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Isolation and identification of yeasts

Yeast strains were isolated by plating serially diluted
samples of nono on Sabouraud dextrose agar (SDA)
and incubated at room temperature (28 -- 2° C) for

48h. Different isolated colonies were subculture

repeatedly on fresh SDA to obtain pure cultures of the .

isolates. The yeast isolates were characterized based
on colony morphology, growth at 37°C, growth on
50% glucose, starch hydrolysis, carbohydrate
utilization profiles, and absence or presence of
pseudomycelium. The organisms were identified by
comparing their characteristics with those of known
taxa using the schemes of Barnett et al. (1950).

Production of biomass S
Based on the results of the screening test, one isolate,
Candida utilis NN4 was selected for the enrichment
study. Cell biomass was produced using sterile
nutrient broth. Each flask was inoculated with the
yeast isolate. The flasks were plugged with cotton
wool, shaken and incubated at room temperature
(28+2°C) for 24h. The yeast cells were harvested by
centrifugation at 1000rpm for 15min and then filtered
using filter paper. The filtered yeasts were dried using
hot air oven at 45°C for 8h. The dried yeast cells were
stored in sterile universal bottles until required
(Fagbemi and Ijah, 2006).

Preparation of ‘ogi’
‘Ogi’ was prepared using the method of Oyeyiola
(1991). Two kilograms of millet were soaked in cold

tap water for 24h at room temperature (28+2°C). The ~

steep water was drained off and the grains washed
with tap water. Water was drained off from the grains.
Then the grains were wet-milled and sieved through a
fine wire mesh screen (pore size 0.81mm?) to remove
the pomace, which was discarded. The filtered liquid

was allowed to settle for 6h to produce sediment
(ogi).
W

Wo

=

1
% Moisture = {

Where:
v, = weight of empty dish, w, = weight of sample, w,

Determination of ash content
The ash content of the enriched ‘ogi” was determined
by placing a porcelain crucible having 5g of the
sarmple on a burning flame for 15min until smoke
ceased. [t was later transferred into a muffle furnace,
\/V/-Wu ’
Y% ash = Wi-W,

Where:

T ol LR L L™k AR I
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Enrichment of ‘egi” with yaast .
Four grammes (4q) of a 21h r)hl' /»"«I}( o
added to 160y of oyi contained N |‘(1 ), )”.‘.q,“.,wg o
Erlenmeyer flask, mixed tho g and allovi 5
stand at room temperalure

control experirment was sct up
not enriched with microbial
withdrawn after 0, 24, 43, 72, _
microbiological and biochemical anaiyses.

trany Ve e
apl iy

rough el
(Zt'}l:/{'f.) for 1Zwab.
in which the 'ogp vk
colls, Samples v

a6 and 1200 i

Microbiclogical analysis ) ) )
Serially—dilutjed samples (10" - 10")’Were plated 02\:2
nutrient agar (for viable baci enql counts) it
MacConkey agar (for coliforms). 1he IHCCU|<."‘CC_‘(] pIaF,‘,
were incubated at 37°C for 24h. ’Co!onlcs, vrhich
developed on the plates were counted and expressed
as colony forming units per gramme (cfu/g) of .the
sample. The counts were determined after 0, 24, 48,

72, 96 and 120 hours.

Biochemical analysis

Determination of pH

The pH of ‘ogi’ enriched with yeast was determined
using the pH meter (Micro Crison Instruments, S.A,
Barcelona) after standlardization of the pH meter with
phosphate buffer solution (Fagberni and Ijah, 2006).

Determination of moisture

A metallic dish was dried in an oven at §0°C for
20min, cooled in a desiccator and weighed. Five
grammes of the sample was placed in the dish ang
weighed. The dish with the sample was then dried
an oven at 80°C for 24h to achieve a constant weight
and was quickly transferred to a desiccator o cool. It
was weighed immediately after cooling with minimur
exposure to the atmosphere, The loss in weight of the
sample during drying was the moisture content. Thi
was calculated using the formula (Fagbemi and Tjah,
2006),

= weight of dry sample

heated at 550°C to burn off all the organic matter
The chars then burnt off as carbon (iv) oxide, leavi
a white ash. The weight was again measuicd and the
percentage ash was calculated using the formuh
(Fagbemi and Tjah, 2006):

W,= weight of crucible, W, = weight of Gdllll')l(_', W, = weight of ash
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V‘a’N c(.: :JLd‘e brotein content of ugj- enriched with yeast
> detenineqd by the micro Kjeldahl method using

-conversion factor of g 5 (Fagbemi and fjan, 2006),

D‘eterlpmation of carbohydrate content

calltc?uclgégghydrate cont_ent of the enriched sample was

- by Subtracting the tota| protein and’ lipid
M organic matter Fagbemi and jan, 2006).

-

i O O D

! this study (Tables 1-3) contained 45.6%
lesture, trace amount of ash, 1.57% protein, 0.1%
lipid, 52,379, carbohydrate and had a pH of 4.53.

Identification ang Potential of yeast isolates to
utilize carbohydrate )

5 A total of ten isolates were obtained from Nono.
i (Table 4). The organisms wera identified as species of
| Candlida (constituted 40% of the total isolates) and
| | Toruiopsis (constituted 60% of the total isolates). All
were screened for ability to utilize
One of the isolates grew more

Jtnu.;.

FE

_ Carbohydrate.
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i P ; o isolates
luxuriantly in- glucose medium than other i_".'“"’//
based on this quality, the strain Candica tlilis 1
was chosen for the protein ehrichment stucly.

. _ PETIN 1Y
Nutritional qualities of ogi enriched with
microbial protein o ‘

A pH of 4.53 was obtaitied for ogi enriched witl) yeast

(Candida utilis NN4) at zero hour. The pH decreased

gradually with increasing fermentation period ax}(l

RESULTS reached 3.35 after 120h (Table 2). The protein

\g;_t’ritional qualities of unricheq ogi certent of ogi enriched with Candida wiilis NN4 was
I" used in

6.55% after 120h of fermentation. This value is higher
than the 1.57% crude protein of ogi Dbefore
enrichment (Table 3). In_general, protein content of
ogi enriched with Candids UtilisNN4 increased with
increase in fermentation period. The lipid content of
the enriched product also increased with increase in
fermentation period while the Carbohydrate content
decreased with increasing fermentation period (Table
3). The results also revealed that 0gi enriched with
microbial protein had fairly high moisture content but
the ash content was trace (Table 4). '

} iTablel: PH of ‘ogi” enriched with Candida utilis NN4

; Fermentation time (Hour) PH value of ‘ogi’

- Uneniiched Enriched
«?l ) 4.53 4.53
Y 4.60 4.13
;48 4.00 3.82
._-.2 3.77 3.90
I 3.48 3.67

© 120 2.30 3.35

able 2: Ca;bohydrate, protein and lipid contents of ‘o

gi’ enriched with Candida utiiis NN4
rermentation time Carbohydrate (%)

Protein (%)

Lipids (%)
" (Hour) UEO  ENO UEQ ENO UEO  ENO
: 52.37 " 51.78 1.57 1.92 0.1 0.1
| 52.73  50.75 1.57 3.23 0.1 0.2
i 48 52.14  49.99 1.66 4.11 0.2 0.3
2 54.45  48.93 1.75 4.37 0.2 0.3
| 51.65 47.38 1.75 5.42 0.2 0.4
140 51.18  45.64 1.92 6.56 0.3 0.4

UEO: Unenrichgq ‘ogi’, ENO: Enriched ‘ogi’

’ ole 3: Moisture and ash contents of ogi enriched with Candida utilis NN4
e

¢ Fermentation period Moisture (%) Ash (%)

¢ (Hour) UEO  ENO UEO  ENO
o T g 46.8 trace” trace
2 45.4 45.8 trace trace

i 48 45.8 45.6 | trace trace

17 43.6 46.4 trace trace
8 406.2 46.8 trace trace
1/, 46.6 47.4 trace trace

A
UEQ: Unenriched “ogi’,

ENO: Enriched 'ogi

M obiological qualities of protein-enriched ‘ogi’
The results (Tableb) revealed that the viable bacterial counts increased, from 3.90 x 10° cfu/g to 6.00 X 10° cfu_,»g
) oqit enriched with: Candida utilis NN4 after 120h fermentation period The coliform counts of the enriched ‘ogi’

o 1sed from 1.60 x 10! cfu/g to 3.80 x 10! cfu/g after 72h and decreased sharply to 1.90 x 10' cfy ‘g after
fermentation period.

q 170



- e

RS

g

oclT

]
350108] :0e7 ‘3s0yeW el /350.10N5 :2NG “2s00Nn|6 N9 ‘a5012e|26 (|29 ‘DAIRBAN -i3ANISO o

e — - — - - ; n = - A0 palojod ey
m.\.nq.o\: 0] A , 'S21U0J0D LOOWS T NN
ooGe |eAo Pa.0j0d Weal)

ssdonior . - - - S £ : + + + - . S3U0j0d Lpoows 6 NN
exhjodll epipue) . - + + + + + + - pajebuojs pa.0j0d Wea.)
Saluojod yjoows g NN
JeanAj0d) P3J0j0D Weal)
eppue) - - - + + + + + + - pajebuoja  ‘ssjuojod Lloows /£ KN
epipued - + -+ + + + - - [BAO pal10j0d M
s/sao/eso | . : S3jUCjod Lpoows g HN
epipued ‘ ) pa.10j0d Weal)
ssdoniol -+ - o+ + + B - - JeAO  S31U0JOD LooWS SHM
‘ spinecipuey - & - + + + + + + Pa10]0d Weal)
’ pajebuola ‘sa1uolod Ljoouls L
S P2.0j0D Wealy
sjeydoq eppuey - -+ + - + + + + [PAO  S3IUO|OD LHOOWS N
epipues
; Palo|G3 sy
ssdojuol -+ . + + + + - [EAO  ‘S3IUOIO> WIOOWS 7NN
ejooide sisddinsof - - - + - + + P=AQIO0 IS
~ 5 + - |BAO S91U0|ND LpooWws TNN
wsuebs 1 [eW ons NI |29 2s0an|5 9505 2.8 sisKjoiphy KBojoydiol o
! 0 uonezijiyn sjeipAyoqiea uo yjymoulo je yymolb Yyaieys  wni@dAwopnasdy adeys Auojoy spod ajejos]
,ouou, taly ss3ejost 3sesk Jo SHRSHRISEIRS [EaIWBL501q pus ABojoydiow Auojo) iy sjqey
o \HWU .
; \%MM@ \
£506 - $6£0 NSSI 2102 'aun( ‘(2)6 sa1dou) ayy oy [BUINOC S35U3128 |RjUaWUsIAUT pue [eaibojorg K. AN \\
(z102) 7€ 2 Wiyeiqy _ o -



,'_ Y Bt | iahiin ef a7 (-012)
{ »§\§§®\\\:'7 Jrearatand Enviionmeanty) saences Journal for the Tropics 9(2), hune, 2012
\\ ("‘2\ v

/
AN,/
S

Table 5: C"“"(]L‘S.in microbi

155H 0794 9057 fg?) A rlf/\.
i :f‘ i/
N

NN4) al flora duting fermentation of ‘ogi” enriched with yeast (Candida ulifis
ermentation " ————— o

time (Ho:,l,!;'] Viable bacteria (x10’cfu/g) Coliforms (xJ.O':.fu/q)
T _— UEO ENO UEO ENO

24 4.7 39 7 1.6

B 5.1 3 1.9 25

72. 5.9 4.2 2.3 3.2

% 6.4 4.8 2.8 3.8

120° 6.8 5.6 3.0 2.6

UEO: Unenr 8.0 6.0 2.2 1.9

iched 0gi, ENO: Enriched og'i
DISCUSSION

It has been rev i :
Prepared f e?aled N the present study that ogi
lipid ang

2006),

af competent degradative enzyme
ystem for the utilization of the carbohydrate, This agrees

ith the report of Wainwright (1992), that carbohydrate

N promote the growth of yeasts for single-cell protein
present study has revealed that

5CP) production. The
31 frem millet enriched with microbial protein had trace
nount of ash probably due to the protein content that
35 increased. The pH of 0gi enriched with microbial
Otein decreased from 4.53 to 3,35, The progressive fall
PH that occurred in the protein enriched product is
laracteristic of fermenting cereal grains (Akinrele, 1970;
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the process of fermentation of ogi enriched with Candicta
utilis NN4, there was increase in bacterial counts probably
due to favourable conditions, which allowed the

- multiplication of the organisms. The proliferation of

coliforms, especially in the early and intermediate stages
of fermentation is characteristic of mixed acid
fermentation (Davis er al, 1980). The microorganisms
probably originated from the water used for fermentation
of millet, surrounding air or container used for the
steeping of the millet. Their subsequent decrease in
number could be attributed to increased acidity of millet
mash. Adegoke and Babalola (1988) had made similar
observation. The involvement of microorganisms such as
bacteria and fungi in the fermentation of ogi has been
reported by Adegoke and Babalola (1988), Oyeyiola
(1989) as well as Ekpo and Ekpo (2005).

CONCLUSION

The use of yeast isolated from 'nono’ (Candida utilis NN4)
has increased the protein content of ogi prepared from
millet. This is of great importance especially as ogi serves
as a weaning food for infants, More detailed studies
should be carried out on the yeast isolate as it can be

used for single-cell-protein (SCP)  production and
enrichment of other carbohydrate foods,
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