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INTRODUCTION
Probiotics are live microorganisms (in most cases 
bacteria) found in the human gut mainly in the intestine 
or in some foods (1). They are also called friendly 
bacteria or good bacteria. Probiotics influence health in 
general or specifically by improving the overall health 
when ingested as bacterial or yeast supplement (2). 
Probiotic bacteria are becoming increasingly important 
in the contest of human nutrition because of the role 
they play in immunological, digestive and respiratory 
functions as well as their significant effect in 
alleviating infectious disease in children(  3 ).
Probiotic delivery system are usually neutriceutical 
products, commercial food based products and 
fermented dairy products (4).  Other foods that may 
provide probiotics are fermented cereal gruel 
commonly called 'ogi' made from maize, sorghum and 
millet. These cereal products are generally used in 
preparing complimentary foods in Nigeria (5).Momka 
(5) reported that fermented cereal products have been 
claimed to contain probiotics but may not be in the 
amount or in the form that is necessary to achieve the 
health benefits required. It is necessary to assess the 
probiotic content of the common complimentary foods 
in Mubi in other to determine their effectiveness as 
probiotic delivery system. Global markets of probiotics 
are expanding, it is necessary to harmonize national 
and international regulations and guidelines to evaluate 
the efficacy and safety of probiotic bacteria in most 
foods (6). To achieve this aim, evaluation of probiotic 

content of common complementary foods will be very 
useful. 
The digestive system contains a variety of different 
types of bacteria.  Some of these bacteria are beneficial 
(e.g. Enterobacterium and Lactobacillus) and some are 
det r imental  (e .g .  Enterobacter iaceae  and 
clostridiumspp.) (7).These bacteria live naturally in the 
body and assist in breaking down the food eaten. 
Probiotics in foods when ingested help the bacteria that 
already live in the intestine to breakdown food for 
healthy digestion. For the body to be healthy, the good 
bacteria (probiotics) must maintain control over the bad 
bacteria to establish a positive balance between the two 
(8).  In a healthy gut, these friendly bacteria compete 
with the disease causing variety to outnumber them.  
The goal of probiotics is to reinforce the health bacteria 
to avoid dysbiosis. Once the bad bacteria or disease 
causing bacteria outnumbers the friendly bacteria, they 
precipitate problem. Probiotics when ingested either in 
common foods or as supplements reinforce the health 
promoting bacteria. It is necessary that the 
complementary foods should contain the type of 
probiotics that exist in the gut of the child at the onset of 
complementary feeding to maintain homeostasis.
Complementary feeding is the provision of food to 
infants in addition to breast milk from 6 months of age 
when breast milk is no longer enough to meet the 
nutritional need of the infants (9).  The transition from 
exclusive breastfeeding to family food is very 
vulnerable. During weaning there are significant 
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changes on the gastrointestinal microbiota (9).  
Deletarious alterations of the gastrointestinal 
microbiota can result in pathogenical process while 
measures that stimulate its development and stability 
such as the use of probiotics are beneficial (10).  
Hiembachet al. (11) reported that some digestive 
disorders result when the balance of friendly bacteria in 
the intestine becomes disturbed. It is very imperative 
that the initial complementary foods, commercial or 
locally made should contain reasonable amount of 
probiotics to maintain a positive balance in the child's 
gastrointest inal  t ract .   Some commercial  
complementary foods are claimed to have probiotic 
content necessary for proper upbringing of the infants 
(12).  Most home made complementary foods are made 
of fermented cereal products (9).Experts demand that 
complementary foods must contain the necessary 
probiotic bactaria for proper infant gastrointestinal 
microbiota (13, 14). Several researches have been 
conducted to evaluate the suitability of different cereal 
grains to enhance probiotic bacteria growth and 
maintain their viability (13, 14, and 16). Some 
researches has also been conducted on the probiotic 
effects of complementary foods (9, 19 ) but there is 
paucity of  data on the probiotic content and probiotic 
strength of common complimentary foods used in 
Mubi metropolis.  It is necessary to identify the 
probiotic content and strength of the various 
commercial and locally made complementary foods 
used in Mubi metropolis. This will provide evidence 
based recommendations to the mothers.  This calls for 
the trust of this study to determine the probiotic content 
and strength of some commercial and locally made 

complementary foods used in Mubi metropolis in 
Adamawa state Nigeria.

Materials and Methods
Sourcing of materials
 Cereal pastes as is used in preparing complementary 
foods in Mubi metropolis commonly called 'ogi' or 
'kamu'    made with cereal grains sorghum, millet, and 
maize were purchased from the Mubi general market in 
sterile containers and coded as LSG, LMT and LMZ 
respectively. Three most commonly used commercial 
complementary foods in Mubi metropolis were also 
purchased from Mubi market package in cans of 450g 
each and coded as CC1, CC2, and CC3 respectively. 
The basic ingredients in each commercial product were 
recorded from the labeling on the tins.  The 
manufacturing companies were recorded. The material 
for isolating probiotics (DemanRagosa Agar) was 
bought from chemical material stores in Mubi. The 
analysis was carried out in the Food microbiology 
laboratory of the Department of Food Science and 
Technology, Federal Polytechnic Mubi. All analyses 
were done in triplicates.

Table 1 shows the composition of commercial and 
locally made complementary foods used in this study 
as shown on the labels.
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Table   1:  Commercial and local complementary food used in this study.

complementaryfoods  composition  

CC1 
CC2  
CC3 
 LSG 
LMT      
LMZ                  

rice and milk  powder  
maize and milk powder  
maize grits  
Sorghum paste  (‘ogi’)        

Millet paste (‘ogi’)    

Maize  paste(‘ogi’)                                                                                                          

 
KEY:  
CC1 = Commercial Complementary Food 1
 CC2 = Commercial Complementary Food 2
CC3 = Commercial Complementary Food 3 
LSG = Local complementary food sorghum
LMT = Local complementary food millet 
LMZ = Local complementary food maize
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Sample Staining Technique and Colony count. 
Sample staining technique using oil immersion lens as 
described by De Manrogosa(16) was used. Colony 
count was done using the illuminated colony counter 
and tally counter as described by Adams (17). Fungi 
identification was carried out by macroscopic and 
microscopic examination according to Glover (28).

Statistical Analysis
All the analyses were conducted in triplicate.  Data was 
analyzed using Statistix 9, version 9.1(2012) statistical 
package for mean and standard deviation.

RESULTS
Table 2: shows the isolated bacteria species and 
bacterial count of colony forming unit per gramme 
(cfu/g) of commercial and local complementary foods. 
Commercial complementary foods CC1 and CC2 had 

2   Lactobacillus species with bacteria count of 7.5 x 10
2   and 8.7 x 10 Cfu / g   respectively while CC3 had no 

bacterial specie isolated. Local complementary food 
LSG had no probiotic bacteria isolated while LMT and 
LMZ   had   Lactobacillus species isolated with 

2  2 bacteria count of 5.4 x 10  and 6.5 x 10 (Cfu/g) 
respectively.

METHODS
Preparation of Samples
30gm each of 'Ogi' or 'akamu'- cereal paste of sorghum, 
millet, and maize was kept in sterile containers and 
labeled, kept for probiotic isolation. Each commercial 
complementary food was measured out (30gm) in 
sterile containers,labeled and kept in samples sterile 
containers.    

Preparation of Media for probiotic isolation. 
Preparation of media for probiotic isolation was done 
according to method   of   De Man (16).                    
The solution was distributed into sterile petri dishes 
kept in insulated cupboard.

Inoculation of Samples
-1Serial dilution of the samples were performed from 10  

–5– 10 according to theproceedure of De Man (16).  1ml 
of the appropriate sample dilution was transferred to 
the dry Petri dish containing the rogosa Agar. The plate 

0was incubated at 37 c for one week after which the 
result of the growth was counted.
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Table 2: Isolated bacteria species and bacterial count (cfu/g) of the samples.

Complementary foods Probioticbacteriaisolated Bacteriacount (Cfu/g) 

                 CC1        Lactobacillus  spp     7.5 x 102  ?10.00 
                 CC2        Lactobacillus  spp     8.7  x 102 ?10.00 
                  CC3        Nill Nill?   0.00 

                 LSG        Nill Nill?   0.00 
                 LMT         Lactobacillus  spp    5.4  x  102  ?9.00 
                 LMZ         Lactobacillus  spp    6.5  x  102 ?10.00 

 Mean   SD, n= 3
KEY:
CC1 = Commercial Complementary Food 1
 CC2 = Commercial Complementary Food 2
CC3 = Commercial Complementary Food 3 
LSG = Local complementary food sorghum
LMT = Local complementary food millet 
LMZ = Local complementary food maize
Nill = Not Identified
Cfu/g = colony forming unit per gramme

31.01 x 10  (Cfu / g) of Saccharomycescerevasiae. LMT 
2had 6.06 x 10 Cfu /gandLMZhad the highest yeast 

2c o u n t  o f 9 . 2 6  x  1 0  ( C f u  /  g )  o f  
Saccharomycescerevasiae.

Table 3 shows the isolated yeast and yeast count 
(Cfu/g) of commercial and local complementary foods 
used in the study. Commercial complementary foods 
CC1, CC2 and CC3 had no yeast isolated. Local 
complementary food LSG had the least yeast count of 
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