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ABSTRAC"T; Tihie ciecis of cassava cfiiuent in the physicochemical parameiars and miciobial
ﬂonja of Nkissa River Egbema was investigated. Samples were collected from the upstream (US)
which served as connol, the Dischaige/Faliout poini(DFF) , Down Sucain 1 (DS T) and Down
Stream II (DS 1I) each 120m away form the preceeding point. The DO, BOD, TSS, and TDS

weie adversely afTeciced by the cassava cffiuent but ihe effect waned with distance and fiow away

from the DFP to the DS. The metallic ions were not significantly affected. The cyanogenic

poicnilals of the watar samples wae quite Tow (1.03-0.42umg/T). The cassava cffiueni was
_concluded to have supplied microbial nutrients which increased microbial prevalence and
bioloads. Kiebsiellu, Corynebacierium, Acinetobacier, and Morexaliu  species which wore

absent from the US were found from the DFP to the DS samples. Saccharomyces, Enterobacier,

Siaphylococcus Escherichia, Laciobacilius, Bacilius, and Micrococcus species were found in ali

i samples analyzed. The cassava effluent utilization test showed that Alcaligenes,

Nanthomonas, Laciobacilius, Coryneabacterium and Micrococeus species are good metabolizers

of the effluents indicated by change in pH and turbidity. Only Escherichia and Enterobacter

species did not utilize the effluent at all,
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INTRODUCTION

Cassava (Manihot esculanta (Crutz) synonymous with Manihot utilissima Rohl) belongs to the
farnily Euphoibiaccae (Onwueme, 1978). The tubars are often harvesied beiween 7-13 montis
depending on the variety or cultiver platned (Cook 1985, Taye 1994). The edible fleshy. position
makes up to 85-3G%6 of ihe tuber and contains up to 35-40% carbohydraic, 50-60% waici and
perhaps, 1-3% protein in addition to small quantity of cyanogenic glucosides (linamarin and
lotaustialin), Onwumeme 1978. Nwabueze & Odunsi, 2007 Oyewole & Afolami, 2001).

The high Carbohydiaic contenis thacfore makes cassava a major source of Caibohydaie
particularly for the low income earners in most tropical countries. African in particular (Desse
& Taye, 2001, Nwceke, 1996, Aderiye & Lalvye 2003). Cassava can be processed in various
forms for which include flour, cakes, biscuits, chips or peliets. The floor could be fried to
produce garri o1 cooked as fofoo {Onwueme, 1978, Cook, 1985 Nweke, 1996, Aduiye &
i_zleye, 2003). The consumption of cassava and cassava produgts have increased extensively in
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Africa and Asia especialiy Nigeria where the Government is now ofiering some inceniives for
increased production. This increased ‘production has equally resulted in increased processing
coupled - with an equally increased environmental poliution with the resuliant wastes (Adeyemo,
2005; Adewoye ef al., 2005 Nwabueze & Odunsi, 2007). The land disposal of the effluent
emanating from the grating and subsequent (processing) of the cassava tubers/paste gives very
offensive stench with time (Geshe, 1985; Ashanati 1994 Aderiye of al, 2005). This has resulted

in establishment of cassava processing plants near some natural flowing water bodies which act
as sinks to this effluent. '

This wprkl examines {ne e;_ffe_.qts“pf, cassava tuber eﬂluents_f_rom two of such cassava processing
plants (located at the same vicinity) on the aquatic bacterial flora of Nkissa River, Egbema a
community in the Niger Delta Area of Nigeria.

MATERIALS AND METHODS

Nkissa River empties into the Orashi River in Egbema. The river is an all season one. Two large
cassava-processing planis- were cstablished in 2002 on cithar side of the river and process
between 2-3 tones of cassava tubers daily. :
Sampiing of tie River was done at four diffaient poinis- one was up sticam (US), 120m befoie
the Discharge/Fallout Point (DFP), and then two samples down stream (DS I and DS II). Down
strcam 1 was 120m fiom the DFF, whiic the secend BS (DS II) was 120m fiom DS I.. Ai cach
sampling point, two sample types were collected, water column and sediments which were
pooled (o give one sample. Three of such pooled samples were then bulked to one composiie
sample for each sampling point. Sampling was done ten (10) times at two weeks intervals for
microbiological analyses whiic five (5) of such samples were analyzed for physicochemical
properties.

The physicochemical properiies of the water studied were done using differeni methods. The
temperature and pH were determined at the site using multipurpose tester of Jenway (Model
HANNA 19i0) The DQ- and BOD. were measured using the | Winkier's tigratioh method ' as
described in APHA (1992). . The SO, NOs, PO, TDS and “TSS' ‘weré detérfined
spectrophotometricaily using HACE/DZ2/2010 spectrophotometer. The metallic ions examir':ed
were Ca®, K' Na' and Mg which were measured using the Atomic Absorption
Spectrophotometric (AAS) method as described by APHA (1992).

Cynogenic potentiais of the impacted water.

Cyanogenic poyentials of the impacted water was determined using modified pricate paper kits.
method as described by Bradburg ef al., (1599). 2mls of the watersample was put into 250mi
conical flask containing 25ml distilled water. A strip of the test paper was soaked in the alkaline
sodium picrate solution and fixed into the conical flask with the cork (stopper). The fiask was
allowed to stand at room temperature for 18-24 hours. The paper was removed and glutefl i
60l water. The absuibance of (e waier was icad ai 540w usiing spechophuivmeie (Unica

HeA105y England). The results were recorded as mg HCN/L. '

Microbiological Analysis : _ _
Ten water samples of each sampling point were analyzed for microbial prevalence using t!
culiure techmiques involving various culture media — Nuitient Agar, MaConkey Agar, Ming
‘Salt Agar modified with the cassava effluent as described by Okpokwasili & Okorie (1988), T
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ﬁ_)ld serial d:luti_op of each sample was done before inoculation using sterife peplone water as
dlluen.t. Inoculation was by the spread plate technique as described by Cheesbrough (2001) whiT:
pure isolaies were obiained by the sireaking techniques. The observed pure isolates were
subjected. to macroscopy, microscopy (after staining) and some biochemical tests for
Characterization and identification according to Cowan and Steel, (1976) Cheesbrough (2001)
um_l Buchanan & Fiibbons (1976). While the spread plate culturc,on Nulr’icnl Agar icldcdml)ll{
E(%al Htei{:Irtglt'rt‘;phné C(}I.lﬂ’l' (EHB’C), that on McConkeéy Agar gave coliforms (CBé) aJ}:d Cassa\:;
uent Utilizing Bacteria Count i ing in th 1 i
EMlcnt g Bateia Count (CEUO) s obtained sing i e mdifed Ml sl

Screening for Cassava efiluent utilization

leus was .i.pvestigatcd using the mineral salt agar of Mills es a/ (1976) as modified by
Okpokwasili & Okorie (1988). To 9.5ml of the mineral sah medium was added 0.5mi of ihe
fresh Cassava effluent. Each Isolate was inoculated in duplicates and incubated at room
temperature for five days. Growth was indicated by turbidity and change in pH.

RESULT L -
T_he pH of the Nkissa River changed from nearly neutral (6.8) to alkaline but this decreased with
distance away from t_he_ plants. TDS, TSS, PO4 and SO4 which had iheir lowest values in ihe US,
had thf highest values in the DFP. The DS values are shown in 'Table I. The DO was highest in
the US but decreased exiremely in DEP with value in the DS T and DS Ii, being less than the
DFP. The reverse was the case for the BOD. (Table 1) o

Among the metaliic ions only Na showed some increase from their DFP ‘but decreased in the DS
I and DS 11. There was no significant change in the value of Mg®*, Ca** and K'. All other values
of the parameter increased are shown in Tabie 1. oo 3 .

The cyanogenic potentials of the impacted water showed a reducing gradient. The highest value
was at the DFP. (1.03mg/t HCN) foliowed by the DS1 point (0.42mg/l HCN). Only traces.were.
seen in DSIL, No traces were seen in the US (Table 1),jur oo s oo oot sl <ol
Table 2 shows (he prevalence of the isolaied organisms from the various samples “screened,
Twelve microbial species were observed. These organisms and their prevalence rates are shown
in Table 2. The organisms include Escherichia, Enierobacter, Swphylococeus, Xanthomonas,
Lactobacillus, Micrococcus and  Bacillus species; Others were Alcaligenes, Klebsislla,
Corynebacterium, Acinetobacter and Saccharomyces species. Alcaligenes, Kelebsielia and
Corynebacterium species were not isolated from the ‘freshly produced cassava effluent. These
three organisms along with Xunthomonas, Acinefobacter and Saccharomyces species were
absent in the US. However, all the twelve organisms were observed in the DFP and DS samples
with highest prevalence in the DS I, then DYP and DS Il had the least rates (Tabie 2). '
In Table 3, the biolaods of the various groups of organisms investigated are shown. Highest
bioloads were seen in the DS I while there was no significant difference between the values in
DFP and DSS II. The highest occurring group was the THB, while the least was the coliform.
The CEUB were more than the CB, except in the US (Table 3). :

Screening for cassava effluent utilization showed that Lactobacillus, Alcaligenes, Xanthomonas
and Micrococcus species are the major ultilizers of the effiuent.. This group was foliowed by
Staphylococcus, Klebsiella, Corynebacterium -and Saccharomyces species. Eschericha,
Morexeall and Eniercbacier species did not utilize the effiuent. The utilization of the cassava
effluent was indicated by the changes in pH and turbidity i.e. more change in pH and turbidity
. . : e 3 ; ¥ - i LT Ao WY
indicated higher utilization of the wastes (Tabled). . ... ..« v wi” i
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Tabic 1. Values of ihie physiochemical propaiics analyzed according (o the saimpling points

PARAMETER US B DFP DSI DSIT -
pH R Sy - P DR N 7.8 6.4
Temperature - - 28 289 : 9.1 2%.8
TDS mg/l - 540 1750 1320 920
TSS mg/l ‘ 20 60 40 31
DO mg/l : : 30 4.0 25 30
BOD my/i 20 60 50 30
S04 mgfl 243 . 30.1 27 25
PO4 myg/l 0.06 0.087 0.07 0.06
NO3 mg/l [0.3 151 131 . . 102
Ca mg/l 24.3 29.1 27.1 244
Na mg/l : - 0.37 i 0.42 ~0.40 . 0.338
Mg mg/l 1.2 ' 1.6 1.4 1.2
K mg/l 091 1.8 1.11 0.92
O1l coul ND - 1.01 1.06 1.01
Cyanogcnic ND 1.03 E 042 _ traccs
potcntial mg/l

Kcy: ND - Not detected

Tablc 2: Relevance of organisms obscrved in various samples anaiyz.cd (10 samplcs werc analyzed).

- US DFP DSI DSII
Lscherichia sp ' 5 (50%) 2(20%) 3(30%) 2(20%)
linterobacier. sp o B 4 (40%), . - 220%) “ Ma0%) 2(2V%)
Staphyloceccus sp Cr b, o 4(40%) - 6(60%) 7(703/..) 5(50:,4)
Lactobacillus sp ' 2(20%) 5(5_0%) - ?(:70 7o) 5(50 f.)
Micrococeus sp 2(20%) 5(50%) "\ IU‘zo) 550 o/’o)
Bacillus sp : 6(60%) 8(80%) 10( l(l %) 7(70 :&)
Alcaligenes sp 1(10%) 3_(30%) 5(50 {o) 5(50 f)
Klebsiellu sp / - 2(2U%) 4{40%) 4(40 :'o)
Corynebacterium sp. - 3(30%) 5(502’0) 5(50 :.6)
Saccharomyces sp - - - 4(40%) 6(60%) 4(40%)
Morexella sp. b ‘ - 2(20%) 2.(20:/») 202V o/o)
Aemietobacter sp - 2(20%) 4(40%) 2(20%)
KEY: - = Not Seen Figures in bracket represent percentage occurrence

Tablc 3: Bioload of various groups of organisms in the samples examined

g us ¥B . DSI T
gglgm,b 1.5 X 10? 1.7 X 10% |.9xmf 24X qu
T 4.5 X 10 4.6 X 10’ 6.7 X m‘-‘ 51X 104
CEUBC 2.1X10° 37X10° 42X 10 39X 10

*Fiourcs arc average of five tests carried out. )
Kb;%u; Us = Upstrecam; DFP = Discharge/Fallout Point, DSl = _Downstrt_:am I; DSl Downs|
CBC = Coliform Bacterial Count; THBC = Total Heterotrophic: ‘ actenal Countr :

u -
4 ~..\f_’-,,|. '
CEUBC'= Cassava Effluent Utilizing Bactcrial'Count. -~ """ %

el . . -1.‘.=L-‘._l|
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Tablc 4: Utilization of cassava cfflucat by isolatcs.... .- AR L

1

o SAMELE® o LT AWTHTTTIRT Y T1A ¥

ot g o Vi I,U‘R_B.IDI_I Y. _lNII(Iﬁ]L PH FINAL PH
Lnterobacter sp - 61 2;
Staphylococeus sp + 6.? 6 .9
Lactobacillus sp ++ 6.7 | 8'2
Micrococcus sp e 6.7 7-9
Alcaligenes sp et 6.7 - 8 -IU
Bacillus sp ++ 6'-7 8 0
Klebsiella sp - rH 6.7 19
Corynebacterium sp ++ : 6.7 Ct 0
Saccharomyces sp ++ 6-7 8.0
Morexelia sp : + | 6.7 69
Acinchacter sp £ 6.7 7: 8

KEY: + = Scanty Growth; ++ = Mbdératc Growth; ++ = Hcavy Growth; - = No Growth

DISCUSSION
Ifl l.his work twelve microbial specic;s were isolated. Most of them had been reported earlier in
similar work. Dq§se and Taye (1996) and Akani e al (2006). Geopfort (1980), Oyewole and
Odufa (1992) and Aderiye e/ al., (2003) had observed some of them in fermenting tubers and
vegetables. While some, are natural saprophytes lik¢ Corynebacterium, Bacillus, Micrococcus,
- Alcaligenes, Acineiobacterium speties; 'olhers like ‘Staphylococeus, Escherichia, Enterobacter
and Sacharomyces species could occur due to human activities. Some of the organisms in the
water body could have come from the processing plants or effiuent as some of them which were
not in the US, were found in the DFP and DS samples, '
Some of the other organisms increased in prevalence in the presence of the cassava effiuent
indicating that the effluent was utilized as nutrient. This was the case of Alcaligenes,
Lactobacilius, Micrococcus and Baciliuy species. These organisms were those, which could
utilize the effluent. Abiona e/ al, (2005) and Oyewole & Odunfa (1992) stated that effluent from
cassava was nutritive enough 1o support microbial growth, which agree with this work.
Prevalence of organisms was highest in DSI, followed by DFP and then DS 1I with the least in
US. This meant that the cassava effiuent supplied both nutrients and organisms to the NKissa
River from the DFP, but was too harsh or in a state not very appropriate for immediate microbial
utiiization. The conditions become conducive with distance away from the DFP and water fiow,
which summed up to dilution of the effluent and conversion to utilizable state. However, by the
DSIi, some of the essential nutrients had been- exhausted resulting in low prevalence of the
organisms. A similar situation had been reported by Nwaugo ef al., (2004) and Chinyere (2001).
‘In the same vein Nwaugo e/ al (2006) working on Petrvleum Produced Water on a tributary of -

the some Nkissa River reported“the diluting effect of the water flow (current) which agrees"

[ !l-".ﬁll.‘\ NYEIN

perfec’lly well with thi.s w‘.’.ﬂ&?.\. § ,;,u-.z; ke R g g0t O s i Iveni s dntn o & e prargsaee o
The above, obseryation, was. buttressed by the values-in the*bioloads recorded. Highest bioload”
occurred in the DS T but decreased in DS i and DFP was higher than US values. The THB was
the highest, followed by CEUB before CB, which was very low. This means that survival of the
CB in the down stream portion of ihe river was due to the metabolism of the mieimediaics of the
effluent. From the results CB were not utilizers of the cassava effluents. Again, CEUB occurred
in the US indicating thai the cassava cffiueni degraders could be found anywhae without the
presence of the effluents. However, the presence of the effluent ensured better adaptation to its
metabolism hence the increase in number and prevalence.
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“Escherichia, Morexalla and Enterobacter species could not utilize the effluent and so could not
grow. On the other hand, Aficaligenes, Lactobacillus, Xanthomonas and Micrococcus species
-which were the greatest utilizers of the effluent could be introduced into the effluent channels to
metabolize it before the efffuents enter the water body. This wili reduce the modification of the
aquatic habitat parameters seen in the physicochemical parameters measured. Abiona ef al.
(2_.005) and Arimoro ef al.,, (2007) reported thai high microbial growth in any system encourage;
biofilm formation. If the effluent is first treated, the amount of microbial nutrients entering the
river wili be extensively reduced which will also reduce microbial growth in the river
Jonna}agadda and Mhere (2001), Akpan (2004) and Aderinye ef al., (2007) also agree with this.
asserfion / ' ' ‘

The physicochemical parameters showed a modification of Nkissa River values by the cassava
effiuent. The'mpst affected were, BOD, DO, pH, TDS, and TSS. These values were highest at
the DFP but decreased from the DS I. A similar situation had been reported by Chinyere (2001)
Nwaago ef al, (2004 and 2006) with Adewoye ef al., (2005). These researchers agreéd thai th(.:.
concentration of any- pollutant is highest at the: Discharge/Fallout Point but decreases with
distance and time from the pollution source due to dilution and microbial utilization.

-, . Theseiobservations. agree with the. resulis.in: the séreening for cassava effiuent utilization

Analysis of the cyanogenic potentials of the impacted water showed very low values (0.42 - 1.03
. HCN.mgll). Aderiye ef,al, (2005) had reputed values between 2.91-4.11 HCN mg/100g, while
Nwabueze & Odunsi (2007} ieported 2.17 - 5.00my HCivikg. This could be expected as Aderiye
el al., (2005) and Nwabuze and Odunsi (2007) worked on fermenting cassava tubers and paste
directory. This work only examined impacted water body which means thai the cyanide conients
had been extensively diluted. Results obtained in this work showed that though the cyanide
content of the water changed, it was not above tolerable level (Aderiye ef al., 2005, Muhungu e
al., 1987). The micro-organisms in the water especially the CEUB might have metabolized the
cyanide discharged into the water. b | s ' | . .
The effluent is very rich in carbohydrate but with little protein and other substances. The
fermentation of these organic materials requires oxygen, which caused the increase in BOD and
low DO observed from the DFP to the DSS II. The breakdown of protein releases Ammonia
'(Onwueme, 1978, Aderiye ef al, 2003) which caused the pH charge towards alkalinity. 'I'he
increase in TSS and TDS occurred because the effluent contained' both water soluble and
insoluble components that changed the initial situation. This concurs with Asonye ef al., (2007)
and Chidah and Braide (2004). _ ‘ : » :

In conclusion thercfore, this work shows' thai the cassava effluent affecicd both the
physicochemical and microbial parameters of the Nkissa River. However, this effect decreases
away from the discharge pomnt. _ ™ g e

The worls sugcsty that. the, adverse, effvcts of the. castava cffiuents gould be avidel! by treating -

RO v oca G Sl Se iy Dby T L S N TR R
‘with CEUB before discharge.” * ¢ Seaib R
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