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Abstract:

This study was conducted in 2025 in the city of Sabha, Libya, targeting five bakeries selected
randomly from the city center, as this geographical area represents the highest population
density. The primary objective was to assess the quality of water utilized in bread production
by analyzing samples collected from the water sources used in these bakeries. A total of five
samples were collected, with three replicates per sample. These samples underwent a series of
chemical and microbiological analyses. Upon arrival at the laboratory, microbiological quality
tests were performed; the total plate count (TPC) results indicated bacterial growth ranging
from 0 to 100 CFU/mI. These values fall within the permissible limits set by the Libyan
Standards and the World Health Organization (WHO) guidelines. Additionally, all samples
were found to be free of coliform bacteria. Regarding the chemical analysis, parameters
measured included alkalinity, total hardness (TH), chloride ions, nitrates, and pH levels, in
addition to Total Dissolved Solids (TDS), calcium, magnesium, copper, zinc, sodium, and
potassium. The results showed that pH values ranged between 6.5 and 7, with an average of
6.75, which is within the allowable limits of the Libyan Standards and WHO. However, the
measured TDS values ranged from 27 to 3307 mg/L, with an average of 1667 mg/L. These
concentrations are considered high compared to the Libyan and WHO standards; only sample
No. 1 was found to be compliant. Such high salinity levels negatively impact the texture and
flavor of the produced bread. Furthermore, measured alkalinity values ranged from 8 to 149
mg/L (average 98 mg/L), while chloride levels ranged from 15.5 to 887.7 mg/L. The
concentrations for nitrates, total hardness, calcium, magnesium, copper, sodium, and potassium
ranged between (10-182), (3-100), (20-769.3), (2-220), (4-53), (0-0.00565), (4-170), and
(2-91) mgl/L, respectively. Finally, all samples tested negative for the presence of zinc.
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170 78 66 77 4 mg/L Sodium (Na)
91 54 47 50 1.14 mg/L | Potassium (K)

(—i8) 2 ga5 5 59) ND: Not Detected *

:(pH Value) 2 508 0¥ 1.3

Clas (7.0 - 6.5) O s ) 55 5ilaall lae cilinad a5 gl () 4 of Al jall il (e G
Ol cadde 5 251 Cnudall (3 (6.5) A Aol Cilas Ll <554 85 (el (B (7.0) e e
il olyal Zall) Al gall Wb 5 (8.5 - 6.5) Loz 7 samsall 3 gaall (pania @ Al Hall 28 iliall maes
(WHO, 2008) asallall Al daliia yulaas

PH J

7.1
7

6.9
6.8
6.7
6.6
6.5
6.4
6.3
6.2

5 s 4 s 3 e 2 s 1 sl

i aouell Y s 2(1) B J8&

:(Total Dissolved Solids - TDS) 4! 4030 z3¥) 2.3
4 7 savall (B ) & glat 38 (5 4 Q) i) clie G ) (1) dsaall 8 gl o L
) Al s (2008) dallall Aaall dadaia 5 (2008) Aull) dbial gall s (Lil/aale 1000)
iy (Ul/pake 27) 58 5 Sl 1 a8 Al s Lt ((Uil/pake 3307) dais 3 53 el 5
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sale (g sind GJ\MPJ\OM\ML@@@\J 1 a8 Aiadl 8 Tas dacaddiiall dadl) o )5 LEY)
100 e Bl e (s sin Al ol sle of LS (2002 ¢ shill) s slite oty 4003 #30 Jle
Ll o2 ol s L ¢(Salam et al., 2024) aall LA e 7Y aas ) 055 38 jil/aala
dagla ) L;J'u.a. Cliged) Ay A& Sl a5 ¥ Wl sla ol 5l (RO) (iSad) eaaliilly dallas olse
Dt Y o il s (2002 ¢ shill) sbaall Sl sl sl A sl Ale Apanl) 4 sadl il 3Al

.(2018 (A5 Cay il minall 33 s el sil/aale 1200 iaall ol 8 Z2Y)

TDS Ax<l 4013 &= SlaY)

3500
3000
2500
2000
1500
1000
I 500
— 0
5 jeaal 4 sl 3 jeaal 2 jeaal 1 54
AN 450 Sl s 2(2) pB J8&
:(Alkalinity) 4551 3.3

Py o(/pale 200) ol M) s sal) Ay i S AU Ay Sl o il el
¢Cpaaall aaj;uﬁml;).&c«u)&sl\ iy (Lil/aale 8) \bwwdudﬂ\ 1 esJ).\;.d\
_@.\&@L@.\S\MU::)M\LMQ; s dua

:(Chloride) 2,551 4.3

Son ((Ulaale 250) Ll ddal gall (8 41 & gansall 2al) (5 ¢4 (3 (2) Dl plana )l
el axda g predill il e Ula Ji e ls V1 e (Jil/pale 887.7) (I 5 a8, Akl b il
il

Cl- Ay olsdy

400
300
200
100
— 0

5 eadldl 4 addl 3 sl 2 sl 1 sl
2 5N cpw 2(3) pd) JS
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:(Total Hardness - TH) 4! 3 jual) 5.3
dsadl A 3805 (5 ¢4 Q) Clinll Goeal (Ll/aske 758 - 20) Op S sl af sl
Qlll (b Jlss 5 ol ll 43 30l ) Cua (e Jad) Gl sa e 5l Sin e 585 g 7 sansall

.(S.E. Madalina et al., 2015)

TH 4isl) 3 )

600
500
400
300
200
100
m— 0

5 4 i 3 2 1 ey
LIS 5 pusal) (5 siana (o 2(4) ply JSA
:(Magnesium & Calcium) agsiSlall g a gallsl) 6.3
3L ) (8 palon Las Lo 7 gannall 3 g3l 0 5 glat o guunllSI) (e A po il g (5 ¢2) ilipal) il
Cligall apan CailSE 6o e L) Ll (Salam et al., 2024) caadl oL oy glall Caliais elall jue
554 el G (Hieale 48) e o s dua @l il 3 gasll (e

Ca ?J.J.a.u]&'l

250

150
100
I 50
a 0

5 s 4 5 3 5 2 5 1 3
o sl SI (5 sinsa (i 2(5) abl JS
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Mg p gausic Lall

60
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20
10
L 0

5 5 4 5 3 5 2 5 1 5
o st L) (5 e (o 1(6) ) JSA

:(Potassium & Sodium) agsli gall g a s34 sall 7.3
38 ¢a gali sl Ll (Lil/aake 200 0 J8) Lo 7 sansall 3 50a) (e a0 seall 30 53 aras sl
Dl fpaia dagd | Al

Na pg: sl
180
160
140
120
100
80

60
I 40
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f— 0

5 jeadl 4 jadl 3 jeadl 2 sl 1 el
oo small (5 siase (o 1(7) Ay JSA
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K pgaei 52l

50
40
30
20
10
— 0

5 5 4 54 3 5 2 5 1 5
ol gall Cp 2(8) )y JS

:(Nitrates) < Al 8.3

Al s s ((Lil/aale 50 - 45) 43 7 sl 2all @3 5lai (5 ¢4 «2) il ) golil) & el
Coyaall sbeay elaall jaae o gliddlaial e Tyt T pdi5e 138 2y (Lilaske [00) 4 Aef 2 &8
(2008 <03 AT s e sill) Aol aeuY) Sl auall

No3 <l il

120
100
80
60
40

I 20

[ S\
5 3 4 3 3 2 3 1 5

il (g gia Cpm 2(9) P8l JS4

:(Zinc & Copper) &ijlly (uladl) 9.3
ALE alaall 03y &gl (e oliall SIA 0S5 Laa ((ND) Slead) iS5 gaa (5 93 =l s S
Al sl 5 dgida ol ildial gall Lgtilan

Bacteriological Characteristics :4 ¢l s A Gailadl) 4
Adagiaall Sl b Aol slpall cilisal s sl gy 5 Jilail) 505 (2) W) Jsaadl pa sy
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a8 dadiid) sbadl el a5l g iSOl Jalaill il 5 (2) aBy J g2

Sargple Sarzple Sargple San21ple Sanl1ple Unit Analysis
Total

57 43 75 76 10 CFU/mL Bacterial

Count

None None None None None | CFU/100mL Collfor_m
Bacteria

:(Total Bacterial Count) LuSsll A<l axl) 1.4

Giliall Gy LSl S saal) (8 cpls a5a Y (2) o) Jsaall (B A gal) ilial) Ll
8 e el Jals Wiy ((CFU/ML 10) 4esiy (1) b Ll 2ae ol Jads Cua 6l syl
(CFU/ML 76) dasis (2) a8, dusall

Caun tolyall 350 J55aS L 5l JSH aaell aadind ((Morrison, 1978) aseai ) Taliiu 5
100 - 10) o S 13) "as 83" 5 (/s _gasinnn 10 - 0) G 2380 S 13) EE" Ll alaal) i
Aalill (e Mo saall” slual) 438 e &l A 5 jaal) Gliall jaea U elld e 2l (Ja/_pariv
(Salam et al., 2024) a5 dalla et g doa ¢ gy

:(Detection of Coliform Bacteria) ¢l LSy oo adsl) 2 4

Coliform ) s sl h)ﬁ&m}&.d\ buqur_ c_ujss@jxﬁ})m\ andl) mils & ekl
Gl olial Al daial gall Aaildae et lAal) oda & Aeadiuall slaall 8 adle 5 (Bacteria
& gl 4 Kl l 5 3all (e 1N i (g0 (WHO, 2008) dpallall daall aliia yulaa s (2008)
REBIBY

Summary 4=l 5
Al il ) 2025 alad Lo Aaly 3 laal ole 53 53 ansl] Ausl 038 Cuuaalds
W sale Lol ) (5 ¢4 3 2) il il Cum ¢l @l Cilieal gall Clisall dilhae il ]
8yl 3 gy 7 sansall 3 gaall &y slat 5 ey 51K 5 (TDS) Al 461l #3138 55 3
(1) eﬂ)@d\ PR ce}.m\_a}\]\ S sina g <Y
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