b Al Gl
53l Pseudomonas sp. 5S4 o aas .(27) Jualadll e bl sl 8l Cusal 45 6Ll el 30 J sial
et o Sy pailiadd) o2 S L clin gil) 33 U LgiSays (Siderophore 5 il gai a8 cilise szl e
ASya e a3 Bacillus subtilis Sy o sl A s @83 (18) palia )l 4y gal) dalleadll y i) gai
slhay ) ala )l o (8) dumisiall 5 all cila e b s Al Zalleddl b seley Los 25l b Galia )
g sy gumall o gall o Ayl e Sl Bls Y A (e gl Aalleal) 5eUS e Jliyy el s
o sl L i s A8l 3ok e adde il (e (53 il Galaicl plia je Gaboa )l Jany Lea & guinal
S pabia Jl pabiaial 5328 & ey cpabia sl led AL (e LA o280 5 (e oA glall a8 sall alia )l
e s Lo el LA 5 a5l 5 LY 5 ol o€ sladl mlonl Jin Ay suine Lislan] L€ i ) U (00
s Brevibacterium frigoritolerans YSPA0 i . oanda JS&s galia )l Glisd L (e & g duagaal) da 2
Ll Y1 ey - (29) S JS5 Galia I mllai g i) gai ) 3a3 g Sile Bacillus paralicheniformis YSP151

(30) auglia yualiall clilill abiaial (st e el aa abia Il glidl L sl sl

Bacillus megaterium y jic a8l 33319 3alall Sl gon snll 3 5all 3 Laga 17y 90 48801 EISY Caaly

o Al Gl 8 Galin 3y panl) Aadlall dalatind Koy 5 (e Apaelall 3 ) & Galia (5 penl) 3l (0
335 o) 3 el Gl Il Gilad Uali)) alge ol o i sill (5 sina Jaipy LS clilall and gf 2dladl 3lalial
aa g elld e QS el 3 i gil) abiaial (e Jr Aadall dpal) IS Aand gy ol s QA i gl (5 s
ity elil) gail el JSG e sl A3 e LN L (4 s b LSy ) Bacillus megaterium G i<y
oabial) 413 Adliaal A58 dgal) clBISH ) e . (9) 8oy ALEN Gobead) AU ) 8 agall L Jlad) <l Sl saeie La

Gl Sl ge cin ) Lis s gl sbadl Gl o) Liad o(31) Dol ddaud g1 aboa ) Gabicial oty Laa

sail 53 3mall iy g Sl Jasieelld e 30l 1(32) daalaall daud g daliadl (palaall 1 5 il iy Sl (e
aelus 1388 5. (28 & 32) bl dda 5 Leuabiaia U gl g dalie o Gy 3L cpaleal) 4413 e U il
Aallaall O enl) 06 o (S Adliae LT VA (e By saall Gabia ) Aadlae o Lgi a5 a G il LSy
Glad) aelus o ey G 85 skl o) sall Balxid 5 (alia U Adle 35 g Aadlee (aiat] 1t Al Aadledll 5 3y 55
A genll Andleall Alad A okt 8 (alia )l Aadlea 8 L il g L Sl g colall cp 308000 A0 olas) 3 Adlay)

REVRI

Page | 197

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

nRTINIE JOURNAL OF UNIVERSITY OF BABYLON

Eor Du‘r’e and AppheJ Sciences <JUBPAS) Vol.50; No.1.| 2022

‘n“ -

A un Lan R & aum ol damn N1 ol L amml 4 1)

L B A o Canm U 1 Ll emmnl 4 112

Conflict of interests.
There are non-conflicts of interest.

References

1- Rahman Z, Thomas L, Singh VP (2019) Biosorption of heavy metals by a lead (Pb) resistant bacterium,
staphylococcus hominis strain AMB-2. J Basic Microbiol 59(5):477-486.

2- Bowman N, Patel D, Sanchez A, Xu W, Alsaffar A, Tiquia-Arashiro SM (2018) Lead-resistant bacteria from
Saint Clair River sediments and Pb removal in aqueous solutions. Appl Microbiol Biotechnol 102(5):2391—
2398.

3- Pepi M, Borra M, Tamburrino S, Saggiomo M, Viol A, Biffali E, Balestra C, Sprovieri M, Casotti R (2016) A
Bacillus sp. Isolated from sediments of the Sarno River mouth, Gulf of Naples (Italy) produces a biofilm
biosorbing Pb (II). Sci Total Environ J 562:588-595.

4- Du H, Chen W, Cai P, Rong X, Feng X, Huang Q (2016) Competitive adsorption of Pb and Cd on bacteria—
montmorillonite composite. Environ Pollut 218:168-175.

5- Mohapatra RK, Parhi PK, Pandey S, Bindhani BK, Thatoi H, Panda CR (2019) Active and passive biosorption of
Pb(Il)using live and dead biomass of marine bacterium Bacillus xiamenensis PDORPSD202: kinetics and
isotherm studies. J Environ Manage 247:121-134.

6- Li D, Xu X, Yu H, Han X (2017b) Characterization of Pb2+ biosorption by psychrotrophic strain pseudomonas
sp. 13 isolated from permafrost soil of Mohe wetland in Northeast China. J Environ Manage 196:8-15.

7- Sharma B, Shukla P (2021) Lead bioaccumulation mediated by Bacillus cereus BPS-9 from an industrial waste
contaminated site encoding heavy metal resistant genes and their transporters. J Hazard Mater 401:123285.

8- Cai Y, Li X, Liu D et al (2018) A novel Pb-resistant Bacillus subtilis bacterium isolate for co-biosorption of
hazardous Sb(l11) and Pb(Il): thermodynamics and application strategy. Int J Environ Res Public Health
15(4):702-719.

9- Li X, Liu X, Bao H, Wu T, Zhao Y, Liu D, Li X, Yang T, Yu H(2018) A Novel high biosorbent of Pb-resistant
bacterium isolate for the removal of hazardous lead from alkaline soil and water: biosorption isotherms In vivo
and bioremediation strategy. Geomicrobiol J 35(3):174-185.

10- Kumari S, Das S (2019) Expression of metallothionein encoding gene bmtA in biofilm-forming marine
bacterium pseudomonas aeruginosa N6P6 and understanding its involvement in Pb(ll) resistance and
bioremediation. Environ Sci Pollut Res 26(28):28763—

28774.

11- Ozturk, A.; Artan,T.; Ayar ,A.(2004).Biosorption of nickle (11) and Copper (I1) ions from aqueous solution by
Streptomyces Colicolor A3(2). Colloids and Surfaces B: Biointerfaces 24:105-111

12- Pena. |, Picazo. J.J ,Rodrigueu- Avail .C and Rodrigueu- Avail. 1 ( 2014) . J. Antimicrob .Agents 43(5) 460-
464,

13- Rodriques, C.E.; Quesada, A.; Rodriguez, E.(2006). Nicklebiosorption by Acinetobacterbaumannii and
Psedomonusaeroginosa isolated from industrial waste water. Brazillian Journal of Microbiology. 37:465- 467

14- Suwalee , T . Unchalee , T . Waranya , W . Varee ,W and Dwip , Kitayaporn . ( 2005) . development of multiplex
pcr for the detection of total coliform bacteria for Eescherichia coli and clostridium perfringens in drinking
water . southeast asian j trop med public health 6 (1) : 162-169.

15- Utami U, Harianie L, Dunyana NR, Romaidi (2020) Lead-resistant bacteria isolated from oil wastewater sample
for bioremediation of lead. Water Sci Technol 81(10):2244-2249.

16- Zhang K, Xue Y, Xu H, Yao Y (2019a) Lead removal by phosphate solubilizing bacteria isolated from soil
through biomineralization. Chemosphere 224:272-279.

17- Huang DL, Zeng GM, Jiang XY, Feng CL, Yu HY, Huang GH, Liu HL(2006) Bioremediation of Pb-
contaminated soil by incubating with Phanerochaete chrysosporium and straw. J Hazard Mater 134(1-3):268—
276.

18- Manzoor M, Abid R, Rathinasabapathi B, De Oliveira LM, da Silva E,Deng F, Rensing C, Arshad M, Gul I,
Xiang P, Ma LQ (2019) Metal tolerance of arsenic-resistant bacteria and their ability to promote plant growth of
Pteris vittata in Pb-contaminated soil. Sci Total Environ 660:18-24.

Page | 198

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

nRTINIE JOURNAL OF UNIVERSITY OF BABYLON

Eor Du‘r’e and AppheJ Sciences <JUBPAS) Vol.50; No.1.| 2022

‘n“ -

A un Lan R & aum ol damn N1 ol L amml 4 1)

L B A o Canm U 1 Ll emmnl 4 112

19- Naik MM, Dubey SK (2011) Lead-enhanced siderophore production and alteration in cell morphology in a Pb-
resistant Pseudomonas aeruginosa strain 4EA. Curr Microbiol 62(2):409-414.

20- Yuan Z, Yi H, Wang T, Zhang Y, Zhu X, Yao J (2017) Application of phosphate solubilizing bacteria in
immobilization of Pb and Cd in soil. Environ Sci Pollut Res 24(27):21877-21884.

21- Teng Z, Shao W, Zhang K, Huo Y, Li M (2019b) Characterization of phosphate solubilizing bacteria isolated
from heavy metal contaminated soils and their potential for lead immobilization. J Environ Manage 231:189—
197.

22- Bouquet D, Lepinay A, Gaudin P, Jean-Soro L, Le Guern C, Lichtfouse E, Lebeau T (2020) A new assay of
bacterial selection with Pb reveals an unexpected effect of Pb on bacterial behavior: implications for
remediation. Environ Chem Lett 18(3):983-992.

23- Abdelkrim S, Jebara SH, Saadani O, Abid G, Taamalli W, Zemni H, Mannai K, Louati F, Jebara M (2020) In
situ effects of Lathyrus sativus- PGPR to remediate and restore quality and fertility of Pb and Cd polluted soils.
Ecotoxicol Environ Saf 192:110260.

24- Yu S, Liang J, Bai X, Dong L, Liu X, Wei Y, Li Y, Huang S, Qu J (2018) Inoculation of plant growth-
promoting bacteria Bacillus sp. YM-1 alleviates the toxicity of Pb to pakchoi. Environ Sci Pollut Res
25(28):28216-28225.

25- Fan M, Liu Z, Nan L, Wang E, Chen W, Lin Y, Wei G (2018) Isolation,characterization, and selection of heavy
metal-resistant and plant growth-promoting endophytic bacteria from root nodules of Robinia pseudoacacia in a
Pb/Zn mining area. Microbiol Res 217:51-59.

26- Zhang YF, He LY, Chen ZJ, Zhang WH, Wang QY, Qian M, Sheng XF (2011) Characterization of lead-
resistant and ACC deaminaseproducing endophytic bacteria and their potential in promoting lead accumulation
of rape. J Hazard Mater 186(2-3):1720-1725.

27- Shin MN, Shim J, You Y, Myung H, Bang KS, Cho M, Kamala Kannan S, Oh BT (2012) Characterization of
lead resistant endophytic Bacillus sp. MN3-4 and its potential for promoting lead accumulation in metal
hyperaccumulator alnus firma. J Hazard Mater 199-200:314-320.

28- Yongpisanphop J, Babel S, Kurisu F, Kruatrachue M, Pokethitiyook P (2019) Isolation and characterization of
Pb-resistant plant growth promoting endophytic bacteria and their role in Pb accumulation by fast-growing
trees. Environ Technol 41(27):3598-3606.

29- Yahaghi Z, Shirvani M, Nourbakhsh F, de la Pena TC, Pueyo JJ, Talebi M (2018) Isolation and characterization
of Pb-solubilizing bacteria and their effects on pb uptake by Brassica juncea: Implications for microbe-assisted
phytoremediation. J Microbiol Biotechnol 28(7):1156-1167.

30- Jebara SH, Abdelkerim S, Fatnassi IC, Chiboub M, Saadani O, Jebara M (2015) Identification of effective Pb
resistant bacteria isolated from Lens culinaris growing in lead contaminated soils. J Basic Microbiol 55(3):346—
353.

31- An F, Diao Z, Lv J (2018) Microbial diversity and community structure in agricultural soils suffering from 4
years of Pb contamination. Can J Microbiol 64(5):305-316.

32- Wang M, Chen S, Han Y, Chen L, Wang D (2019) Responses of soil aggregates and bacterial communities to
soil-Pb immobilization induced by biofertilizer. Chemosphere 220(12):828-836.

Page | 199

ISSN: 2312-8135 | Print ISSN: 1992-0652

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

