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ABSTRACT KEYWORDS
The urban wastewater contains and can convey a wide variety of Oujda;
pathogens (bacteria and parasites) to humans and can contaminate its Waste water;
sanitation. Sample;
The city of Oujda rejects daily 40.000 m® of wastewater concentrated in Bacteria;
different pollution loads. The microbial concentration of Total Coli forms, Parasite;
Fecal Coli forms and Fecal Streptococci are very high, its average Treatment.

concentrationisrespectively 2,9 108, 3,0 107 and 4,3 10° bacteriaper 100 ml.
Analysiswith Bailenger technique of hel minthe eggs showed the presence
of two kinds of parasites. nematodes and cestodes. The concentration of
the two groups of parasitesisrespectively 32,59 eggs/L (88,24%) et 4,34
egos/L (11,75%).

These concentrations are very high and exceed largely the WHO norms

concerning not restrictive irrigation waters.
© 2013 Trade SciencelInc. - INDIA

INTRODUCTION

For severa decades, asaresult of rapid urbaniza-
tion, large economic concentration and increased vol -
umes of wastewater discharged, agriculture hasdevel -
oped in urban and suburban areas of Morocco. The
useof wastewater inirrigation onalargescaeispre-
sented asan aternative sol ution to overcomethe prob-
lem of water.

Wastewater is avaluable resource for irrigation
mainly in areaswherewater resourcesare scarce and
mobilized agriculturd demandisintense. They dso have
afertilizer valuefor crops becausethey contain nutri-
entsand canlead toimproved yields.

Urban wastewaters contain many germs (fungi,
amoeba, protozoa, bacteria, viruses) someare patho-
genic. Coli formsand streptococci evidence of fecal
contamination of thesewatersthat isimperativeto pu-
rify inorder to preservethe natural environment!¥.

Themicroorganismsinwastewater consist mainly
of bacteriaand helminthes. Theuseof untrested waste-
water for irrigation may raise different issuesmainly
about health. One of the main sources of helminthes
infections around the world is the use of no treated
wastewater or partialy trested sewagefor irrigation of
food cropg?3.

Theaim of thisstudy isto evaluate the quality of
microbiological and parasitological |oad of wastewater
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of the city of Oujda (M orocco) to show the necessity
of treetment beforeitsreusein agriculture.

MATERIALAND METHODS

During the period of study, which takes oneyear
(January 2011 to December 2011), wasadopted com-
posite sampling with weekly measurementsfor bacte-
riaand parasitesfrom wastewater. The points of sam-
pling are located at the entrance of the Wastewater
Treatment Plant of thecity of Oujda(seven kilometers
north of thecity).

Techniquefor preparingdilutions

We madedilutionsduring thestudy phaseto calcu-
late thenumber of microorganisms. Wehad proceeded
asfollows®:

1. Withaderilepipettel ml asepticaly transferring 1
ml sample of wastewater in atest tubeor asterile
via containing 9 ml of diluents. Shakevigoroudly.
Weaobtainthedilution of 1:10.

2. Withanew gerilepipette 1 ml, transfer 1 ml of the
1:10dilutioninasecond test tubeor vid containing
9ml sterilediluents. Shakevigoroudy. We obtain
thedilution 1:100.

3. Repeat step 2 asrequired, by transferring 1 ml each
timeof thelast dilution in another test tubeor via
containing 9 ml of diluents. Thus, aseriesof dilu-
tions Further, 1:1000 and 1:10000, etc. (For the
use of highly diluted samples, do not forget that
untreated wastewater usualy contain 10”-10° fecal
coli formsper 100 ml).

Bacteriological analysis

Bacteriologica anaysi sfocused onthequantifica-
tion of fecal bacteria: fecal coli forms(FC), total coli
form (TC) and fecal streptococci (FS). The samples
weretaken monthly. Counting of CF and SF was per-
formed according totheindirect method of multipletube
fermentation inlactose broth; the number wasthen sub-
tracted statistically using the method of the most prob-
ablenumber™, On pathogens, only Sdmonellaand Sta-
phylococcus were determined, given the epidemiol ogi-
cal risk associated with their presenceinthewater to
be reused. Enumeration of staphylococci wasperformed
on Chapman medium. Thedetection of Sdmonellawas
performed according to the simple method of nutrient
broth pre-enrichment followed by enrichment in selen-
ite broth. Theisolation was then performed on agar
deoxycholate citrate lactose. Typical colonieswere
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identified or suspected by biochemicd tests.

Counting methods used for their specificity and
speed calculaionsaresimilar to MPN (Most Probable
Number). Likeall bacteriologica andyzes, they havea
confidenceinterval. Inour casethisconfidenceinterva
iIS+=95%[-/2:2] or+0.3 log.

Parasitological analysis

Parasite load of wastewater of the city of Oujda
was determined monthly according to Technique of
Bailenger recommended by WHO!®, Eggs were
counted using ablade Mac Master 0.3 ml. Thetotal
number of helmintheseggs(N) per liter of wastewater
iscdculated fromthefollowingformula:

N=A.X/P.V
N =number of parasites per liter wastewater sampled.
A = counted number of parasites on the blade Mac

Master

X =fina volumeof product (ml).
P = capacity blade Mac Master (0,3 ml).
V =initid samplevolumeof wastewater to beanayzed

(2liters).

RESULTSAND DISCUSSION

Bacteriological characterization

Theaverageload of totd coli form (TC), fecal coli
forms (FC) and fecal staphylococci (SF) received by
the wastewater treatment plant Oujdawas eval uated
andtheresultsare presented inthe TABLE 1 below.
TABLE 1: Averageload of total coli forms, fecal coli forms

and staphylococci of wastewater in theentranceof WWTP of
Oujda

Pathogens/100ml Load in wastewater
CT 2,910°
CF 310
SF 4310°
CFISF 6,9

Themicrobia concentration of CT, CF and SF of
wastewater of Oujdaisvery high. Theaveragecharges
for different bacterial populations studied are respec-
tively 2.9 108, 3.0 10 and 4.3 10° bacteriaper 100 ml.
Thesevalues areinthesameorder of concentration
asthosetypically encountered in urban effluentg ™4,
Also, thisbacterial load exceedslargely that recom-
mended by WHO for irrigation water whichisof the
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order of 1000 CFU/100 ml*. Moreover, theratio CH
SFisgreater than 1, which suggestsafecal contamina
tion of wastewater Oujdais of human origini*>2.,

Parasitological characterization

Theparasitological study of wastewater of Oujda
was assessed by atechnique of Bailenger, thismethod
detect mainly helmintheseggs. Microscopic examina
tion of the samples studied yiel ded theresults summa-
rizedin TABLE 2 below.

TABLE 2: Mean concentration of helminthesof wastewater
of Oujda

Helminthes species Aver age concentration

(eggs/liter)
Ascaris sp 17,11
Strongyl oides sp 11,57
Toxocara p 1,55
Nematodes Trichuris sp 1,31
Enterobius sp 0,62
Ankylostoma sp 0,43
Total 32,59
Teaniasp 2,03
Cestodes Hym.en(.)I epissp 1,74
M oniezia expansa 0,57
Total 4,34

Nine speciesof hdminthesbe ongingtotwo classes
(nematodes and cestodes) wereidentified. Theclassof
nematodes, most diverseisrepresented by eggsof As-
carissp, Strongyloides sp, Toxocarasp, Trichurissp,
Enterobius sp and Ankylostoma sp, the cestodes are
represented by the species of Teaniasp, Hymenolepis
sp and Monieziaexpansa. Concentrations of thetwo
groups of parasites are respectively: 32.59 eggs/ L
(88.24%) and 4.34 eggs/ L (11.75%). The predomi-
nance of nematode eggs could be explained by their
high resistanceto different factorsin wastewater and
their mode of transmission characterized by adirect
cycle?®18, According to several authorg'®24, the con-
centration of helmintheseggsisstrongly related to de-
mographicfactors. Thisparasitologica anayssshows
that these waters exceed strongly the standards set by
WHO and theNormsand Standards Committee of the
Ministry of Environment of Morocco (1egg hel minthes
per liter), thiswater cannot be used in agriculturewith-
out treatment and can pose apotentia major hazardto
thehealth of farmersand consumers.

Thisstudy dso highlighted thequditativeand quan-
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titative variations of helmintheseggs of wastewater of
Oujdadepending on the season (TABLE 3).

TABLE 3: Seasonal variation of helminthesof wastewater of
Oujda

) ) Saison
Helminthe species

Autumn Winter Spring Summer

Ascaris sp 1452 10,05 19,23 24,61
Strongyloides sp 13,41 14,23 10,67 8,07

Nematodes Toxocara sp 1,06 0,67 1,34 311
Trichuris sp 0,88 0,22 1,76 2,37

Enterobius sp 0,23 0,11 0,95 1,14
Ankylostoma sp 0,31 0,15 0,53 0,74

Teania sp 1,78 1,15 1,98 3,20

Cestodes  Hymenolepis sp 1,53 0,52 1,90 3,01
Moniezia expansa 0,17 0,07 0,46 1,61

Total 33,89 27,07 3882 47,86

Seasond variation of parasiteload of two classes
of helminthesshowshigh concentrationsduringthe sea-
sons of summer and spring, respectively, 47.86 and
38.82 eggs/L. and lower concentrationsduring autumn
andwinter and arerespectively 33.89eggs/L and 27.07
eggyL. WHO studiesindicate that the abundance of
hel mintheseggsin spring and summer isdueto thecon-
ditionsof temperature, moisture, oxygen and solar ra-
diation favor thematuration of helmintheg?24,

CONCLUSION

Thebacteriologica and parasitological load andly-
sisof wastewater of the city of Oujdahas showed that
the concentrationsof total coli forms, fecal coli forms
and staphylococci and helmintheseggsarefar exceed
the standards recommended by the World Health Or-
gani zation and the M oroccan standards of water used
for irrigation, that hence the need for good treatment
before usein order to avoid popul ation to contamina-
tion and disease.
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