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ABSTRACT

Studies on the formulation of microbial growth nzeftom brewers’ spent grains and their gelling peotes were
carried out. Three bacterial species; Staphylocascaureus, Streptococcus pyogenes and Escherictiiavece
used to assess the ability of the formulated medgupport microbial growth. Two formulations oklrers’ spent
grains obtained from 100% barley mash and a mixtafe80% barley and 20% sorghum mash were used.
Proximate analysis of the dried spent grains framtéred 100% barley mash gave protein, fat, ashstune, fibre
and carbohydrate content as 21.26%, 7.8%, 2.8%9%,8.3.7% and 45.59% respectively. Whereas, arsabfshe
mixed dried spent grains gave 19.26%, 4.6%, 1.420%, 15.52% and 50.77% for protein, fat, ash, tooé fibre
and carbohydrate respectively. Total plate courftsest microorganisms on formulated media were crexb to
that of their standard growth media. At<P0.05, the result showed a significant differentéotal bacterial count
between organisms grown on formulated media ansktlgpown on standard media. In the formulationdifierent
ratios with gelling agent, efficient gelling propies were obtained with active growth of testedratmganisms.
Thus, brewers’ spent grains can be harnessed intoolyial growth media for cost reduction.

Keywords: Brewers’ Spent Grain(BSG), media, microbial, mdsrley, sorghum.

INTRODUCTION

Microorganisms require nutrients to grow. Theseiants are supplied by either solid or liquid cutumedia. A
growth medium or culture medium is a liquid or dekigned to support the growth of microorganismeedis [5]
or small plants like moss [3].

Industries generate a lot of wastes and residuesevccumulation in the environment results inyiah [10].
These industrial wastes contain vast amount ofignitivhich can be harnessed for growth of microoigras and
subsequent production of useful primary and seagndatabolites like enzymes. [1].

Spent grains are the by-product of the mashing ga®icwhich is one of the initial operations in breyy It is
available at low or no cost throughout the yead @nproduced in large quantities not only by labge also small
breweries [9]. Despite its availability, the maipp#cation of brewers’ spent grain has been limitedivestock
feeding [7].
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However recently, attempts have been made to wseens’ spent grains (BSG) in biotechnological psses such
as in the cultivation of single cell proteins, smiof value added products e.g ferulic and p-coimaaids, xylitol
and arabitol production [6]; [8]. This research waisned at: Formulating a growth media from BSG and
ascertaining the gelling properties of the formedamedia, culturing some species of bacteria orfdtraulated
media and comparing their growth rate with thoseagron standard media.

MATERIALS AND METHODS

Collection and preparation of spent grains

Brewers’ spent grains from lautered all-barley mast a mixture of barley and sorghum malt wereectdid from
a brewing company in Onitsha, South East Nigenidif® consecutive weeks. The wet spent grains weeg in an
oven for 24hours at 61T and then ground into powder and filtered usi@g0®mm pore size filter and stored dry.

Collection of Test Microorganisms

The test organismsStaphylococcus aureugscherichia coliand Streptococcus pyogenegere obtained from
Glanson Medical Laboratory, Awka, South East Nigeand maintained on agar slant ar@2n Applied

Microbiology and Brewing Laboratory, Nnamdi Azikividniversity, Awka, Nigeria. Preliminary biochemidaists

were also carried out on the microorganisms foffiooation.

Inoculation of test microorganisms
Serial dilutions of the test microorganisms weraelim each case and4@as used in the various inoculations.

Sample Analysis

Proximate nutrient analyses were carried out onsttmples of brewers’ spent grains according themetended
method of Association of Official Analytical Cheris AOAC (1990) to determine their moisture, asi, protein,
carbohydrate and fibre contents.

Spent Grains Media Formulation and gelling capacitytest

The powdered dry spent grains were mixed at differatios with agar. The mixtures were stirred well
homogenize in measured de-ionized water and awedtfor 15 minutes at 13@. The media were allowed to cool
to a temperature of about 5 and dispensed into labeled plates. The gellimg tvas determined for different
ratios of formulated media. The properly gelled raedere selected and used for culturing.

Statistical Tool
A two way ANOVA was used to analyze the results.

RESULTS AND DISCUSSION

Table 1: Shows the proximate Analysis of spentrgréibarley) collected for five weeks.

Table 2: Shows the proximate Analysis of spentrgréibarley and sorghum mash), collected for fivekse

Table 3: Shows the gelling properties of powdengehs grains from all barley mash mixed with agadiéferent
ratios.

Table 4: Shows the gelling properties of powdengehs grains (80% barley and 20% sorghum) mixed agér at
different ratios.

Table 5: Shows Total plate count of test microoigi@s grown on formulated medium from all barley mas
Table 6: Shows Total plate count of test organigmmsvn on formulated medium from a mixture of barkayd
sorghum mash.
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Table 1: Proximate Analysis of Spent grains (all-bdey mash), sampled for five weeks

Parameters (%9) Week 1 Week2 Week3 Weekd  Week3

hean value

Protein 2128 21.24 2126 2125 2127 2126
Fat 2.00 T.60 7.20 7.70 7.00 7.20
Fibre 13.50 1370 1580 13.60 15390 13.70
Ash 2.80 2.60 270 30 200 280
Carbohydrate 43358 4550 4360 4361 4557 4359
Moisture 701 788 7.80 T87 7.20 7.80

Table 2: Proximate Analysis of Spent grains (Barleyand Sorghum mash), sampled for five weeks

Parameters (%0) Week 1 Week 2 Week3 Weekd Week 3 Mean Value
Protein 1991 19.87 19.89 1993 1903 19.91
Fat 480 470 450 4.60 440 4.80
Fibre 1553 1551 1534 1550 1552 1552
Ash 120 1.60 130 130 1.40 1.40
Carbohydrate 3077 3072 3073 30.80 3079 3077
Moisture 6.51 6.54 6.50 653 652 652
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Table 3: Gelling properties of powdered spent grais mixed with agar for Barley

"Fatio of comhbination

in g(spent grain: agar) Gel formation Time taken ( in minutes)
06:00 Nogellimg 0000
"5.3:035 Nogellimg 0 L
05:1.0 Gelled 20
45:13 Gelled 17

04:2.0 Gelled 15
35:25 Gelled 13

03:3.0 Gelled 10
2535 Gelled o

02:40 Gelled 7
1.5:45 Gelled 5

01:3.0 Gelled 5
0535 Gelled 5

00:6.0 Gelled 5

Table 4: Gelling properties of powdered spent grais mixed with agar for a mixture of Barley80% and Seghum20%

Fatio of combination

n g(spent grain: agar) Gel formation Time taken (in minutes)
06:00 Nogellimg L.
3305 Nogellimg L.
05:1.0 Nogellimg L.
4.3:15 Nogellimg Ll
04:20 Gelled 25
3525 Gelled 22
03:30 Gelled 18
25335 Gelled 15
02:40 Gelled 11
1.5:45 Gelled 10
01:30 Gelled 2
05535 Gelled 5
0.0:60 Gelled 5
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Table 5: Total Plate Count of test microorganismsk{acteria) grown on formulated medium (from all-barley spent grain)

Eatio of combination Test microorganisms

in g agar: spent grain) Siaphilococows aurews  Sirgpiococews pyogenes Escherichiacoll

01:01 15x 10° cfu'ml 7x 10° cfiml 12x 107 cfuml

01:02 19x% 107 efu'ml 12 % 107 efu'ml 17x% 107 efi'ml

Dl:ID3 27x 107 cfu'ml 16x 107 efu'ml 25x 107 cfir'ml

01:04 30x 107 cfu'ml 22x 107 efu'ml 31x 107 cfir'ml
Elood agarmedium 57x 107 cfu'ml 55 % 10° cfw'ml

MacConkey agar 35x 107 cfiviml

Table 6: Total Plate Count of test microorganismsk{acteria) grown on formulated medium(from a mixture of Barley 80% and sorghum
20% mash)

Batio of combination Test microorganisms

m gf agar: spent grain) Staphylococcus aurens Sireptococows pyogenes Escherichiacoli

02:01 6 x 10° cf'ml 5x 10° cfiml 7x 10° cfiiml

02:02 13x 10° cfu'ml 7x 10° cfu/'ml 12x 107 cfu'ml

02:03 17x 10° cfu'ml 11x 10° cfu'ml 19% 107 cfu'ml

02:04 28 x 107 cfu'ml 15x 10° cfuml 25 % 107 cfu'ml
Blood agarmedium 57x 107 cfu'ml 55x 107 cfu'ml

MacConkey agar

35x 107 cfiuiml

DISCUSSION

The results of the proximate nutrient analysis reflers’ spent grain collected for five weeks shéwwsn its mean
values that the BSG contained sufficient amountnafrients to support the growth of the test orgasis
(Staphylococcus aureus, Escherichia coli and Streptoas pyogengsThe mean values of the protein, ash, fat,
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carbohydrate, moisture and fibre contents for bathieties of the sample brewers’ spent grains abweieh the
report of [12] who observed that brewers’ spentrgraontain vast amount of nutrients which can &éssed for
growth of microorganisms and biomass production.

The study of the gelling capacities of the formethtmedia showed that spent grains from barley oiowa
concentrations gelled when mixed with 1g of agdikenthe spent grains from a mixture of barley awdghum
which gelled with 2g of agar. This could be atttdmito the fact that spent grains from a mixturebafley and
sorghum had lower protein and fat content thansgrent grains from barley (Tables 3 and 4). Totateptount of
test microorganisms showed that the formulated enadequately supported microbial growth. Howeverrttedia
from barley spent grains recorded higher growtle thtin that of a mixture of barley and sorghum. Garnmg
microbial growth rates, results showed that eashdgganism gave higher colony count in their staddnedium
than in the formulated media (Tables 5 and 6). Hamethe formulated media supported the growthhef test
microorganisms maximally, indicating that BreweBgient Grains can be used effectively for media édaton.
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CONCLUSION

In conclusion, microbial growth media was formuthfeom brewers’ spent grains with different gellipgoperties
as the media from 100% barley mash gelled faster that with a combination of sorghum. The formedatnedia
supported the maximal growth of the test microoigas, indicating that Brewers’ Spent Grain can Isedu
effectively for commercial media formulation.
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