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1. Introduction

ABSTRACT

Objective: To investigate and optimize microbial media that substitute peptone agar using brebra
seed defatted flour.

Methods: Defatted process, inoculums preparation, evaluation of bacterial growth, preparation of
cooked and hydrolyzed media and growth turbidity of tested bacteria were determined.

Results: Two percent defatted flour was found to be suitable concentration for the growth of
pathogenic bacteria: Escherichia coli (ATCC 25922) (E. coli), Pseudomonas aeruginosa (ATCC
27853), Salmonella (NCTC 8385) and Shigella flexneri (ATCC 12022) (S. flexneri), while 39, defatted
flour was suitable for Staphylococcus aureus (ATCC 25923) (S. aureus). E. coli 93+1) and S. flexnert
(524+1) colony count were significantly (P<0.05) greater in defatted flour without supplement than
in supplemented medium. E. coli [(3.72x10’+2) CFU/mL], S. aureus [(7.4x10°’+2) CFU/mL, S. flexneri
[(4.03x10°+2) CFU/mL] and Salmonella [(2.37x10°1) CFU/mL] in non—hydrolyzed sample were
statistically (P<0.05) greater than hydrolyzed one and commercial peptone agar. Colony count
of Salmonella [(4.55x10’+3) CFU/mL], S. flexneri [(5.40x10’+3) CFU/mL] and Lyesria moncytogenes
(ATCC 19116) [(5.4x10’+3) CFU/mL] on raw defatted flour agar was significantly (P<0.05) greater than
cooked defatted flour and commercial peptone agar. Biomass of E. coli, S. aureus, Salmonella
and Enterococcus faecalis in non—hydrolyzed defatted flour is highly increased over hydrolyzed
defatted flour and commercial peptone broth.

Conclusions: The defatted flour agar was found to be better microbial media or comparable
with peptone agar. The substances in it can serve as sources of carbon, nitrogen, vitamins and
minerals that are essential to support the growth of microorganisms without any supplements.
Currently, all supplements of peptone agar are very expensive in the market.
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agar

the culture media sold as pure dehydrated preparations
have become very expensive in local market of developing

Preparation of media from cheap bio—products which
are able to support and fulfill nutritional requirements for
microbial growth is currently significant(1-3]. Currently,

nations and in most cases are not available. One major
requirement of microbial media is a source of carbonl4l
nitrogen, energy, sulphur, phosphorus and various
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mineralsl5l. Culture media are liquid, semi solid and solid
preparations widely used for the growth and identification
of microorganisms in the laboratory. Most microorganisms
are not capable of synthesizing all the amino acids, vitamins
and other compounds essential for a living cell from simple
materials such as inorganic nitrogen salts as long as they have
a source of carbon and energyl6l. Although the substances
used in the production of culture media are normally in
the form readily absorbed by the microorganisms, complex
organic substances drove from natural bioproducts are used
for microbial growthl7]. To develop such important media, we
have to search, evaluate, formulate and optimize media from
bio—products from non—conventional plant sources(89]. Such
type of bio—products may be served to substitute expensive
media produced from different companies(10l. Of those
expensive media, peptone agar is the one that currently used
for different purposes in microbial culture. It is prepared
from peptone, glucose, yeast extract and agar.

Peptones are defined as product of protein hydrolysis
which are normally soluble in water and not heat coagulable.
The nitrogen source for bacteria growth in media was
obtained from biological substances such as urine, blood
and other body fluids. Naegelillll was probably the first
individual to use egg albumin as peptone source. Peptones,
obtained by partial digestion of proteins, furnished organic
nitrogen in more readily available forms. Microbial media
was prepared from fish peptones drove from red hake
(Urophycis cluss) and fishery by—products.

The nitrogen source is actually the most expensive
component of bacterial growth substrates and at present it is
obtained from plants such as legume seedsl12], dairy proteins
such as casein or wheyl13] and slaughterhouse waste. Fish
hydrolysates and peptones are produced either by enzymatic
digestion or acid hydrolysis of proteins(14.15]. Hydrolysis by
the help of acid allows high yields; but this process cases
to have high ash content which cannot be avoided through
neutralization process.

Currently, the use of legumes as sources of protein
hydrolysates in microbial culture media is common. Even
now there is a need to explore this area for the production of
comparatively standard culture medial16l. Peptones produced
from legumes could serve as inexpensive nitrogen source
for microbial culture and might improve microbial growth
or product formation of some species of microorganisms.
Among different species of legumes, brebra is a potential
candidate to be served as a source of complex media in this
investigation.

Brebra, Milletia ferruginea (Hochst.) Baker; is a tree that is
endemic and widely distributed in the country, Ethiopia. It
grows well in dry and moist lowland as well as wet and moist
semi—highland agro climatic zones ranging from1000 to 2500
m above sea levelll7l. Tt is widely applied to control insects
such as pea aphid (Achrythosiphon pisum)18] and fish poison
in the country. Furthermore, the plant is extensively used as
shade for coffee (Coffea arabica) in South part of Ethiopiall9l
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and it is also N, fixer, which serves to improve soil fertility
of the degraded landi20] and leaf litter of this tree species
to stimulate germination of coffeel2l]l. Milletia ferruginea
seed oil has potential application for biodiesel and glycerol
productionl22]. Currently, tree can contribute to livestock
production through provision of feedi23]. However, there is
not any scientific finding of the use of defatted brebra seed
flour as main substance for media production.

After oil extraction from brebra seed, there is a by—
product, which is termed as defatted brebra seed flour. It is
rich in protein content (48.5%)124] and it was recommended
to be used for microbial media production(2s]. Thus, the
defatted flour under investigation may be serving as a good
substrate for microbial growth in general and can be used to
substitute peptone agar in particular. The objective of this
study is to investigate, formulate and optimize microbial
media that serve as peptone agar from the plant under
investigation.

2. Materials and Methods
2.1. Seed harvesting and dehulling process

The matured pods (pale yellow in colour) were collected in
a ventilated sac and well dried until all seeds released from
the pods. The released seeds from the pods were collected
from the sac and dried by ovum over night at 30 °C to avoid
moisture. The seed coat of the seeds was dehulled by roasted
on pan.

2.2. Defatting process

The dehulled brebra seeds was milled with grinder (KIKA—
WERKE—M20) and sieved through 250 um sieve (ASTM EII,
IMPACT, No—60). The flour was processed into two steps:
defatting and protein extraction. The defatting process was
carried out according to Wang et all26]. Briefly, the brebra
flour was defatted twice using hexane in flour to solvent
ratio of 1:3 at a setting of 250 r/min in the lab stirrer for more
than 2 h and filtered through vacuum funnel filtration. The
defatted portion was air—dried over night, and milled again
to powder form and sieved through 250 um sieves and then

packed in a bag and stored at 5 "C for further investigation.
2.3. Inoculums preparation

Escherichia coli (ATCC 25922) (E. coli), Pseudomonas
aeruginosa (ATCC 27853) (P. aeruginosa), Shigella
dysenterae (clinical isolate), Staphylococcus aureus
(ATCC 25923) (S. aureus), Shigella flexnert (ATCC 12022) (S.
[flexnert), Enterococcus faecalis (29212) (E. faecalis), Lyesria
moncytogenes (ATCC 19116) (L. moncytogenes), Streptococcus
pneumoniae (ATCC 63) (S. pneumoniae) and Salmonella (NCTC
8385) were obtained from Ethiopian health and nutrition
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research institution (EHNRI). Each bacterium was separately
cultured on nutrient agar for 24 hi27.28]. Pure colonies were
taken and inoculated to nutrient broth and incubated for 18 h
and then 1 mL was serially diluted in sterile distilled water.
From the 10-6 dilution, 0.1 mL was used to inoculate on agar
medium prepared from defatted flour of brebra seed and
commercial peptone agar (CPA). All tested microorganisms
were grown at 37 °C on the two media (defatted brebra seed
flour agar and petone agar) that have been autoclaved at
121 °C for 15 min. Bacterial colony counts were determined
by the pour plate techniquel29l. For each culture triplicate
plates were prepared.

2.4. Evaluation of bacterial growth on defatted brebra seed
Sflour agar (DBSFA) in comparison with peptone agar

Fastidious pathogenic bacteria were cultured on 2.59% of
DBSFA supplemented with 19 glucose and 0.5% yeast extract,
with only 19 glucose and without any supplement in 1 liter
distilled water. Tn both cases, 1.5% agar was added. Standard
(commercial) peptone agar (PA) medium was prepared to
control purpose from 19 glucose, 0.4% peptone, 0.59% yeast
extract and supplemented with 1.5% agar in 1 liter distilled
water and the pH adjusted to 7.2 with 1 mol/L, NaOH.

Two percent to five percent of DBSFA was used to determine
the optimal amount of sample concentrations that required
for each tested organisms. The same dilution (as mentioned
above) was used to inoculate both peptone agar and DBSFA.

2.5. Cooked DBSFA

Fifty gram defatted brebra seed flour with 100 mL water was
cooked for 30 min and then dried over night at 65 °C using
oven. The cooked product was milled into powder and kept
with plastic bag for further analysis. The powder was used
as cooked DBSFA by using the same procedure mentioned
above. Lastly, colonies of each plate were counted and the
results were compared with that of uncooked DBSFA.

2.6. Protein hydrolysts

Defatted flour was hydrolyzed using pepsin—pancreatin
enzyme systems. The method used by Sulieman et al[30.31]
was slightly modified. About 80 g sample was suspended
in 800 mL of 0.1 mol/L. HC] containing 0.5 g pepsin and the
mixture was incubated at 37 °C for 3 h, then neutralized with
0.5 mol/LL NaOH and digested with 1.5 g pancreatin in 400 mL
0.2 mol/L phosphate buffer (pH 8.0), containing 0.005 mol/L
sodium azide. The mixture was incubated at 37 °C for 24 h.
The hydrolyzed protein was dried using lyophilizer Bioblock
scientific).

From hydrolyzed powder, 2.5% was taken and mixed
with 1.5 agar and prepared by using the same procedure
mentioned elsewhere in this study. As control, DBSFA and
standard PA were also used by using the same procedure.
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2.7. Determination of productivity ratio of the medium under
inwestigation

Where it is necessary to determine the degree of growth
productivity of microorganisms in the medium, the
productivity was measured using productivity ratio (PR)
method; PR=NS/NO, or
P, = No. of colonies on testxdilution factor
No. of colonies on controlxdilution factor

Where NS=total colony cont obtained on the tested culture
medium and NO=total colony cont obtained on the defined
reference culture mediumi32l. This method was used in all
test method when it was found to appropriate in this study.
The type and amount of inoculum used was the same for
both media and PR was calculated through counting the
colonies on both test and control media.

2.8. Determination of growth turbidity of tested bacteria in
prepared broth

From defatted brebra flour non—hydrolyzed), 2.5% was
dissolved in distilled water, and the pH adjusted to 7.0 with 1
mol/L NaOH without agar and the broth was processed by the
procedure used for DBSFA. The same method was used for
enzyme digested defatted brebra flour. Fresh two colonies of
each test organisms were taken by wire loop from nutrient
agar to inoculate the broths in triplicate. This was followed
by incubation at 37 °C for 72 h on rotary shaker at 150 rpm
in 100 mL culture flasks containing 50 mL of medium. Then,
growth turbidity was measured from the broth culture with
spectrophotometer at 540 nm for bacterial33] at every 12 h
interval. Un—inoculated peptone and DBSFB broth was used
as blank. Growth turbidity of 0.49 standard (commercial)
peptone broth enriched with 1% glucose and 0.5% yeast
extract was used as control.

2.9. Determination of optimum pH for DBSFA medium

The DBSFA was prepared without pH adjustment and the
other portion of the medium pH was adjusted in between 7
and 7.2. Both prepared media were autoclaved at 120 °C for
15 min and the result was evaluated.

2.10. Further culture medium treatment and production of
MaCconkey agar using brebra seed defatted flour as nitrogen
and carbon source

To produce quality microbial culture medium, the seed
was finely powdered and defatted two times using hexane.
Then, the solvent was recovered by Rota vapor and the
defatted flour was again powdered using grinder (KIKA—
WERKE—M20) and the moisture was removed by the help of
oven at 60 °C for 25 h and then different pathogenic bacteria
were cultured (using the same procedure used in the text
before) to evaluate the quality of medium colour, appearance
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and colony size in comparison with that of CPA.

One of MaCconkey agar is composed of peptone as source
of nitrogen and carbon. The peptone portion of MaCconkey
agar was substituted with 2 g defatted flour of brebra seed
and mixed with 1 g lactose (Oxoid), 0.15 g bile salt (Oxoid),
0.03 neutral red (oxoid), 0.5 g NaCl, 0.001 g crystal violent, agar
and 1.3 g agar (Oxoid) and mixed with 100 mL distilled water.
Commercial MaCconkey agar (Oxoid), which composed of 2 g
peptone, 1 g lactose, 0.15 g bile salt, 0.5 g NaCl, 0.03 g neutral
red, 0.001 g crystal violent, 1.3 g agar and all were mixed with
100 mL distilled water, was used as control for comparison. In
both cases, the pH was adjusted at 7.1+0.2 at 25 °C.

2.11. Statistical Analysis

All data were analyzed using SPSS version 16.0. Means
and standard devaviations of the triplicates analysis were
calculated using analysis of variance (ANOVA) to determine
the significance differences between the means using
Snedecor and Chochran method followed by Duncan’s
Multiple range test (P<0.05) when the F—test demonstrated
significance. The statistically significant difference was
defined as P<0.05.

3. Results

The potential of defatted brebra seed flour as media for
the growth of pathogenic bacteria was evaluated (Table
1). Firstly, the effect of various concentrations (2% to 5%)
of sample on the colony counts was investigated. Two
percent defatted flour was found to be the most suitable
concentration for the growth of fastidious pathogenic
bacteria such as E. coli, P. aeruginosa, Salmonella and S.
Sflexneri while 3% defatted flour was suitable for S. aureus
species. These bacteria were selected as test organism since
they need a special nutritious medium than normal flora.
The colony counts number was decreased as concentration
of sample increased above 3% (Table 1).

Table 1
The effect of different concentration of defatted brebra seed flour on
some pathogenic bacteria growth (CFU/mL).

Colony count of bacteria on defatted brebra seed flour

Test bacteria of different concentration (CFU/mlL)

2% 3% 49 5%
E. coli 2.46x10°£1" 1.23x10+1° 2.11x10°£1"  1.37x10°+1°
P. aeruginosa  2.09x10°+1"  1.60x10°£2"  1.95x10°+2°  1.85x10°%2"
S. aureus L15X10°£2"  1.57x10°+1°  1.45x10°£1"  1.08x10°£1"
S. flexneri 1.46x10°£1"  1.35X10°+1"  1.36X10°+2"  1.28x10°+3"
Salmonella  2.87x10°£2°  1.21x10°£3"  6.80x10°£2"  6.90x10’+2"

Values are means of triplicate determinations; Values within the same row

followed by different superscripts are significantly different at (P<0.05).

For the growth of pathogenic bacteria medium prepared
from defatted brebra seed flour with supplement and without
supplement was by far better than the CPA (Oxoid) (Table 2).
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E. coli 9.3x10’<1) CFU/mL and S. flexneri (5.24x10°+1) CFU/mL
colony count were significantly (P<0.05) greater in defatted
flour without supplement than with supplemented medium.
The colony counts in defatted flour with glucose supplement
is statistically (P<0.05) greater than the medium with glucose
and yeast extract supplement as well as the medium without
any supplement for Salmonella (5.68x10°+1) CFU/mL and S.
aureus (2.64x10’+3) CFU/mL. L. moncytogenes colony count
(5.70x10°+3) CFU/mL on the medium supplemented with
glucose and yeast extract was significantly (P<0.05) greater
than other media in this study.

Table 2
Comparison of growth of some bacteria on defatted brebra seed flour
agar against BGY, BG and CPA (CFU/mL).

Colony count on defatted brebra seed flour with different
supplements and without supplement (CFU/mL)

B

Test bacteria

CPA BGY BG
E. coli 7.00x10+1" 5.50x10°1"  8.10x10°+1°  9.30x10"+1°
Salmonella 319101 4.17x10°+1" 5.68x10°=1"  4.55%10°%1°
S. flexneri 6.70x10°+2" 3.12x10°+1"  4.68x10°+2°  5.24%10°%1"
L. moncytogenes 4.39x10°+1" 5.70x10°+3"  5.00x10°42"  5.40x10°+1°

S. aureus 2.13x10°+11 1.92x10°+2"  2.64x10°+3°  1.70x10°%1°

BGY**=defatted flour supplemented with glucose and yeast extract,
BG***=defatted flour supplemented with glucose, B****=defatted flour
without supplement. The data was taken after 24 h of incubation but Salmonella
and S. aureus was taken after 48 h of incubation.

Values are means of triplicate determinations; Values within the same row
followed by different superscripts are significantly different at (P<0.05).

The colony counts of pathogenic bacteria on enzyme and
non—enzyme treated defatted brebra seed flour agar was
compared with CPA (Table 3). The colony count of E. coli (3.72
x10°+2) CFU/mL, S. aureus (7.40x10'+2) CFU/mL), S. flexneri
(4.03x10’+2) CFU/mL and Salmonella (2.37x10°+1) CFU/mL in
non—hydrolyzed sample were statistically (P<0.05) greater
than the colony count of the organisms in both hydrolyzed
defatted flour agar and CPA. On the other hand, the colony
counts of S. pneumoniae (6.72x10°) CFU/mL and E. faecalis
(1.57x10%) CFU/mL were significantly (P<0.05) greater in
hydrolyzed defatted flour agar than on non—hydrolyzed
defatted flour agar and CPA.

Table 3

Comparison of colony counts of pathogenic bacteria on pepsin—
pancreatic enzyme hydrolyzed and non—hydrolyzed defatted brebra
seed flour agar in reference to CPA (CFU/mL).

Non-hydrolyzed
Sample (CFU/mL)

Hydrolyzed sample Commercialpeptone

Test bacteria
(CFU/mL) agar(CFU/mL)

E. coli 3.72X10°+2° 221x10°+2" 1.03%10°+1°"
S. pneumoniae  5.54x10°+3" 6.72x10°+1° 3.41x10°+2"
S. aureus 7.40x10°+2" 2.60x10°+1° 7.20x10°+1”
S. flexneri 4.03x10°+2" 3.20x10°+1° 3.90x10°+3"
Salmonella 2.37X10°%1° 1.74x10°£2" 1.45x10°+1°
E. faecalis 1.11x10°+2" 1.57x10°+1° 9.60X10°+2"

Values are means of triplicate determinations; Values within the same row
followed by different superscripts are significantly different at (P<0.05).

The colony of bacteria after 24 h incubation on cooked
and non—cooked defatted brebra seed flour agar against CPA
is shown on Figure 1 and Table 4. Growth of some bacteria
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on raw defatted flour agar (RDFA), cooked defatted flour
agar (CDFA) and CPA was shown on Table 4. Colony count of
Salmonella (4.55x10°£3) CFU/mL, S. flexneri (5.40x10°£3) CFU/
mL and L. moncytogenes (5.4x10’+3) CFU/mL on RDFA were
significantly (P<0.05) greater than on CDFA and CPA (Table
4 and Figure 1). The number of E. coli colonies (1.12x10'+2)
CFU/mL grown on CDFA was statistically (P<0.05) greater in
comparison with other prepared agar media but, the colony
count of S. aureus (2.64x10°+3) CFU/mL was significantly
(P<0.05) greater in CPA media than CDFA in this study.

Figure 1. Colony of S. flexneri on differently treated defatted brebra seed flour
agar and CPA.
A=from cooked DBFA, B=Non—cooked DBFA and C=Commercial peptone agar.

Table 4
Comparison of growth of some bacteria on RDFA, CDFA and CPA (CFU/
mlL).

Test bacteria RDFA CDFA CPA

E. coli 9.30x10’+1" 1.12x10°+2° 7.00x10'+1"
Salmonella 4.55%10°+3° 2.72x10°+2" 3.19x10°+1"
S. flexneri 4.55%10"+2° 3.12x10°+3" 6.70x10"+1"
L. moncytogenes  5.40x10’+3" 1.62x10°+2" 4.39x10°+1”
S. aureus 1.70x10°+2" 2.30x10'+1" 2.64x10°+3°

Values are means of triplicate determinations; Values within the same row
followed by different superscripts are significantly different at (P<0.05).

Degree of growth productivity of microorganisms in the
medium was measured using productivity ratio (PR) methodi321.
This method is important to compare and contrast the
productivity of culture media in the study with that of reference
or standard commercial medium available in the market. In this
study, the value of PR was greater than 1 in all test pathogenic
bacteria except that of S. aureus (0.8) (Table 5). Tt implies that
defatted brebra seed flour agar (BDFA) has a potential to be used
for isolation, identification and sensitivity testing of different
pathogenic microorganisms in the laboratory. However, further
investigation is important for formulation and standardization of
the medium for commercial use.

Table 5

Comparison of growth of some bacteria (colony count) on defatted
brebra seed flour agar (BDFA) against CPA and productivity ratio (PR)
of BDFA over CPA.

Colony count on defatted brebra seed flour with
different supplements and without supplement

Test bacteria

CPA (CFU/ml) BDFA (CFU/mI)  Productivity ratio
E. coli 7.00x10+1"  9.30x10°+1" 1.33
Salmonella 3.19x10°+1" 4.55%10'+1° 1.43
S. flexneri 6.70x10°+2"  5.24x10"%1" 7.82
L. moncytogenes — 4.39x10°+1" 5.40x10"+1° 1.23
S. aureus 2.13x10"+1° 1.70x10"+1" 0.80
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The biomass of pathogenic bacteria in pepsin—pancreatic
enzyme hydrolyzed, non—hydrolyzed defatted brebra
seed flour broth and commercial peptone broth is shown
on Table 6. The biomass of E. coli, S. aureus, Salmonella
and E. faecalis at 24 and 48 h of incubation in non-—
hydrolyzed defatted brebra seed flour is highly increased
over that of enzyme hydrolyzed defatted brebra seed flour
and commercial peptone broth since optical density is
proportional of biomass of pathogenic bacteria under
investigation.

Table 6

Comparison of pepsin—pancreatic enzyme hydrolyzed and non—
hydrolyzed defatted brebra seed flour broth in reference to commercial
peptone broth (absorbance at 540 nm).

Dilution Hydrolyzed =~ Non- Commercial

Test bacteria factor broth hydrolyzed peptone broth
broth

After 24 h of incubation OD* 0D 0D
E. coli 20 0.1525 0.295 0.17
S. pneumoniae 20 0.331 0.284 0.2525
S. aureus 20 0.0325 0.589 0.0015
S. flexneri 20 0.364 0.586 0.303
Salmonella 20 0.1425 0.607 0.0455
E. faecalis 20 0.129 0.560 0.033
After 48 h of incubation
E. coli 20 0.209 0.285 0.160
S. pneumoniae 20 0.338 0.511 0.357
S. aureu 20 0.160 0.553 0.002
S. flexneri 20 0.663 0.601 0.342
Salmonella 20 0.251 0.653 0.300
E. faecalis 20 0.136 0.634 0.026
After 72 h of incubation
E. coli 20 0.600 0.236 0.157
S. pneumoniae 20 0.390 0.366 0.360
S. aureus 20 0.285 0.713 0.133
S. flexneri 20 0.732 0.489 0.221
Salmonella 20 0.424 0.480 0.337
E. faecalis 20 0.318 0.588 0.036

0D*=0ptical density.

The pH of the agar and broth medium of defatted brebra
seed flour should be adjusted from 7 to 7.2. Otherwise the
entire medium substances will precipitate at pH value less
than 6.5 (Figure 2).

—
Figure 2. Preparation of brebra defatted flour agar below pH 6.5.

After further culture medium treatment as mentioned
in the method, the medium appearance and colony
characteristics of tested pathogenic bacteria grown on
defatted flour were compared and contrast with that of the



Berhanu Andualema and Amare Gessesse /Astan Pac ] Trop Biomed 2013; 3(10): 790-797

medium appearance and colony characteristics of the same
bacteria cultured on CPA (Figure 3). Almost the qualities of
medium and colony characteristics of tested bacteria grown
on defatted flour were in line and comparable with that of
peptone agar.

Figure 3. Colony of S. flexneri on further treated defatted brebra flour agar (A
&B) and CPA (O).

The colony colour and other morphological qualities of S.
flexneri grown on commercial MaCconkey agar (Oxoid) (A)
and MaCconkey agar was made from defatted brebra flour
as peptone substitute (B) (Figure 4). The colony colour of
S. flexneri grown on commercial MaCconkey agar (Oxoid)
(A) was whiter than grown on MaCconkey agar made from
defatted brebra flour as peptone substitute (B). However, the
colony size of S. flexneri grown on MaCconkey agar made
from defatted brebra flour as peptone substitute (B) was
much larger than grown on commercial MaCconkey agar
(Oxoid) (A).

Figure 4. Colony of S. flexneri on commercial MaCconkey agar (Oxoid) (A) and
MaCconkey agar was made from defatted brebra flour as peptone substitute (B).

4. Discussion

The main objective of the study was to analyze the
microbial medium formulated from brebra defatted flour and
compare it with a commercial medium like peptone agar
commonly used in microbiological cultivation. The prepared
medium was found to support growth of the tested bacteria,
indicating that the prepared medium has huge potential to
substitute CPA and other related commercial media widely
used in cultivation of bacteria.

The main chemical composition of defatted sample under
this investigation was determinedi24l. Clearly, it contains high
quantity of essential substances such as minerals, amino
acids, carbohydrate and others required in a bacteriological
media for microbial growth. These important substances
that serve as sources of carbon, nitrogen and minerals are
essential to support the growth of microorganisms without
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any supplement. Thus, the chemical composition of defatted
brebra flour is consistent with different investigations on
nutritional composition of various sources|34.

Two percent of defatted brebra seed flour agar was the
concentration observed to have maximum colony growth
and number for most pathogenic bacteria. The colony counts
number was decreased as concentration of sample increased
above 3%. The high concentration of the substrate may have
inhibiting effect due to the high biochemical oxygen demand
load of defatted brebra seed flour.

According to this finding, medium without supplement is
far better than CPA in both colony counts. The colony counts
of pathogenic microorganisms grown on defatted flour agar
with and without supplement were also better than the same
organisms grown on CPA. The possible reason is that defatted
seed flour of brebra may contain all required nutritional
values for the growth of fastidious pathogenic bacteria. In
the same manner, the colony count of organism on non-
hydrolyzed sample is better than hydrolyzed sample in
this study. Thus, digestion of defatted flour by enzymes is
not so important for medium preparation from the sample
under this investigation. On the other hand, cooking is not
important to increase the colony count of tested organisms
in this finding. The assumption of cooking was to assess
the effect of anti—nutritional and enzyme inhibitory factors
on the growth of pathogenic bacteria since these organisms
are more sensitive to any changed physico—chemical
characteristics of the medium. In conclusion, the growth
biomass of pathogenic bacteria is greater in non—hydrolyzed
defatted flour than hydrolyzed one and commercial peptone
broth. Thus, further treatment with enzyme is not necessarily
important for this medium preparation.

Commercial MaCconkey agar (Oxoid) is composed of 2 g
peptone, 1 g lactose, 0.15 g bile salt, 0.5 g NaCl, 0.03 g neutral
red, 0.001 g crystal violent, 1.3 g agar. Peptone is the nitrogen
and vitamin source in MacConkey Agar. Lactose is the
fermentable carbohydrate. Fermentation of lactose causes
to drop pH around the colony and change the colour of pH
indicator, which is called neutral red in this case and bile
precipitation. Bile salts mixture and crystal violet are used to
inhibit Gram—positive cocci and only vabor Gram—negative
organisms grow in MaCconkey agar. Sodium chloride is
applied to maintain the osmotic environment. Agar is, as
it is known, the solidifying agent. In this study, brebra
defatted flour was used as peptone and the rest ingredient
of MaCconkey agar included in proportion with commercial
MaCconkey agar. The colony colour of S. flexneri was almost
similar with commercial MaCconkey agar and the size of
the colonies was better than colonies grown on commercial
MaCconkey agar. However, it needs further investigation to
produce medium with consistent basic characteristics.

In summary, to prepare CPA, yeast extract as growth
promoters or source of vitamins, sugars as carbon source
and peptones as nitrogen source should be used to allow
the growth of bacteria. All these supplements are currently
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very expensive in the market particularly in resource poor
nations, including Ethiopia. The defatted brebra seed flour
under this investigation was found to be rich in nutrition
content. These substances can serve as sources of carbon,
nitrogen and minerals that are essential to support the
growth of microorganisms without any supplement as
pointed out above. Defatted brebra seed flour has huge
potential to be used as raw material for the formulation
of different microbial media such as Muller Hinton agar,

nutrient agar, MaCconkey agar and so forth.
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Comments

Background

This study found that defatted brebra seed flour with
supplement and without supplement was by far better than
the CPA. This study is a very good study that gives good clue
for exploring important bio—products for developing new
important growth media which is very cheap, inexpensive

and easily available.

Research frontiers

This study analysed and compared medium formulated
from brebra defatted flour with a commercial medium of
peptone agar. For the growth of pathogenic bacteria medium
prepared from defatted brebra seed flour with supplement
and without supplement was by far better than the CPA.
Growth of organism was even greater in defatted brebra flour
without supplement and non enzyme hydrolyzed than with
supplemented enzyme hydrolyzed medium. The defatted
brebra seed flour under this investigation was found to be
rich in nutrition content. These substances can serve as
sources of carbon, nitrogen and minerals that are essential
to support the growth of microorganisms without any

supplement.
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Related reports

The main chemical composition of defatted sample
under this investigation was determined (Andualem and
Gessesse, 2012). Clearly, it contains high quantity of essential
substances such as minerals, amino acids, carbohydrate
and others required in a bacteriological media for microbial
growth. These important substances that serve as sources of
carbon, nitrogen and minerals are essential to support the
growth of microorganisms without any supplement. Thus, the
chemical composition of defatted brebra flour is consistent
with different investigations on nutritional composition of
various sources (Allexiou et al. 1980; Baden and Kubilus,
1983; Kurbanoglu and Algur, 2002; Yousuf et al. 2007).

Innovations & breakthroughs

The defatted brebra seed flour under this investigation was
found to be rich in nutrition content. These substances can
serve as sources of carbon, nitrogen and minerals that are
essential to support the growth of microorganisms without
any supplement as pointed out above. Defatted brebra seed
flour has huge potential to be used as raw material for the
formulation of different microbial media such as Muller

Hinton agar, nutrient agar, MaCconkey agar and so forth.

Applications

This study may be very important and applicable for
substituting some of the media like peptone agar. The
content of the defatted brebra seed flour under investigation
may be important for further investigation wether this
content is also important for growing other fastidious
organisms that can not be easily grown on general purpose
media.

Peer review

This study found that defatted brebra seed flour with
supplement and without supplement was by far better than
the CPA. This study is a very good study that gives good clue
for exploring important bio—products for developing new
important growth media which is very cheap, inexpensive

and easily available.
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