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ABSTRACT

BACKGROUND: Access to safe water supply should be as close to the home as possible,
in order to faster the use of larger amount of water for hygienic practices and to avoid
contamination during transportation. In areas where water sources are untreated or the
water treatment plant is not reliable in all times, household treatment methods, which
are familiar by the community, are very much important. One of such traditional water
purification system used by “Tsemey Bena” p eople, in SNNPR, isthe use of Forssk
farinose shrub. But such traditional methods need to be studied about their efficiency of
contaminant removal.The main aim of this study is to see the contaminant removal
efficiency of Forssk farinosa shrub from raw water.

METHODS: Different Doses of Forssk farinosa was used to see the removal efficiency
of turbidity, color and coliform organisms in the laboratory of school of environmental
health. Its effect on-pH was also studied. Sixty mg of the unbared root of farinosa was
used after different doses are compared for the removal of contaminants. To identify the
effective s hrub p art that is important in t he removal of the s tudy v ariables; the | eaf,
bared root, gnd unbared root was used. In addition, different stirring and settling times
were also considered to know the best.contaminant removal time.

RESULTS: The result showed that Forssk farinosa is 99% efficient in the removal of
Turbidity. This shrub has no effect on the change of the pH of the water. Color and
fecal coliform removed up to 99% after 150 minutes of settling time. In both study
variables the recommended level by WHO was achieved at different settling times.

Stirring time has an effect on the removal of contaminants when the time of stirring is
increasiiig the removal efficiency is deereasing. Better turbidity removal is obtained at 2
minutes of stirring.

Further detail study needs to be done to find the functional group that is relevant in the
elimination of turbidity, color anil coliform organisms, and to see the potential effect on
consumers.

KEY WORDS: Forssk farinosa, local clarifier, household water treatment, removal
efficiency.
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INTRODUCTION

As water is basic human need for health
indeed, without safe water and sanitation
there will not be real development. Safe
water is the doorway to health and health is
the pre- requisite for progress, social equity
and human dignity (1). Because of the
essential role-played by water in supporting
human life it also has, if contaminated,
great potential for transmitting a wide
variety of diseases and illnesses (2).

It has been estimated that as many as
80% of all diseases in the world are
associated with unsafe water consumption
(3). Providing people with adequate and
safe water will reduce morbidity and
mortality from water born and other water
related diseases (4). Access to the water
supply should be as close to the home as
possible, in order to hasten the use of larger
amount of water for hygienic practices (5).
When a source of pure water is close at
hand children are less to surfer from poor
hygiene and rampant disease (6).

Due to increased number of people in
developing countries lack of access to safe
water supply has resulted untold sufferings
from many communicable diseases (7).

Problems related to lack of safe water
supply are most acute in Africa and west
Asia, but insufficient water is already a
major constraint to industrial world. If
current consumption patterns continues,
United Nations Environmental Program
(UNEP) concluded that two out of every
three people will live in water- stressed
regions by 2025 (8).

In developing countries the high
incidence of water bomn diseases and wide
spread use of untreated and often highly
polluted water sources is common andits
improvement in one or more components
of water supply and sanitation can
substantially reduce the rates o f morbidity
and severity on Ascariasis, Hook worm
infection, Schistosomiasis and trachoma. In

over all child mortality, provision of safe
water, also reduces 55% of diarrhea (9, 5).
To overcome challenges related to

water and sanitation, many African
countries have launched experimental
program of low cost appropriate

technology, which is easy to implement,
and culturally acceptable by the local
communities (10)

Low cost community based water
supply and s anitation d oes n ot mean ‘ low
level technology; it means the application
of those technologies which are appropriate
to the specific community is allowed to
participate fully in this identification,
planning, design, construction, operation
and maintenance (11, 12).

Since conventional water treatment
systems are expensive to implement and
run in sustainable way, Traditional
flocculants have been recommended for
domestic water purification in rural areas of
Africa and Asia (13, 14).

In this case, scientists are seeking

water treatments methods, which are
inexpensive and not wild to the local
community.

As evidences showing, use of
different traditional materials like seeds of
plants and other green plant products have
been used for the last many years. More
recently, children folklore texts from the
19" century refer to water clarification
using the sap from the ‘tuna’ cactus
(Opuntia_fiscus indica). At certain rural
areas in the Sudan, women collecting water
from the River Nile use seeds of Moringa
oleifera to clarify water (16). “Tsemey”’and
“Hamer” people of Ethiopia in the southern
region specifically ‘Brailie’ are using
‘Gelf” plant to clarify drinking water. They
use to clarify turbid water of Woito River.
By adopting this technology, workers in
Braile Agriculral development plc and food
and drink establishments in the area are
using the plant to clarify water.




Considering these practices, this study
was performed aiming to determine the
effectiveness of 'Gelf in the removal of
contaminants of water with the intention of
disseminating the information to the needy
community.

MATERIALS AND METHODS
Study type and design

An experimental study was conducted in
environmental health school laboratory,
Jimma University, to evaluate the
effectiveness of Forssk farinosa (Gelf) in
purifying water at household level.

The root and leaf of this shrub has been
collected from “Tsemey Bena” Woreda in
southern Nations and Nationalities People
Regional State (SNNPR). The root was
prepared as bared and unbared.

The samples of w ater w ere collected
from “Kochi” spring, in Jimma town,
where known contamination have been
recorded and initial analysis and
determination were done for all the selected
variables before the test. The collected
water was deliberately contaminated with
mud from the stream to have sufficient
amount of contamination. The samples
were divided into three: control, sample of
water stirred with inert rod to control the
effect of stirring, and sample of water
treated with the leaf, bared and unbared
root of the shrub farinosa in different
containers. To see the effect of stirring time
the control was left without stirring.

Different preparation was done to
treat the water samples with the leaf, and
bared and unbared root.

Determination of dose and stirring time

To know the effective stirring time,
different samples were prepared and stirred
for 1, 2, 3, 6, and 10 minutes and tests for
different contaminates were done every 15
minutes of settling time.

To find effective dose of the farinosa,
60, 100, 300, 600, 1000 mg of unbared root
was added to different samples. After

)

essential comparison is made effective
dose was selected and used for experiment.

Sample size and Sampling technique

Sufficient volumes of raw water were
collected from Kochi spring, which is
convenient to transport into the laboratory
and make agitation. After collection, 5 liter
of water was pored to different containers.
From each container further sampling were
done for testing of experimental variables
using sterile equipment.

To find the part of Forssk farinosa
effective for contaminant removal, the leaf,
bared and unbared root of the shrub was
added separately to different samples of
raw water. Effectiveness of turbidity, color,
and total coliform removal was observed
and the effective shrub part was selected
and used for the experiment.

During the use of the leaf of Forssk
farinosa, in the control sample, ‘Tid’ leaf
was used after its ineffectiveness in the
turbidity removal is confirmed. In the case
of the root, just a magnetic stirrer was used
with out adding the bared or unbared root
as control.

Laboratory analysis

Total coliform count was done using
fermentation test tube method. P robability
tables for estimating the most probable
number (MPN) of fecal and total coliform
in 100 ml of the sample were estimated
from the number of tubes that have given a
positive reaction to the test using a
statistical ~ table of probability with
confidence interval of 95%. Turbidity,
Color and pH were analyzed using standard
methods.

To assure the experimental quality of
each test triplicate tests were done to each
test and the averages are taken for
presentation and discussion.

RESULTS

Contaminant reduction has been found
after the treatment of raw water with the
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leaf, bared and unbared root of Forssk
farinosa.

Treating raw water with Leaf of Forssk
farinosa

A water sample having turbidity of 938
FTU were treated with 60 mg of leaf of

Forssk farinosa. Measurements of turbidity
at every 15 minutes were done up to 90
minutes of settling time. Maximum of 90
% of turbidity were reduced which is
similar with the control (Table 1). The pH
was recorded between 6.5 — 6.7 at a
temperature of 22.5 - 248 °C.

Table 1. Turbidity reduction after raw water is treated with leaf of Forssk farinosa Jimma,

Southwestern Ethiopia, 2005.

Stirring time

Control (stirred with “Tid”

Treated with 60 mg leaf of

(min) leaf) farinosa
Turbidity % Reduction Turbidity % Reduction
(FTU) (FTU)
0 938 938 0
15 396 S8 359 61
30 214 77 154 84
45 213 77 147 84
60 189 80 105 89
75 174 81 131 86
90 105 89 96 90

Bared and unbared roots of Forssk
farinosa

A raw water sample having turbidity of 520
FTU was treated with bared and unbared
root by stirring for 3 and 6 minutes. Better
turbidity reduction has been showed at 3

minutes of stirring with both bared and
unbared roct of farinosa (Table 2). The pH
of the samples was neutral at both settling
times (6.8 — 7 at 24 — 25 °C). As shown in
figure 2, turbidity below 5 FTU was
observed for unbared root at 150 minutes
of settling time.
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Figure 1. Turbidity reduction comparison between bared and unbared roots

of Forssk farinosa by stirring for 3 minutes, Jimma, Southwestern Ethiopia,
2005.
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Effective dose and time

determination

stirring

To see the effect of stirring on contaminant
removal of farinosa, different duration of
stirring time was used. Raw water samples
having unbared root of farinosa were
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Turbidity (FTU)

stirred for 1, 2, 3, 6 and 10 minutes. The

result showed that at 2 minutes of stirring,
turbidity of 2 FTU is observed after raw
water sample having initial turbidity of 948
FTU is treated and settled for 90 minutes
(Figure 2).

Settling time (min)

Figure 2. The efficiency of unbared root of farinosa in'reducing turbidity stirred for 1, 2, 3, 6
and 10 minutes, Jimma, Southwestern Ethiopia, 2005.

To know the effective dose, 60, 100, 300,
500, and 1000 mg unbared root of Forssk
Sfarinosa was used to treat raw water

Turbidity (FTU)

samples. Through out each settling time 60
mg dose of unbared root of farinosa
showed better removal of turbidity (Figure
3).
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Figure 3. Effect of unbared root of Forssk farinosa in turbidity reduction at
different dose, Jimma, Southwestern Ethiopia, 2005.
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Color removal

The unbared root of farinosa was also used
to reduce color of the raw water sample at
different settling time. Complete removal
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of color has been observed after 105
minutes of settling time (Figure 4)
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Figure 4. Color reduction efficiency of unbared Forssk farinosa over time, Jimma,

Southwestern Ethiopia, 2005.
Comparison with Moringa olifera

Turbidity removal efficiency of farinosa
was compared with that of Moringa olifera.
Water sample having turbidity of 420 FTU
was treated with e qual weight o f moringa
and farinosa by stirring for 6 minutes.

After 180 minutes of settling time the
control showed 77.14% reduction, the
sample treated with unbared farinosa
achieved mean average reduction of 99 and
average reduction of 98 % was achieved
from the sample treated with Mominga
olifera (Figure 5).
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Figure S. Comparison of turbidity removal between farinosa and moringa, Jimma

Southwestern Ethiopia, 2005.
Effect on pH

To see the effect of farinosa on the pH of
the water samples after treated with
different doses of unbared root,
measurements have been taken at different
settling time. The result has showed that

addition of different dose has not impact on
the change of the pH of the water; rather
the settling time has shown a slight
increase of pH between the settling time of
60 — 105 minutes (Figure 6). This increase
of pH was also observed in the control.
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Figure 6. The trends of pH after water samples are treated with different
doses of unbared root of farinosa, Jimma, Southwestern Ethiopia, 2005.
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Coliform removal

As that of turbidity, fecal coliform count
using MPN teohnique was conducted for
the raw water treated with 60 mg of
Moringa olifera and Forssk farinosa
separately. The result has indicated that
initial fecal coliform counts of 410
MPN/100ml have been reduced to
41MPN/100ml for both farinosa and

moringa treated with 60mg. Zero fecal
coliform count has been observed after
exposure of the raw water sample for- 3
hours with both of moringa and farinosa.
When water samples having initial
total coliform c ount of 1100 MPN/100mL
was treated with 100 and 300 mg of
unbared root of farinosa, 7 MPN/100ml
was counted (Table 8).

Table 8. Total coliform count of water samples having 1100 MPN/100 ml are
treated with different dose of farinosa, Jimma, 2005.

Dose (mg) Coliform count Percent reduction
(MPN/100ml)
0 460 58.2
60 15 98.6
100 7 99.4
300 7 99.4
DISCUSSION complicating t he d etection o f bacteria and

One of the viable approaches .in the
provision of safe water supply for rural
communities could be the use .of natural
coagulants {4). Because installation. of

conventional water treatment plants
especially in  developing countries
including Ethiopia is, at present,

impractical due to economic reasons and
settlement characteristics of the population
(8). One of such natural coagulants could
be Forssk farinosa. In this study the
efficiency of Forssk farinosa to eliminate
turbidity, color, coliform organisms and
trial to see its effects on pH were assessed.
When comparison is made between
the bared and unbared root, the latter has
~ showed better efficiency in contaminant
removal. In this case unbared root was used
for different contaminant removal from
water samples through out the study
Presence of turbidity can have a significant
effect on the microbiological quality of
dinking: water. This can be both by

viruses in dinking water and by protecting
pathogenic organisms from the action of
disinfectants.  As this study revealed,
unbared root of Forssk farinosa is able to
eliminate turbidity by 99% after 90 minutes
of settling time.

Though, traditionally, the “Tsemey
Bena” people are using the root of farinosa
for the treatment of drinking water, there
was an assumption that the leaf of this tree
can also help in the removal  of
contaminants. But as shown in Table 1, the
leaf has no considerable turbidity removal
effiCiency. This may be probably due tq the
distance from the collection area of the
farinosa (“Tsemey” Woreda) to the
laboratory where the study was conducted
(Jimma University), which has made the
leaf to dry unlike the root. In fact, further
study need to be- done by avoiding such
physical interferences.

More over the time of agitation or
stirring has showed impact on reduction of
turbidity (Table 1), better turbidity removal



has been showed when the water sample is
stirred for 2 and 3 minutes which have
almost similar turbidity removal efficiency
but when the time of stirring is increased to
6 and 10 minutes, the removal efficiency
decrease. This might be probably due to
“charge reversal” reaction, which
destabilized the flock formed and
consequently increasing the turbidity, as
this is common in natural plant coagulants
(16). However, further study need to be
undertaken to justify the reason why
increasing stirring time has a negative
effect.

In comparison with Moringa olifera
seed, Farinosa has showed better turbidity
removal.

In the determination of the effective
dose, 60 mg was sufficient and better than
the greater doses added to a liter of water in
turbidity removal. When the dose is

increasing the removal efficiency decreases.

This might be explained in a similar reason
with a stirring time.

This shrub can be used to treat water
at a household level with an average of 1.5
hours of settling time. Water sources that
can be treated using farinosa are turbid
stream waters or waters that are treated
conventionally but disturbed by heavy rain
or cross-contaminated as mostly witnessed
in Jimma town water supply system. The
water sample from Jimma town water
supply sy stem h as showed turbidity of 10
FTU due to conditional flood cross-
connection as a result of heavy rain. In
such situations this treatment technology
can be applied at an individual household.

Treating water with farinosa has
showed better turbidity reduction. than
other traditional treatment methods like;
moringa, raw water storage and filtratien
through “Beha” rock (17, 18).

Color as another important parameter
in dinking water quality the measurement
in assessing color elimination efficiency of
farinosa revealed a v ery interesting result.
As it is indicated in*figure 3, it takes only
105 minutes to reduce the color from 500

)

TCU to zero, which is by far better than
other traditional water treatment studies
(17, 18).

CONCLUSION AND
RECOMMENDATION

In general, the result of full-course
experimental trials of this study indicated
that Forssk farinosa is very effective in
reducing turbidity, coliform organisms and
color to the level where they are accepted
by WHO recommendation for drinking
water. In addition the pH of the water is not
significantly changed by the addition of
this shrub.

More generally, the cumulated results
suggested that, if further studies on the
chemical nature of the shrub are done, it
could be a valuable replacement of
conventional coagulants like alum. But the
mechanism of bacterial removal is not
studied, further study need to be done
whether to use other disinfectants together
with farinosa or not.

In general the following recommendations
are forwarded.

= Further studies have to be made to
know the chemical constituents
and functional groups working on
water clarification.

= The Toxicological or effect on
human health should be studied
before popularizing this treatment
method.

= There should be cultivation trial
by the concerned bodies especially
to the areas where training and
research centers are near to
conduct further extensive studies.
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