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Article info Abstract

Article historzi: Testing microbial quality of the harvested rainwater remains a challenge in many
iig::;’ég'_ %m%?isﬁfbiflz%m countries. The HS test kit is a low-cost microbiological field-based test which can
' be used in areas where water testing facilities are limited. This study compares its

Keywords: efficiency with the standard indicators microorganisms in the detection of faecal
Colilert® contamination of rainwater in South Africa. A total of 88 rainwater samples were
Harvested rainwater collected from various tanks in the Eastern Cape, South Africa over three months

Hydrogen sulphide test . . .
Membrane filtration in 2016. The collected samples were analysed for faecal bacterial contamination

Water quality using the HS test kit, Colilert-18/Quanti-tray®/2000 and the membrane filtration
technique for faecal coliforms (MFT). The correspondence rate of the H,S test kit
with MFT was 88 %, while for the Colilert® it was 76 %. The HS test kit confirmed
faecal contamination when concentrations of standards indicators microorganisms
were 5 most-probable number of cells/100 cm® or higher. Overall, the best
correspondence of the H,S test kit with Colilert® was observed at E. coli
concentrations above 50 most-probable number of cells/100 cm®. Results of the H,S
test kit correlated better with MTF, while the medium used has strongly influenced
the enumeration of faecal contamination. Results point to strong effect of media
used and revealed the need to calibrate the correspondence between the standard
indicator microorganisms and the H.S test kit under local conditions for specific
settings.

© University of SS. Cyril and Methodius in Trnava

Introduction diseases were the second leading cause of death
among children aged below 5 years (WHO 2017).
In the year 2017, it was reported that diarrhoeal Although the incidences of diarrhoeal diseases

< Corresponding author: roman.tandlich@gmail.com

Bereitgestellt von Slovenskéa polnohospodarska kniznica | Heruntergeladen 28.02.20 12:32 UTC



Nova Biotechnol Chim (2019) 18(2): 133-143

mostly affect the low-income populations with poor
access to safe water, sanitation, and urgent medical
care, acute infectious diarrhoea is also a common
cause of outpatient visits and hospital admissions
in high-income regions (Wazny et al. 2013).
Assessment of microbial quality of potable water
is one of the major tools to prevent or decrease
the likelihood of diarrhoeal disease outbreaks.
Several methods are used to detect and quantify
indicators microorganisms which are indicative
of the faecal contamination of potable water,

ie. Escherichia coli and other
faecal/thermotolerant coliforms (WHO 2008).
If finite concentrations of these indicators

microorganisms are detected in a sample of potable
water, then faecal contamination is present in it
and domestic use of such (untreated) potable water
can result in diarrhoeal disease outbreaks.

However, the enumeration of indicators
microorganisms in potable water can be a complex
task and requires laboratory facilities (WHO 2011).
These laboratory facilities might not be available
where the microbial water quality must be tested,
as reported for the case of South Africa (Luyt et al.
2012). Although E. coli is recommended
as a standard indicator organism for this purpose,
the hydrogen sulphide (H2S)-producing bacteria are
an alternative faecal indicator that has been shown
to correlate with E. coli levels and their detection
has been developed into field test products (Luyt
et al. 2012; Tandlich et al. 2014; Murcott et al.
2015). The H2S test kit was developed to equip
public health workers with a simple field test kit
that can detect faecal contamination in drinking
water (Manja et al. 1982). A version of this method
is the focus of the current study.

Many (developing) countries and many areas
around the world lack water testing facilities, due
to financial constraints and a shortage of trained
personnel which further hampers their ability
to ensure accurate assessments (Luyt et al. 2012;
Wright et al. 2012). A study on the overall cost
of monitoring microbial drinking water quality
in Sub-Saharan Africa indicated that financial
constraints are assumed to be the main barrier
to conducting water quality tests (Delaire et al.
2017). Conducting a microbial water quality test
involves four types of expenses, namely
consumables, laboratory  equipment, labour
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(for collecting and analysing samples) and logistics
such as transport and communication (Hunter et al.
2009; Crocker and Bartram 2014; Delaire et al.
2017). Delaire et al. (2017) also revealed that
the estimated cost of monitoring piped water
supplies in  sub-Saharan  African countries
at the time of their study, based on the WHO
recommendations, varied between 1403 USD
(Liberia) and 1655 672 USD (South Africa)
and amounted to 10931 000 USD per year for all
the sub-Saharan African countries. Challenges
relevant to this point have been reviewed for South
Africa (e.g. Luyt et al. 2012). The H2S test Kit
might provide a low-cost solution in this context,
which can be field-based and could be used
in the household settings (Delaire et al. 2017).
In this way, the H2S test kit could provide an early
warning about faecal contamination at the point
of consumption of the tested potable water.

Before the current study was conducted, the same
version of the H2S test kit used by the authors here
had been tested on harvested rainwater in a pilot
study of a community-based rainwater monitoring
and treatment programme in the
Grahamstown/Makhanda in the Eastern Cape
Province of South Africa between March and June
2013 (Tandlich et al. 2014). Tandlich et al. (2014)
collected a total of 55 samples from eight rainwater
tanks during the period of the study. Results
indicate that the modified H2S test kit, which
is a low-cost microbiological field-based test, was
successfully used by non-governmental
organisation  volunteers to detect faecal
contamination in harvested rainwater. Results
further revealed a 71 % rate of correspondence
between the membrane-thermotolerant E. coli,
which had been grown on the m-TEC agar,
and the H2S test kit, which was also used,
in the current study. In rural and certain peri-urban
areas, the use of standard indicator microorganisms
for faecal contamination of water samples,
i.e. Colilert® for E. coli and the membrane filtration
technique enumerating faecal coliforms
on the m-FC agar (MFT), may not be a feasible
choice due to the lack of investment capacity
in building laboratories (US EPA 2016). Further
reasons could include the long distances between
the sampling sites and the laboratories, where
analyses are carried out (Luyt et al. 2012).
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Table 1. Sampling site characteristics and the description of the rainwater tanks from which the harvested rainwater was

extracted.
Overhanging Tank
Site Location Tree branches Treatment Rainwater usage age Roof type
and birds [years]
S1  Rhodes University Yes None Emergency Flushing 3 Tile
of toilets
S2  Rhodes University Yes None Emergency Drinking 3 Galvanized
water source
S3  Rhodes University Yes None Drinking 3 Galvanized
S4  Rhodes University No None Emergency Flushing 6 Asbestos
of toilets
S5 Rhodes University Yes Chlorinator  Drinking - Tile
S6  Rhodes University No None Emergency Flushing 3 Tile
of toilets
S7  Kenton (coastal) No None Dishwashing 8 Tile
S8  Kenton (coastal) No None Dishwashing 8 Tile
S9  Grahamstown west No None Drinking 4 Galvanized
S10 Grahamstown west No None Watering the garden 6 Galvanized
S11 Grahamstown west No None - 6 Galvanized

Therefore, to strengthen testing programs, capacity
building must not only include laboratory
development and staff training (US EPA 2016).
Use of simple and robust methods for testing
microbial water quality, which do not require
laboratory facilities or the trained microbiological
personnel, and yet could provide early warning
with respect to microbial rainwater quality
at the point of use of the rainwater, in question,
i.e. household level, are needed. The HaS test kit
fulfils these criteria (Tandlich et al. 2014).

The HaS test kit is based on detecting the presence
of faecal bacteria that produce  H2S
(Sobsey and Pfaender 2002). In this test,
the H2S-producing bacteria of faecal origin reduce
the thiosulphate in the kit medium to H2S

and hydrogen sulphide then reacts with
the ferric salt (ferric ammonium citrate)
to form an insoluble  black  ferrous

sulphide precipitate (Mosley and Sharp 2005).
Members of the Enterobacteriaceae group such as
Salmonella, Citrobacter, Klebsiella, and Proteus
can produce H2S in such a medium (Sobsey
and Pfaender 2002). Other non-enteric bacteria,
typically absent in drinking water, can reduce
thiosulphate into H2S under anaerobic conditions,
but their growth is inhibited by the addition
of 0.5 % deoxycholate to the H2S test kit medium
(Sobsey and Pfaender 2002; Tandlich et al. 2014),
as well as by conducting the H2S test kit
incubations under aerobic conditions.
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This study aims to report on the comparison
of the improved and modified H2S test Kkit, which
based on the medium of Venkobachar et al. (1994)
and on further improvements by Tandlich et al.
(2014), in the detection of faecal contamination
of rainwater. Furthermore, the detection of faecal
contamination in rainwater using the H2S test kit
and based on the two standard microorganisms that
require enumeration, namely Colilert® and MFT,
is reported. The study was also conducted
in Grahamstown/Makhanda in the Eastern Cape,
South Africa over three months in 2016.

The current paper is part of an ongoing project
to establish the correspondence between the H2S
test kit and the standard indicator microorganisms
used in South Africa and surrounding countries.
Examples of previous studies included that
of Tandlich et al. (2014), who compared
the efficiency of the modified H2S test kit to that
of the m-TEC enumeration method. Angala et al.
(2019) conducted a similar study in rural and urban
parts of Namibia. The HzS test kit was also used
to study the microbial water quality in Harare,
Zimbabwe in 2015 (Chirenda et al. 2015).
However, the current study is the first one
to evaluate the microbial quality of harvested
rainwater and to compare the modified H2S test kit
and the Colilert® method. MFT is used
for comparison purposes as this method was
applied in previous studies (Tandlich et al. 2012;
Nhokodi et al. 2016).
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Experimental

Sample collection

Sampling was conducted weekly over a three-
month period (June-September 2016) in the Eastern
Cape from 11 tanks situated at Rhodes University,
Kenton-on-sea  (coastal) and in  homes
in the Grahamstown/Makhanda area. The 5 L
bottles used for sampling were sterilised for
sampling by first washing with antibacterial soap,
rinsed with tap water followed by soaking in 30 %
HCI for 5 minutes and finally rinsed with sterile
distilled water. Sterile 5 L bottles were then used to
collect rainwater samples by first rinsing the tap
connected to the tanks with 70 % Ethanol and
letting the tap run for 30 seconds before collection.
Details about the sampling sites are provided in
Table 1.Samples (total number/grand total = 88)
were then transported to Rhodes University’s
Microbiology laboratory on ice for microbial
analysis within 6 h after collection. GPS
coordinates of the sampling sites are available from
the authors upon request. The rainwater harvesting
tanks were located either in public areas, where no
one could have an expectation of privacy,
or at private houses. Sampling at private residences
took place in a participatory manner, i.e. only
access to the sampling sites was negotiated with

were provided to the household owners/occupants
expeditiously.

Microbial analysis

Preparation of the hydrogen sulphide (H2S) test
kits

The H2S test kits were prepared as previously
described by Tandlich et al. (2012), Luyt et al.
(2011), Tandlich et al. (2014) and Angala et al.
(2019). All the chemicals were purchased from
MERCK, Johannesburg, South Africa). The H2S
test kits sampling was performed following the
instructions previously described by Tandlich et al.
(2014) with slight modifications of the incubation
temperature. Briefly, five sterile H2S test Kits per
sample were filled with 20 cm® of the collected
rainwater (total volume of urine jars was 40 cm?3).
The contents of the H2S test kits were hand-shaken
for about 10 seconds and incubated at 37 °C for
72 h instead of keeping the H2S test kits in a warm
place (room temperature) as described by Tandlich
et al. (2014). The temperature of 37 °C is inside the
working range of the H2S test kit based on the
medium by Venkobachar et al. (1994), as shown
previously for water samples in South Africa
by Genthe and Franck (1999). This temperature is
feasible to be achieved in the household,

the household owners and no interviews e.g. incubating the H2S test kits with sampled
or personal information was collected at any rainwater in the kitchen oven which is set to 37 °C,
private house sampling sites. The results based on the use of low-cost thermometer

of the analyses from each private house to measure the temperature.

Table 2. Correspondence between the H,S test kit and MFT and Colilert®,

Colilert® MFT
Presence® Absence® Presence® Absence’
H>S test Presence? 52 0 46 6
Absence? 21 15 5 31
MFT Presence 51 0
Absence 22 15

2 Presence of faecal contamination indicates that all five H2S kits in a particular sample from a given sampling site on a specific sampling
occasion yielded a positive signal (see Fig. 1 for details);

b Presence of faecal contamination indicates that concentration of E. coli in the Colilert® analysis of the particular sample from a given
sampling site on a specific sampling occasion yielded a concentration of 1 MPN/100 cm? or higher;

¢ Presence of faecal contamination indicates that concentration of faecal coliforms in the MFT analysis of the particular sample from a given
sampling site on a specific sampling occasion yielded a concentration of 1 CFUs/100 cm®or higher;

4 Absence of faecal contamination indicates that all five H2S Kits in a particular sample from a given sampling site on a specific sampling
occasion yielded a negative signal (see Fig. 1 for details);

¢ Absence of faecal contamination indicates that concentration of E. coli in the Colilert® analysis of the particular sample from a given
sampling site on a specific sampling occasion yielded a concentration below 0 MPN/100 cm?;

f Absence of faecal contamination indicates that concentration of faecal coliforms in the MFT analysis of the particular sample from a given
sampling site on a specific sampling occasion yielded a concentration below 0 CFUs/100 cm?2,
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The incubated H2S test kits were checked every
12 h for any colour change. A black colour
indicated the presence of H2S-producing organisms
of faecal origin (positive), while no colour change
indicated the absence of H2S-producing organisms
of faecal origin. Both positive (E. coli ATCC®
25922) and negative (sterile distilled water)
controls were included in each test. Incubations
were done using the same equipment (Tandlich
et al. 2014).

Colilert®

Bacteria E. coli in rainwater samples was
enumerated in triplicates using the Colilert-
18®/Quanti-tray®/2000 (IDEXX Laboratories, Inc.,
Johannesburg South Africa). Briefly, 100 cm?®
of water sample was mixed with the Colilert-18®
reagent, allowed to dissolve and transferred
to a Quanti-tray®/2000. The trays were then sealed
with a Quanti-tray® sealer and incubated at 37 °C
for 18 — 24 h. Positive E. coli (ATCC® 25922)
culture (inoculated in sterile water) and negative
(sterile water) controls were included. Following
incubation, the Quanti-tray®2000 were examined
under UV for fluorescent wells. The MPN/100 cm?®
values were recorded according to a tabulation
of 95 % confidence intervals provided
by the manufacturer, i.e. the MPN concentrations
are derived from a statistical distribution, which
reports an MPN value of the concentration
for the respective indicator microorganism.
The statistical distribution provides an estimate
of the likely variability of the MPN concentration
through the 95 % confidence interval. In further
text of this article, the most probable number
per 100 cm® of the sampled rainwater is used
to report bacterial concentrations measured
by Colilert® and designed as MPN/100 cm®.

Membrane filtration technique (MFT)

The MFT was performed in triplicates by filtering
100 cm?® of the harvested rainwater sample through
a 0.45 pm sterile membrane filter (Millipore,
Tokyo, Japan). The membrane filters were placed
on m-FC agar (Merck, South Africa) plates
and incubated at 44.5£0.2 °C for 24 h.
After incubation, (presumptive) faecal coliforms
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were counted as blue colonies. Concentrations
of faecal coliforms are reported as the number
of colony-forming units per 100 cm?® and designated
as CFUs/100 cm?in further text.

Statistical analysis

Data analysis was done using the Statistical
Package for the Social Sciences (SPSS) ver. 16.0.
The non-parametric Spearman's rank correlation
was used to determine if there was any correlation
between the three methods for the detection
of faecal contamination (Colilert®, MFT and HS
test). Furthermore, a 2 x 2 contingency table (95 %
confidence level) method (Mack and Hewison
1988) was used to determine sensitivity, specificity,
positive predictive value, negative predictive value,
false positive, false negative and accuracy.
The correspondence rates (CR) were calculated
as shown in Eq. 1.

CR =

- grand total

100x(a+d)

1)

In Eq. 1, a is the total number of true positive
results, d is the total number of true negative results
and the term grand total represents the total
number of samples tested, i.e. 88. A true positive
result was recorded, if the H2S test kit recorded
a positive signal for faecal contamination in all five
kits for particular sample from a given sampling
site on individual sampling occasion
and the indicator microorganism concentration
of 1 MPN/100 cm?® or 1 CFUs/100 cm? or higher
was measured in the same sample. A true negative
result was recorded, if the HzS test kit recorded
a negative faecal contamination signal in all
the five Kits for particular sample from a given
sampling site on individual sampling occasion
and the indicator microorganism concentration
below 0 MPN/100 cm?® or below 0 CFUs/100 cm?.
These results were evaluated in line with positive
and negative controls.

Results

Efficiency of the HaS test to detect faecal bacteria
in harvested rainwater

A total of 88 samples from 11 harvested rainwater
tanks were analysed to determine the performance
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Positive

%P

Fig. 1. Modified H,S kit on model samples indicating
negative (left) and positive (right) results. These were used
as a reference to evaluation of the individual kits collected
throughout the study at sampling sites S1-S11 (Table 1).

of the H2S test kit in the detection of faecal
contaminants compared to two standard methods
(Colilert® and MFT). Correspondence between
the standard indicator microorganisms are shown
in terms of presence and absence in Table 2.
Fig. 1 shows the difference between a negative
and a positive H2S test kit. The CR values
and related parameters of comparison between
the H2S test kit and the standard indicators
microorganisms are shown in Table 3.

120

100

Faecal bacteria [%]
s 3 B3

N
o

‘ From data in Table 3, comparison of the H2S test

|

as the new method and MFT as the standard
method showed a sensitivity of 93 % and the CR
value of 88 % The H2S test showed a false positive
of 16 % and a false negative of 9.8 % compared to
the MFT. Using Colilert® as the standard method,
the H2S test showed a sensitivity of 71 %
and a specificity of 100 % to detect the presence
or absence of faecal bacteria in harvested rainwater
(Table 3) when compared to Colilert®, the H2S test
had a false positive result of 0 % and a false
negative of 29 %. The CR between the H2S test kit
and Colilert® was equal to 76 % (see Table 3
for details).

. Performance of the H2S test kit in the detection
. of faecal bacteria from individual rainwater tanks

The H2S test detected faecal bacteria in all
the tanks except at sampling site 11 (Fig. 2).
Sampling site 11 presented low bacterial counts
using Colilert® compared to the other rainwater
harvesting tanks throughout the sampling period.
At sites S1 S2, S4 and S5, there was a similar
pattern between the two methods (H2S and MFT)
in the detection of faecal bacteria. Furthermore,
the HaS test detection rate was higher in S6, S8, S9
and S10 when compared to MFT. Table 4 shows
the measured concentrations of the standard
indicator microorganisms and the H2S test kit
results.

S1 52 S3 S4 S5

S6 57 S8 S9 S10 S11

Sampling site

'Fig. 2. Performance of the used test types on the detection of faecal bacteria. The portion of the total samples per respective‘
sampling site detected by Colilert (black columns), Membrane filtration (grey columns) and H,S test (white columns).
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Table 3. Comparison of H.S test with Colilert® and MFT for performance efficiency.

Parameter H2S vs. MFT [%] H2S vs. Colilert® [%] MFET vs. Colilert®[%]
Sensitivity! 93 71 70
Specificity? 88 100 100
Positive predictive value® 92 100 100
Negative predictive value* 91 42 41
CR® 88 76 75

Sensitivity® = 100:xtrue positive results/(true positive results + false negative results);
Specificity? = 100:<true negative results/(true negative results + false positive results);
Positive predictive value® = 100:xtrue positive results/(true positive results + false positive);
Negative predictive value* = 100 true negative results/(true negative results + false negative);

CR® as defined in Eq. 1.

Spearman’s correlation coefficient calculations
(Table 5) indicate a high degree of correlation
between the results of the H2S test Kkit
and Colilert®MFT, i.e. the r values are higher than
0.60 in both cases (see below).

Discussion

Efficiency of the HS test to detect faecal bacteria
in harvested rainwater

The H2S test method was assessed in this study
for its efficiency in the detection of faecal bacteria
in harvested rainwater. The H2S test showed
a higher CR value against MFT, ie. 88 %,
as compared to the Colilert® method where the CR
value was equal to 76 %. In a previous study
by Tandlich et al. (2014), the CR value of the H2S
test was test in comparison to the membrane
filtration method was equal to 71 %. Based
on the calibration in Grahamstown’s surface water
(Tandlich et al. 2012), the CR value was estimated
to be equal to 99.4 % in the five-kit test variant
of the H2S test kit method used in the current study
(Nhokodi et al. 2016). The media used
for the enumeration of the particular standard
indicator microorganism will have an influence
on the recovery of cells, i.e. the measured bacterial
concentration. Based on the CR values measured
in this study, it can be seen that the H2S test Kit
corresponds  better with MFT than with
the Colilert® method. Therefore, the CR values
have to established/measured/calibrated under the
local conditions and for the given source of water.

Results of the current study further indicate that
the H2S test kit performed better, i.e. achieved
higher correspondence rates with the standard
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indicator microorganisms, at higher bacterial
concentrations above 50 MPN/100 cm?®
in the rainwater samples. This observation could
explain the difference in correspondence rate
between Colilert® and the H2S test kit. However,
the H2S test kit was positive for faecal
contamination, when concentrations of standards
indicators microorganisms were 5 most-probable
number of cells/100 cm® or higher. Therefore,
the H2S test kit may be used as a compliance test
to monitor the quality of harvested rainwater
at the household level. It should also be emphasised
that should the H2S test show a positive result,
the water should not be used for any potable
purposes such as drinking without treatment.
The contaminated harvested rainwater could be
treated at household level using treatment options
such as boiling and chlorination prior to use.

The modified H2S test kit used in this study was
first introduced and piloted by Luyt et al. (2011)
and locally produced at a cost of 0.34 USD using
basic laboratory chemicals and everyday household
materials such as urine jars. At present, that price
might have increased as the South African Rand
depreciated against the USD. The H2S test kit
is a good early warning system that does not
require laboratories or sophisticated equipment
to establish whether or not water is contaminated
by faecal bacteria (Luyt et al. 2011). A study
by Wallis (1991) in Thailand reported that
rainwater tanks had a 20 % false positive and 41 %
false negative using the H2S test compared
to the MFT. These results indicate that the medium
used in this study performed better than previous
studies in the literature, as the rate of false positives
was 16 % and the rate of false negatives were
at 9.8 % when H2S was compared with MFT.
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False negatives occur when standard methods
indicate the presence of contamination, a positive
result but the new test indicates that the water
is safe, a negative result. Alternatively, false
positives occur when a new test indicates that
a water source is contaminated, a positive result
when in fact it is not. The improvement in detection
ability of the H2S kit in this current study can be
attributed to the modification that the kit had
undergone, i.e. addition of 0.5 % deoxycholate
to the HzS test kit medium. Furthermore, a false
positive result is less likely to lead to a risk
of  disease  because it would  result
in the contaminated water not being used, subjected
to additional testing or treated. However,
a false negative is of great concern as it means
the contaminants are not detected by the new test
(Sobsey and Pfaender 2002) and hence users might
be exposed to microbial contaminants that could
make them sick. In the current study, the H2S test
gave a false negative of 9.8 % with MFT and 29 %
when compared to the Colilert® method. Further
development and modification of the H2S test kit
might be required to align its monitoring role with
the Colilert® system. One possible modification
could be optimisation of the bile salt(s) added to
the H2S test kit medium.

Performance of H2S test on the detection of faecal
contaminants from individual rainwater tanks

Analysis from the current study showed that
in most cases where rainwater samples had high
faecal bacterial counts, the H2S test showed
a positive test as well (Table 4). The observation
between the Colilert® and the H2S test suggests that
the H2S test is more efficient when the E. coli count
in the rainwater samples is > 50 MPN/100 cm?.
In almost all the tested samples (S1-S10)
the performance of the H2S test was satisfactory
and proved to be competent when compared to
MFT and Colilert®. Water samples with low faecal
bacterial counts resulted in negative H2S test.
This finding suggests that rainwater samples from
the Eastern Cape Province of South Africa,
in which low concentrations of indicator
microorganisms are measured, the H2S test kit
results should be approached with caution. It is
advisable to validate the H2S test against standard
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methods, prior to distributing the test in a new
setting. In addition, further part of the ongoing
project, which the current study is part of, will have
to focus on the environmental stress of indicator
microorganisms in the harvested rainwater
and the factors affecting the cultivability of the H2S
test kit bacteria. Knowledge of the quality
of the water to be tested is very important in order
to minimize false negatives, especially in cases
where contamination is seldom encountered.
With sufficient public education on the HaS test,
households would be in charge of their own water
safety. If results indicate high risk, households
would be instructed to treat their water to make
it fit for human consumption (Matwewe et al.
2018).

Vasudevan and Tandon (2008) conducted research
on the microbial quality of rainwater from roof
surfaces and performed similar tests using MPN,
MFT and H2S and their results were in agreement
with the results obtained in this study in terms
of the positive correlations observed between
the 3 methods during high bacterial counts.
Vasudevan and Tandon (2008) further stated that
in some cases, H2S showed that the water was
potable while the MPN method disagreed.
This finding differs from the current study in that
no false positives were identified between Colilert®
and H2S. Omar and Bhutada (2016) studied
the bacteriological assessment of drinking water
and reported that the H2S test recorded, 20 positive
samples out of the 38 samples tested, while 24
samples were positive for faecal contamination
with MFT. The study from Omar and Bhutada
(2016) further reported that 10.52 % of the total
number of samples tested as false negatives when
the H2S test was compared to MFT. Based on
the low difference between the H2S and the MFT
observed in their study, the authors concluded that
the HzS test was a reliable and alternative method
for the detection of faecal contamination during
drinking water quality surveillance and screening
of large numbers of samples in a short duration
in the field where laboratory facilities are limited.

Conclusions

With an average E. coli concentration
of 362 MPN/100 cm?, the H.S test can overall be
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considered an effective tool in the rainwater
microbial quality monitoring. The H2S test was the
most efficient in detection of faecal contamination,
if the Colilert® concentrations of E. coli were above
50 MPN/100 cm?®. With the E. coli concentrations
below 50 MPN/100 cm?, the H2S test kit was not
always sensitive enough, nor accurate enough
in detection of faecal contamination in rainwater
tested. The H2S test kit results correlated well with
MFT in detection of faecal contamination.
Comparing results from this study, with those from
previous studies in the Eastern Cape, indicates
the CR, sensitivity and other parameters should be
measured under local conditions, i.e. to establish
the efficiency of the HzS test kit in the detection
of faecal contamination of the specific source(s)
of the potable water.
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