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ABSTRACT

“Deger”, a fermented milk product is gaining poptly among consumers in Tamale Metropolis andepttities
in Ghana. Among the many advantages of fermentatsfdhe probiotic activity of the fermenting mimrganisms
cannot be overemphasized. This work assessed thigofic potential of deger using lactic acid badte(LAB),
major probiotic organisms as the indicator. The bfe&a LAB counts of samples purchased from nine rdifte
sources in Tamale were enumerated by serial ditluAnd pour-plating in selective media, MRS-S. r@heas
significant difference (p<0.05) in mean LAB coufitttte deger samples from different sources withrcuB, E
and F recording the highest mean LAB counts of ®@8x10°, 2.53#0.11x1§ and 2.9540.04x1& cfu/ml
respectively whilst source G recorded the leasnifitant counts of 1.1520.05xf0cfu/ml . Because there is
spontaneous fermentation in deger production, tywdstlates were randomly selected from the sampies
identified by standard morphological, physiologicahd biochemical methods. The isolates were idedtiés
Lactobacillus delbrueckii (30%), Lactobacillus cas@5%), Lactobacillus leichmannii (25%) Lactobded
acidophilus (15%) and Lactobacillus fermentum (5%j)s concluded that deger consume in Tamalepsamising
probiotic food. This is in view of fact that theninium serving size of 150 ml from the source vhithléast mean
LAB counts of 1.1540.05xfa:fu/ml contained 1.731.15x1D viable cells, and that some strains of LAB iteda
from deger namely L. delbrueckii, L. acidophilusdsei and L. fermentum have documented probiotiviaes.
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INTRODUCTION

Fermented foods and beverages constitute about020-df world’s food [9,16]. Apart from their numem®u
advantages such as higher nutritional content, daisnutritive substance, prolonged shelf-lifetbé food, and
reduced risk of food borne diseases, fermented fomd beverages can have beneficial health effeen the
fermenting microorganisms possess probiotic a@#ifl4,16,21]. Probiotics are live microorganisntsch, when
administered in adequate amounts confer a healtéfibéo the host [9]. Some documented effectsrobjmtics are
prevention of intestinal infections, alleviation &fctose intolerance, strengthening of innate imenggstem,
lowering of serum cholesterol, reduction in thd fisctors for colon cancer, enhancement of bowdilityp control
of irritable bowel syndrome and control of inflamimy bowel diseases [9,22,25]

Strains ofLactobacilli or lactic acid bacteria (LABRBifidobacterig Enterococciand yeast are commercially used as
probiotics butlactobacilli remain the most commonly used microorganisms BL2(1,28]. Coincidentally, the use
of lactic acid bacteria in the production of ferrrezhfoods dates back to several thousands of y2&fs
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The quantity of probiotic organism required to effis activity depends on the strain and dosagedaommended
dosage for probiotics remains equivocal. Howeversiiggested dosages seem to fall within the rahgé’do 10°
viable cells for bacteria strains [8,15,26].

“Deger”, “Burkina” or “nunu de fura” is a fermentedilk drink which is gaining popularity in most igis in Ghana
including Tamale Metropolis in Northern Region [1t].has fermented cow milk and millet flour or “Ajras the

major constituents. According to the producers,fteshly drawn unpasteurized cow milk is sieved alowed to

undergo spontaneous fermentation overnight to 24shat room temperature before millet flour or farad other

ingredients are added. A slightly variant methodvhiich the milk is inoculated with a little of tefver fermented
milk has also been reported by [6]. Itis usu&iltg in rubber bags or packaged in plastic coetainlt is consumed
immediately or stored in refrigerator for maximueripd of fortnight [1]. This work aimed at enuméngtthe lactic

acid bacteria populations as an indicator of pridbicounts of deger sampled from different soued identify the

predominant LAB species present to assess theinpat probiotic activities.

MATERIALS AND METHODS

Sample collection

Deger samples were purchased from nine (9) diffesearces (seller/producers) in Tamale Metropailid Ebeled
A to I. Three (3) samples measuring about 250 raheaere obtained from each source and kept un@earncl
transported to Spanish Laboratory of UniversityDavelopment Studies, Nyankpala Campus for analysis

Fig. 1. A deger sample measuring about 250 ml

Media preparation

De Man, Rogosa Sharpe sorbic acid- agar media (MR%ras prepared as described by [5,7] with slight
modification. An amount of 1.848 g/L of potassisorbate was added to a liter of MRS agar andctawed for
15minutes at 121C.

Enumeration of LAB counts

Serial dilution and pour plate techniques were eygd to enumerate LAB counts of the samples undeménar
flow hood (EnvairBB4 4HX). Each dilution was plated in replicate.nfdes from the same source were pooled
together in a 1 liter Erlenmeyer flask and 10 mkvpépette and suspended in 90 ml of phosphate tedffealine
(PBS) buffer in 250 ml beaker. The emulsion wasedi vigorously to mix thoroughly. One millilited) of the
suspension was serially diluted in test tubes?(@0.0°%, each containing 9 ml of PBSffer. A milliliter of each
dilution was transferred into corresponding Peishds and about 15 ml of the molten media, coaedbt °C was
added to it and swirled to mix well in a laminasvil hood. It was then allowed to solidify and thatpb incubated
inverted in 5 % C@at 37 °C in carbon dioxide incubator for 48 hrgable colonies on each plate within the range
of 30 to300 colonies (statistically viable), wemunted under magnified colony counter and datardexbas colony
forming units per ml (cfu/ml). The number of colofoyming units per ml of the sample was calculasdollows;

CFU/ ml= CFU x dilution factor x 1/aliquot.
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GenStat 4" edition was used to compute the significant déffere and L.s.d between the mean (CFU/ ml) of the
samples at a significant level of 5 %. Microsoftexwas used to plot graphs.

Isolation and ldentification of LAB isolates

Twenty (20) colonies were randomly selected from shmple plates and streaked on fresh MRS-S aggsphnd
incubated in C@incubator at 37 °C. The cultures were sub-cultuedbtain pure cultures. Pure cultures were
maintained in a sterilised MRS-S broth and slamtest tubes and kept at -20 °C.

Morphological and biochemical characterization weaieried out and the isolates identified with tieeaf Bergey’s
manual of determinative bacteriology [2,4]. Colangrphological characteristics such as size, pigat&mt, form,
surface, opacity, texture, elevation, and margirewecorded.

Cell morphological, physiological and biochemioadttcarried out were Gram staining, spore formataid fast,
catalase, sulphide-indole-motility, carbohydratenfentations (glucose, mannitol, sucrose, lactosactdse,
galactose, maltose and starch), oxygen requireem@htemperature tolerance tests.

RESULTS AND DISCUSSION

Fig.2. Mean probiotic counts of samples from diffeent sources
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Sources

LABs are major group of probiotics bacteria thaivide health benefits to the host. They conferthdadnefits in a
number ways such as alleviation of lactose intoleea prevention and cure of viral, bacterial antbéstic or

radiotherapy induced diarrhoeas [12], immunomodtutatand conferring of antimutagenic and anticargemic

effects; and even blood cholesterol reduction [L8Bs play an important role in the fermentatiologess by rapid
acidification of raw materials through the prodantiof organic acids and therefore found in fermeérf@ods

including milk products [17]. The result of thisudy indicates the presence of LAB in deger. Thisiaccordance
with the work by [3] and [19], that LAB are predarant in fermented milk products.

Deger production in Tamale is a small-scale foartpssing industry and the producers tend to bedhers. Deger
samples were taken from nine (9) different sour@é®re were significant differences (p<0.05) in m@aobiotic
counts of deger samples from different sourcesmHf@.1, sources B, E and F recorded the higheahrneunts of
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2.86+0.03x18, 2.53+0.11x1Band 2.95+0.04xF0cfu/ml respectively with no significant differenbetween them
(L.S.D = 2.61x10). Sources A, C, D, H and | produced the seconbdsigmean probiotic counts of 1.59+0.13%10
1.83+0.17x18 1.73+0.01x18 1.9+0.08x18 and 2.26+0.22xF0cfu/ml respectively with no significant difference
between them but were significantly different fradn E and F. Sample G contained the least mean sanfnt
1.15+0.05x18 cfu/ml, which was significantly different from theest. According to [24], LAB counts of
8.7+1.8x16 cfu/ml was recorded at 24 hours of fermentationthi@ production of a very similar fermented milk
product, “nunu”. The differences in probiotic cosintf samples from different sources might be dueh®
composition and viability of the inocula for theospaneous fermentation of the milk. Duration ofhientation and
subtle differences in the production process midga be contributory factors.

Table 1.Colony Morphological characteristics of isolates oMRS-S agar plate

STRAINS | Size (mm)| colour | Nature of colony colour Fiom Surface Opacity Texture | Elevation | Margin
FALl 3 Cloudy | Not diffusible Irregulal  Smooth  transluste Viscous Raised Entire
FA2 2 Cloudy | Not diffusible Circular| Smooth  Translucenwiscous Raised Entire
FA3 2 Whitish | Not diffusible Circular| Smooth)  TranspargnMoist Raised Entire
FA4 2 Cloudy | Not diffusible Circular|  Smootl Transtnt | moist Flat Undulate
FA5 3 Cloudy | Not diffusible Circular| Smooth  Transhnt | Viscous | Flat Entire
FA6 1 Whitish | Not diffusible Circular| Smooth  Tramspnt | Moist Flat Entire
FA7 2 Cloudy | Not diffusible Circular| Smootlp  Transhnt | Moist Raised Undulate
FA8 15 Cloudy | Not diffusible Circulari, Smooth  Trameent | Viscous | flat Entire
FA9 2 Whitish | Not diffusible Circular| Smooth  Tramspnt| Viscous | flat Entire

FA10 1 Whitish | Not diffusible Irregulaf  Smooth  Tsparent| mucoid Raised Curled
FA 11 3 Whitish | Not diffusible Irregulaf Smooth  Tigparent| viscous Raised Undulate
FA12 1 Whitish | Not diffusible Irregulaf  Smooth  Tsparent| Viscous| flat Undulate
FA13 1 Cloudy | Not diffusible Circularl  Smooth  Opaque | Mucoid fat Entire
FAl4 2 Cloudy | Not diffusible Circularl Smooth  Tramsént | viscous Raised Undulate
FA15 3 Whitish | Diffusible Circular| Smooth)  Transpairg viscous Raised Entire
FAL16 1 Cloudy | Not diffusible Circularl Mucoid Opaque | Viscous | flat Entire
FA17 2 Cloudy | Not diffusible Circular| Mucoid]  Transluceptviscous Flat Curled
FA18 1 Cloudy | Not diffusible Irregulaf  Mucoid  Trdusent | Butyrous| Raised Entire
FA19 1 Whitish | Not diffusible Circular|  Smootl Trayesent | Viscous Raised Entire
FA20 2 Cloudy | Not diffusible Irregulal  Smooth  TranslutgnButyrous | Raised Entire

Table 2.Carbohydrate Fermentation Tests for the Isolates

Isolates | Glucose| Mannitol| Sucrosg Lactos¢ Fructose Galactose | Maltose| Starch
FA1l + + + +
FA2 +
FA3
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FA6
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FA8
FA9
FA10
FA1l
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FAl14
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Acid positive reaction (+), negative reaction @kid and gas positive (¥

Twenty (20) colonies which appear distinct wered@nly selected from MRS-S agar plates of the sasnpted
streaked on fresh plates to obtain pure culturestplblogical, physiological and biochemical teshducted
revealed that all the twenty isolates were Gramitivesrods, acid-fast negative, catalase negatieg-sporulating,
non-motile, indole negative, microaerophilic wittrmentative metabolism. Thus they were all idesdifio belong
to Lactobacillus sppn accordance with Bergey’'s manu&esults for detailed morphological, physiologieaid
biochemical tests are recorded in Tables 1, 2 afi@h8e on these results, 6 isolates (FA6, FA8, F%d,2, FA13
and FA16 ) were identified asactobacillus delbrueckii(30%), 5 (FA3, FA5, FAll, FA15 and FA19) as
Lactobacillus case{(25%), 5 (FA2, FA4, FA10 and FA14) asctobacillus leichmanni{25%) 3 (FA1, FA18 and
FA20) asLactobacillus acidophilug15%) and 1 (FA17) asactobacillus fermenturtb%). It can be suggested that
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these isolates are the predominant species in defgin Tamale. According to [6],actobacillus acidophilugand
Lactobacillus delbrueckii subs. bulgaricase among the predominant species involved in prtboiu of nunu. [24]
reported thatLactobacillus fermentunvas the predominant LAB isolated from nunu samfies three town in
Upper East Region of Ghana. Thus the result ofwtligk is confirmed by previous ones.

Table 3. Cell morphological and biochemical tests

L L TT
Isolates| OR CS| GS$ SF AF CT M L8| | 15°C | 30°C| 45°C
FAL MA | Rod | + - - + +
FA2 MA | rod + - + +
FA3 MA | Rod | + - + + +
FA4 MA | Rod | + - - + +
FA5 MA | Rod | + - + + +
FA6 MA | Rod | + - - + +
FA7 MA | Rod | + - + +
FA8 MA | Rod | + - + +
FA9 MA | Rod | + - + +
FA10 MA | Rod | + - - - + +
FA1l MA | Rod| + - - + + +
FA12 MA | Rod| + - - - + +
FA13 MA | Rod| + - - + +
FAl4 MA | Rod| + - - + +
FA15 MA | Rod | + - - - - - - + + +
FAL16 MA | Rod| + - - + +
FAL17 MA | Rod| + - - - - + - + + +
FA18 MA | Rod| + - - + +
FA19 MA | Rod| + - - - - - - + + +
FA20 MA | Rod| + - - - - + +

positive reaction or present(+); negative reactimnabsent(-); Oxygen requirement (OR); cell shaj@(@icroaerophilic (MA);Gram’s staining
(GS); spore formation (SF); acid fast test (AF)tatase test (CT); motility test (MT); hydrogen shitfe test ( HS); indole (I) and temperature
tolerance (TT).

The quantity of probiotic organism required to effigs activity depends on the strain and dosagednommended
dosage for probiotics remains equivocal. Howeversihggested dosages seem to fall within the rah§e’ o 10°
viable cells for bacteria strains [8,15,26]. Comsidg the lowest mean probiotic counts of 1.0%dfd/ml for source
G, consuming the least serving size of 150 ml biywme would provide the consumer 1.73%1€fu of live LABs
which is laudable.

The stomach has a pH of 1.5 to 3 and the uppestineecontains 3-5 g/L of bile sall.. fermentunstrains have
been found to survive in these conditions suppgttiive idea that it act as probiotics. They are kimmwvn to be best
in inhibiting the growth of pathogenic species saslStreptococcusndStaphylococcuas well as ability to reduce
cholesterol levels [10,27].

L. delbrueckiiproduce only acid during fermentation and therefare homofermentive bacterib. delbrueckii

synthesis lactic acid in the intestinal tract whinhibits pathogenic bacteria from colonizirgactobacillus casei

also homofermentive bacteria. Some straind .otaseioffer protection in the intestine of people withoBn's

disease by inhibiting bacterta coli from invading and adhering to intestinal cells.caseihas the ability to grow
and establish colonies in the digestive tract. Taikices the duration and severity of diarrhogafants, as well as
diarrhoea associated with antibiotics [11,29]. Satnains are also found to lessen severity of dhroonstipation
[21].

L. acidophilus produce acid only during carbohydrate fermentaiod therefore classified as homofermentative
bacteria. The bacteria have been found in dairdywts, especially milk and plant products. Theighif strains of

L. acidophilusto help prevent pathogenic bacteria from prolifiegis well documented [23]. The bacteria also
prevent diarrhoea induced by antibiotics as well lessen the severity of Chron’s disease and stimula
anticarcinogenic activity reported by [13].

CONCLUSION

Deger, a popular fermented milk product consumetiamale Metropolis was analyzed in this work toesain it
probiotic potential using lactic acid bacteria as iadicator. The results from LAB enumeration rdedathat,
generally irrespective of the source, the prodaotstain appreciable probiotic population thougts isignificantly
higher in deger from particular sources namely Barfl F which recorded 2.86+0.03%1@.53+0.11x1® and
2.95+0.04x18 cfu/ml respectively. Random isolation and idenéfion showedL. fermentum, L. delbrueckii ssp.
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bulgaricus, L. Casei, L. acidophilendL. leichmanniias predominant LAB in the deger and strains ofeheave
documented probiotic activities. Based on thesdirigs, there can be concluded that deger is a giogprobiotic
food.
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