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Abstract 

he study focused on evaluating the 

potency of some preservatives on shelf life 

of local yoghurt (kindirmo). enumeration 

of Lactic Acid Bacteria from laboratory produced 

local yogurt was carried out according to 

standard procedures. Both treated and untreated 

yoghurt  were analyzed for physicochemical, 

microbiological and organoleptic properties. 

Proximate analysis was only investigated in 

treated and untreated local yogurt. All the 

analysis were conducted at 24hours interval for 

four days. The results of the analysis of treated 

and untreated local yogurt showed that the mean 

pH range from 3.90± 0.0 to 4.26 ±0.03 while 

Titratable acidity from 0.96± 0.01 to 1.91± 0.06 

Viscosity from 430cp to 318cp while total solid 

from 12.98± 0.02% to 10.79± 0.02%  The average 

rage of ash, carbohydrates, fats, moisture and 

crude proteins were 0.79 0.03 to 0.47 0.02%, 4.1 

0.08 to 2.8± 0.01%, 4.2± 

0.03 to 2.4± 0.03%, 87.5± 

0.9 to 90.4± 0.02% and 3.8 

±0.02 to 2.4± 0.03% 

respectively. Only 

treatment control and 

RPF-2 showed significant 

(p<0.05) decrease in APC 

from 4.91 to 4.88 and 

5.49 to 5.35 (log cfu/ml) 

after 24 and 0 hours of 

storage. Decrease in LAB 

count observed in 

Control at 24 hours. The 

organoleptic scores of 

local yogurt showed 

significant (p<0.05) 

decrease in the overall 

acceptability as the time 

of storage progress. 

Untreated sample  had 

the lowest scores (4.8± 

0.4) and control had the 

highest scores (6.7± 0.7). 
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Introduction 

Background of the study  

ilk has been defined as the lacteal secretion practically free from 

colostrums obtained by the complete milking of one or more 

healthy cows. (USDA ,2005)  .Milk from various ruminant species 

play an essential role in human nutrition and health, either through direct 

consumption of milk or the consumption of various types of dairy products 

(Ceballos et al., 2009).  Milk is utilized in the production of at least 400 

different fermented products all over the world (Willey et al., 2008). In 

Nigeria, locally processed cow milk products are prepared mainly by the 

Fulanis, where raw milk is processed into Nono, Kindrimo and Manshanu (Eka 

and Ohaba, 1977). Raw milk is obtained from cows at homes in the Fulani 

hamlets and villages where shelf-life and safety of the products are not 

considered. The raw milk is however processed into its constituent products 

and sold to both rural and urban dwellers as food.  

Nono is produced from pasteurized cow milk collected in a container called 

calabash and allowed to ferment naturally for 24 hours (Eka and Ohaba, 

1977; Olusupo  et al., 1996), while Kindrimo is produced from locally 

pasteurized cow milk which is prepared by heating to boiling point and then 

allowed to cool to 37oC, and then milk butter from the previous day 

production is added to it at the rate of 0.5-1% of the amount of milk to be 

processed, and then left overnight to become sour until it coagulate 

(Odunfa, 1988).  A wide variety of microbes can be responsible for the 

fermentation of milk including Lactic Acid Bacteria (LAB), Acetic Acid 

Bacteria (AAB), yeasts and mycelial fungi.  The LAB genera generally present 

in fermented milk products are Lactobacillus, Lactococcus, Leuconostoc, 

Streptococcus, Enterococcus and Pediococcus (Temmerman et al., 2004; 

Zamfir et al., 2006).  LAB initiate the process of fermentation whereby 

carbohydrates in the milk are oxidised into predominantly lactic acid, but 

alcohol, carbon dioxide and several other compounds can also be produced 

depending on the LAB strains present (Caplice and Fitzgerald, 1999; Ross et 

al., 2002).    
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Researchers have successfully deduced methods to preserve milk with 

biological and chemical methods to improve the shelf-life of milk.  The use 

of 0.8% proponic acid and 0.8% sodium benzoate in the preservation of 

cheese, and milk for 8 days have been reported by Joseph and Akinyosoye 

(1997).The use of potassium dichromate (K2Cr2O7), sodium azide (NaN3) , 

Mercury Chloride (HgCl2) and bronopol  (2-bromo-2-nitro-1, 3 propanediol) in 

food preservation were also reported. (Dunham and Kroger, 1985; Kroger, 

1985; Bachmann, 1990). Although potassium dichromate is an effective 

preservative, it exhibits harmful effects toward handlers and the 

environment (Kroger, 1985; Monardes et al., 1995 and Sahaet al., 2003). 

Sodium azide is effective against coliform bacteria and staphylococci 

(Benda 1995). In addition, the hazardous nature of sodium azide was also 

reported (Kroger, 1985).  

Mercury chloride is effective milk preservative, however, it is poisonous and 

corrosive, it has relatively high toxicity (median = 37mg/kg orally in rat) 

(Kroger 1985) . On the contrary, bronopol, was reported to have no harmful 

effect (Ardoe, 1982; Dunham and Kroger, 1985). It has been used as a 

preservative in the cosmetic’s industry. Bronopol, thereby, has become the 

preservative of choice for raw milk in developed countries (Ardoe, 1982; 

Kroger, 1985; Bertrand, 1996). Benzoic acid, Sodium sorbate, Potassium 

sorbate, Sodium nitrite are also used as Antimicrobial agents they inhibit the 

growth of bacteria, molds, insects and other microorganisms (kinder et 

al.,1990; Anand and Sati , 2013 )However ,excessive addition of these 

preservatives may be harmful  to consumers because of the tendency to 

induce allergic contact dermatitis, asthma and convulsion  (Fang et al., 

2008;Anand and Sati , 2013  ) 

An increasing interest in finding natural antimicrobials for application in 

food products to prevent or inhibit microbial growth and extend shelf life 

have been noticed (Lanciotti et al., 2004). There are various chemical 

components present in plants with antimicrobial effect including saponins, 

flavonoids, glucosinolates, phenolics, and organic acids. (Tiwari et al., 2009).  

Peppers   (Capsicum  fruitesent) contain phenolic compounds, flavonoids 

and carotenoids, besides being a source of vitamin C. (Averex et al., 2011).    
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 Bioactive compounds, especially polyphenols can also found  in beans 

which include flavonoids, phenolic acids and procyanidins which function as 

free radical scavengers, reducing agents and metal chelators and possess 

hypocholesterolemic, anti-atherogenic, anti-carcinogenic and hypoglycemic 

characteristics (Cardador-Martínez et al., 2002; Djordjevic et al., 2011).  

 

Statement of the research problem 

Milk is a highly nutritious  food which make it an ideal medium for microbial 

growth. Thus, it often deteriorates and becomes unsuitable for processing 

and human consumption (FAO, 2001). Milk and milk products can harbor a 

variety of microorganisms and can be important sources of food-borne 

pathogens (Oliver et al., 2005).  The spoilage of pasteurised milk may result 

in microbial and chemical changes in the milk (Reinheimer et al., 1993). The 

biochemical changes of the milk at spoilage may have resulted from the 

activities of extracellular enzymes, especially protease, which degrades 

protein (Deeth et al. 2002; Janzen et al. 1982); and lipase, which degrades 

lipid (Deeth et al., 2002; Bucky et al,. 1986). The addition of antibacterial and 

aromatic supplements to reduce the spoilage of milk has been reported. 

(Tatik  and Yantyati, 2008 ) .It is widely known that there are a lot of 

commercial antibacterial and aromatic plant materials, such as honey, 

pepper, garlic, garlic leaf . These plant materials contain antibacterial and 

aromatic compounds, which may inhibit the growth and enzymatic activities 

of the spoilage bacteria within the stored milk (Lusby et al., 2005). Natural 

antimicrobials are been given more attention due to the increase concerns 

on chemical preservatives among consumers. Thus, the scientific 

communities have given more attention towards the potential antimicrobial 

activities of natural products. 

 

Justification 

Most of the rural dwellers especially dairy farmers do not have access to 

refrigerator facilities to preserve milk.  Besides, the use of synthetic 

compounds have significant drawbacks, such as increasing cost, handling 

hazards, concerns about residues on food and threat to human 
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environment  (Paster  and Bullerman, 1988) .They  therefore adopt 

traditional approach to preserve milk. The method Adopted involved the 

use of red pepper (Capsicum fruitescence) and common bean seed 

(Phaseolus vulgaris) as revealed by various respondents during a preliminary 

study in some parts of Kano, Adamawa and Bauchi state.  This method of 

preserving fermented milk has been used for long period of time, however, 

there is no any scientific basis as regards to the effect of such preservatives 

on the composition, shelf life and organoleptic quality of milk. It is therefore 

imperative to investigate the effect of such preservatives on composition, 

shelf life and organoleptic quality of milk. 

 

Hypothesis 

The null hypothesis states that; 

❖ There is no significant different between the preservatives and 

extension in shelf-life of local yogurt  

 “Kindirmo” 

❖ There is no significant difference in bacterial count between treated and 

untreated local yogurt  

   “Kindirmo” 

❖ There is no significant difference in physico-chemical parameters 

between treated and  untreated  

 local yogurt”kindirmo” 

❖ There is no significant difference in nutritional composition between 

treated and untreated  

  local yogurt (Kindirmo). 

❖ There is no significant difference in terms of sensory qualities between 

treated and untreated  

    local yogurt “Kindirmo” 

 

Aim   and Objectives 

The aim of this study is to determine the potential of using natural 

preservatives to increase the shelf life of local yogurt “kindirmo” 

The objectives of the research are as follows; 
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1. To produce local yogurt “Kindirmo” from pasteurized cow milk. 

2. To determine the physicochemical parameters (pH, titratable acidity, 

temperature and viscosity) of treated and untreated local yogurt at 

24hours interval during storage period for four days. 

3. To evaluate the proximate composition of treated and untreated local 

yogurt at 24hours interval during storage period for four days 

4. To enumerate Aerobic bacteria, and coliform for treated and untreated 

local yoghurt and Lactic Acid Bacteria (LAB) counts for both local yogurt 

at 24hours interval during storage period for four days. 

5. To evaluate the organoleptic quality of treated and untreated local 

yogurt at 24hours interval during storage period for four days. 

 

Physical Properties of Cow Milk   

Cow milk ranges in colour from a bluish-white to a golden–yellow depending 
upon the breed of animal. The white color of milk is due to the reflection of 
light by the dispersed fat globules and the carotene pigment is responsible 
for the yellow color of milk. Furthermore, freshly drawn milk tastes slightly 
sweet to most people and at the end of the lactating period milk often has 
such a salty taste (Eckles and Macy, 2004).  Sathe (1999) reported that pH 
of cow’s milk is commonly stated as falling between 6.6 and 6.8. Further 
reduction in pH of milk is brought about by fermentation through the 
metabolic activities of some bacteria. Completely sour milk, for example, 
has a pH of about 4.4. On the other hand, there are certain other bacteria 
which convert the milk components into ammonia products. This process 
gradually increases the pH of milk, making it alkaline. Thus, knowledge of 
the pH of milk is extremely important to keep acid-base related disorders at 
bay. Campbell and Robert (1975) reported that the off-flavor and odors’ of 
milk and milk products can be placed in categories based on their causative 
factors.  The sour flavor (acid) is developed when microorganisms ferment 
lactose and other carbohydrates. Lactic acid is the primary acid in milk and 
milk products that is responsible for the lower pH.   
 

Composition of cow milk  

Milk can be considered a source of macro and micro-nutrients and also 

contains a number of active compounds that play a significant role in both 

nutrition and health protection (Boza and Sanz Sampelayo, 1997).  Milk 
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composition is affected by various factors, including stage of lactation, 

breed differences, number of calvings (parity), seasonal variations, age and 

health of animal, feed and management effects including number of milking 

per day and herd size ( Bansal et al., 2003; Walker, Dunshea and Doyle, 2004; 

Jenkins and McGuire, 2006).  

Milking technique may have a profound effect on fat content and thus on 
total solids content because incomplete milking may leave a considerable 
volume of fat- rich milk in the udder (McDonald et al., 1995). Different 
species of mammals produce milk with widely varying composition 
.Obviously cows’ milk accounts for the vast bulk of dairy production, but 
goats, sheep and even buffalo are milked commercially. The latter two 
species provide milk with higher solids than cows’ milk, while the gross 
composition of goats’ milk is quite similar. Within a species, different breeds 
give a characteristically different milk composition (Britz and Robinson, 
2008).   
On the other hand,  Walstra et al. (2008) reported that the composition of 

cows’ milk is very complex, containing carbohydrates (approx. 4.6%), fat 

(approx. 4.3%), and proteins (approx. 3.3%). The concentration of each 

constituent varies and is determined by genetic, physiological and 

environmental factors (Webb et al., 1983). 

 
Samples collection 

Fresh cow milk was collected from Felun Abba, Jamaa district  Toro local 
Government Area of Bauchi State. Four liters (4L) was collected aseptically 
in sterile plastic containers which was  placed immediately in an ice box 
container for transportation to the Abubakar Tafawa Balewa University( 
ATBU), Bauchi  Microbiology laboratory for analysis . Kindirmo was   
purchased from Fulani milk sellers within ATBU Bauchi that was used as 
traditional starter culture (back sloping). Common white bean seeds ( 
Phaseolus vulgaris) and red pepper  (Capsicum fruitescence) were purchased 
from central market  Bauchi . 
 

Sample processing  

Laboratory Production of local yogurt “Kindirmo” 

The fresh whole milk was placed in a sterile plastic container it was then 

placed in water bath  and heated at the temperature   of 630C for 30 minutes 
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(Presscott et al., 2008).  It was allowed to cool down to 370C.  1% of 

previously produced Kindirmo was then added to the pasteurised milk and   

allowed to ferment at 32oC for 24 hours during which coagulation formed. 

Thus local yogurt (Kindirmo) is produced  ( Enerst etal., 2014,  Odunfa, 1988).  

 

Preparation of preservatives 

The preservatives (common white bean seeds, red peppers) were washed 

thoroughly with 30% alcohol in order eliminate the indigenous bacteria 

present on the additives. It was  allowed to dry  prior  application to the 

produced  local yogurt.         

 

Treatment of local yogurt with preservatives 

Eight (8 ) portions of 50ml local yogurt(kindirmo)  each in different sterile 

glass bottles designated as Untreated, WBS-1,WBS-2, RPF-1,RPF-2 were  

treated with varying quantities of preservatives, as follows;  sample  -ve 

control was untreated, sample WBS-1 0.2g  white bean seeds (WBS) ,  

sample WBS-2 0.4g   white bean seed,  sample RPF-1 0.3g  red peppers fruit, 

sample RPF-2 0.6g whole red pepper fruit and sample control was preserved 

with 0.1% Sodium benzoate which serves as positive control. All the samples 

(treated and untreated) were stored at room temperature and were  

analyzed for Physico-chemical, proximate composition and organoleptic 

assessment at 24hours interval during storage period for four days. 

Enumeration of aerobic bacteria, coli form and lactic acid bacteria counts 

were also performed on that basis.  

 

Determination of Physicochemical Parameters of local yogurt “Kindirmo”                       

All measurement of physicochemical parameters was carried out in 

duplicate determinations. 

 

Determination of pH of local yogurt “Kindirmo” 
The pH of kindirmo was determined at room temperature (32 + 20C) using a 
digital pH meter (Jenway 3505). The pH meter was calibrated with buffer 
standards of pH 4.0 and pH 10.0 prior to use. Readings were recorded by 
immersing the probe in the sample. 
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RESULTS 
Characteristics of   laboratory produced local yogurt (kindirmo)  
Characteristics of produced kindirmo were summarized in table 4.1.The 
organoleptic features of produced kindirmo were as follows;   it was white in 
colour with pleasant aroma, slightly thick with uniform texture while the taste was 
slightly sour.  The PH, titratable acidity, total solid  and viscosity were 4.26 
,0.96%,12.98% and 420cp respectively. The total aerobic mesophilic, Lactic Acid 
Bacterial (LAB) and coliform count were 5.31, 5.30 log cfu/ml and 0.0 MPN/ml 
respectively. 

 
Changes in physicochemical properties local yogurt “kindirmo” treated 
with local preservative at different storage intervals 
In this Table 4.1 presents the mean and SD values of PH and Titratable acidity 
viscosity of local yogurt treated with local prevervatives. The initial values 
of PH and titratable acidity were 4.26 and 0.96 respectively. The mean PH 
ranged from 3.88±0.0 to 4.28±0.03 while Titratable acidity from 0.74±0.01 
to 1.96±0.06 .After 120 hours of ambient storage temperature, significant 
(P<0.05)  increased in acidity and corresponding decreased in PH for both 
treated and untreated kindirmo sample were observed. Treatments 
untreated, PF-1 and PF-2 had the highest titratable acidity 1.85%, 1.87% 

and1.91% and lowest PH 3.90±0.0, 3.90±0.06 and 3.91±0.03 respectively.  The 
mean viscosity ranged from 420cp to 351cp. At 0 hour of storage, all the 
samples (treated and untreated) had the same ( P>0.05) value of viscosity 
(420CP) .At the storage period progress, ( 24 to 96hrs ) significant ( P<0.05)  
decreased were  observed  in all samples including treated and untreated 
samples. Sample untreated showed sharp decreased in viscosity (420cp to 
351cp) followed by PF-1 and PF-2 (356cp and 360 cp respectively)  Treatment 
control has the highest viscosity (395cp)  at the end of storage period. 
 

Table 1: characteristics of laboratory produced local yogurt (kindirmo)  

  Organoleptic features              Physicochemical 

characteristics 

Microbiological 

characteristics 

Aroma  Pleasant      PH 4.26 APC (log cfu/ml)  5.49 

Colour White and creamy   T. A (%) 0.96 LAB count(cfu/ml)   5.47 

Texture Slightly thick and 

uniform  

   TS (%) 12.98 Coliform count 

(MPN/ml) 

   0.00 

Taste   slightly sour     Viscosity (cp)  420   

Key ;  T.A= titratable acidity, TS= total solid  
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Table 2:  Changes in PH, Titratable acidity and viscosity of treated and 

untreated  local yogurt (kindirmo)  with  preservatives at different storage 

intervals. 

    Treatment      

Parameter Time  

(Hr) 

Untreated WBS-1 WBS-2 RPF-1 RPF-2 Control 

 24 4.05±0.00 4.21±0.00 4.21±0.00 3.97±0.06 3.94±0.06 4.17±0.21 

 48 3.96±0.05 4.17±0.03 4.17±0.03 3.95±0.03 3.93±0.06 4.01±0.05 

 72 3.94±0.03 4.12±0.06 4.14±0.06 3.93±0.06 3.92±0.06 3.99±0.52 

 96 3.90±0.00 4.04±0.00 4.04±0.00 3.90±0.06 3.91±0.03 3.96±0.03 

Titratable   0 0.96±0.01 0.96±0.01 0.96±0.01 0.96±0.01 0.96±0.01 0.96±0.01 

acidity(%) 24 1.01±0.01  1.28±0.01  1.01±0.02  1.01±0.02  1.09±0.00  1.01±0.02  

 48 1.38±0.06  1.51±0.02  1.41±0.02  1.31±0.01  1.23±0.02  1.51±0.04  

 72 1.71±0.01  1.68±0.06  1.66±0.02  1.59±0.02  1.63±0.06  1.61±0.01  

 96 1.85±0.06  1.81±0.06  1.79±0.01  1.87±0.01  1.91±0.06  1.69±0.0  

Viscosity(cp)   0 420±0.00 420±0.00 420±0.00 420±0.00 420±0.00 420±0.00 

 48 380±5.00  380±0.00  365±5.00  360±0.00  360±10.00  370±5.77  

 72 370±0.00  346±5.77  346±5.77  346±11.55  350±0.00 363±5.77  

 96 351±2.31  328±3.46  323±3.06  326±5.77 320±3.06 \ 355±5.03  

        

Untreated (negative control) WBS-1= 0.2g Bean seed (BS), WBS-2= 0.4g BS, 

RPF-1= 0.3g red pepper fruit, RPF-2=0.6g red pepper fruit and +ve control= 

0.2% Sodium benzoate (positive control).   The values are means and ±SD of 

duplicate determination .Means with different superscripts in the same row 

are significantly different ( P<0.05). 

 

The changes in total solid and temperature of treated and untreated local 

yogurt with preservatives were presented on table 4.3b. The total solid of 

local yogurt samples ranged from 12.98±0.02% to 10.78±0.02% during 

storage period.  Significance ( P<0.05) decreased was observed right from 

24 to 96 hours of storage with the exception of treatment control which 

remained almost stable up to 48hrs before decline occurred. Treatment 

control has the highest(12.47±0.02%)  total solid followed by WBS-2 

(11.78±0.05%) RPF-2(11.63±0.0%) and RPF-1 (11.41±0.02%) lowest value 

(10.79±0.02% )  was recorded  in untreated sample.  The initial value of 

temperature was 30oC .Significant (P<0.05) decreased in temperature was 

only recorded from 24hrs to 48hrs of storage in all samples. It ranged from 
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300C to 280C throughout the storage period. The temperature remained 

stable (P>0.05) from 72hrs to 96 hours of storage.   

 

DISCUSSION 

In the present study , it could be observed that from the results of 

laboratory  produced local yogurt (kindirmo),  was white in colour, slightly 

thick ,smooth and homogeneous texture . It has pleasant aroma with 

slightly acidic flavour. Similar results were reported by Sudi et al, (2011)  who 

produced kindirmo from   L  bulgaricus  and  S  thermophilus mutant and 

compared it with the commercial kindirmo and found that  all the kindirmo 

were thick to slightly thick, smooth and uniform texture while their colour 

varied from yellowish to white.  

The results of  pH(4.26) and titratable acidity (0.96%) of produced kindirmo  

were in agreement with the previous researchers such as Igwe  et al.,  (2016) 

who reported  the PH and titratable acidity of cow milk inoculated with 

kindirmo in the range of 3.40 – 5.00 and  titratable acidity of  0.05 – 1.09% . 

Similar observation was made by Susan et al., (2014) who studied the 

chemical properties of dairy cattle product and reported the PH and 

titratable acidity of commercial kindirmo as 4.14±0.04 and 0.90±0.12% 

respectively. However the viscosity(420Cp) is slightly lower than those 

reported by Okeke et al., (2016) who compared the viscosity of kindirmo 

from two different locations and reported as 441.0±3.6cp and 270±0.6 .This 

variation may be attributed to the nature of starter culture and temperature 

of pasteurisation (Kwaghgeman, 2001). Heating milk leads to loss of 

quaternary, tertiary and sometimes secondary protein structures resulting 

in protein gel formation. However, the thickness and strength of gel formed 

is dependent on the level of heating. For example, heating conditions 

ranging from 85 – 95oC for 15 – 30 min are generally considered necessary 

for conventional processing of milk for yoghurt manufacture (Davies et al., 

1980; Schmidt, 1980; Schmidt and Morris, 1984). Also Schmidt (1980) further 

reported that insufficient heating results in weak-bodied yoghurt, while 

excessive heating can lower gel-strength and result in grainy-textured 

yoghurt with a tendency to syneresis. The total solid reported in the present 
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study(12.98%) was in agreement with the finding of  Ibeawuchi and Dalyol 

(1995) who reported the total solid of nono sample  from three different 

locations as 12.45±1.13, 12.85±1.17 and 12.41±1.12%. The result of Aerobic 

mesophilic count and LAB counts were in close  agreement with the finding  

of  Bristone et al., (2016)  who reported the total viable count of whole soy 

-cow milk inoculated with kindirmo (back sloping) as 5.56 log cfu/ml 

.However, many previous researchers reported higher total viable count 

compared to the count of the present study for example Susan et al., (2014) 

reported the total viable count of kindirmo samples  from two different 

locations as 6.34±6.01 log cfu/ml and 6.19±6.12 log cfu/ml.  Similar value was 

reported by Ibeawuchi and Dalyol (1995) .This higher count observed in 

kindirmo produced by local Fulani women compared to the one produced  

in the present  may be attributed to unhygienic handling  in production and 

processing of kindirmo. The LAB count observed in the present study was in 

close agreement with the finding of  Savadogo et al (2004)  who reported 

the LAB count  between 4.3 and 8.6log cfu/ml in Fulani fermented milk.  

The absent of coliforms in the laboratory produced kindirmo could be 

attributed to the effective pasteurisation process that might eliminated the 

coliforms in produced kindirmo. It could be observed from the results  a  

significant decrease (p<0.05)  in pH and corresponding increased in and 

Titratable acidity  throughout the storage period  in  treated and untreated 

samples. Increase in titratable acidity has been attributed to production of 

lactic acid from lactose by fermenting microorganisms (Oyeyiola, 1990; 

Vergas et al., 2008; Owusu-Kwarteng and Akabanda, 2010). Thereafter, 

slight decreased in pH observed up to the end of storage period (96 hrs). 

Treatment RPF-2 had the lowest PH(3.91) and highest titratable 

acidity(1.91%) compared to untreated sample which may be attributed to 

production of lactic acid production by LAB in  RPF-2 and hence has 

stimulatory effect on the growth of LAB . This finding is in line with the 

finding of Sharma et al.(2013) who reported that red pepper enhanced L-

lactate production by Lactobacillus acidophilus in curd formation and Tiwari 

and Pandey (1981) who reported that some spices have exerted stimulatory 

effect on LAB resulting in enhanced  lactic acid production. 
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Significant (p<0.05) reduction in viscosity was observed in treated and 

untreated kindirmo at the end of storage period (96hrs).  Lowest value of 

viscosity(351±2.00CP)  was observed in untreated sample at the end of the 

storage period(96hrs) probably due to the proliferation of protease 

producing organism which act on the yogurt protein matrix over time, 

resulting in lower viscosities (Kosikowski, 1982) . The results of present 

study in agrees with the finding of Aryana  et al., (2006) , Gassem and Frank 

(1991) who reported a decrease in viscosity of yogurt with increase in 

storage  time. However least decreased (420cp to 395cp) in viscosity was 

observed by treatment +VE control this may be resulted from inhibitory 

action of sodium benzoate which retarded the growth of starter culture 

Significant (p<0.05) decrease in total solid were observed   in all samples 

(treated and untreated) during the storage period were. Marked decreased  

was observe in sample untreated in contrast to treatment +ve that 

exhibited least decreased  after 96 hrs of ambient storage condition. Similar 

findings were also reported by Muhammad et al.,  (2009) who  reported 

decreases in the total solid content of yoghurts from whole cow milk, 

powdered milk and soymilk stored in freezer (−4 °C), refrigerator (4 – 10 °C) 

and room temperature (26–32 °C) for 21 days period. Rasdhari et al. (2008) 

also reported that the total solid contents of some probiotic yoghurt 

samples decreased during storage at 4 °C for 7 days. Decreased total solid 

content of kindirmo treated with preservatives during storage could be 

attributed to higher microbial activities more especially in sample untreated  

(Rivkin et al., 1996).     

The mean value of ash (0.79-0.47)  and carbohydrates(4.1-2.2%) obtained in 

the present study  were in agreement with that of  Hassan (2005) who 

reported  the lactose in the milk ranged from 2% to 5% while ash content was 

about 0.70%. Nebedum  and Obiakor  (2007)  reported the carbohydrates 

content of  nono treated with sodium benzoate  at 7th day of storage to be 

3.78 to 2.70% . As the storage period progressed, significant (p<0.05) 

reduction in ash and carbohydrates content were noticed in both treated 

and untreated samples. The result was in accordance with Anjum et al. 

(2007) who reported that lactose content decreased as dose of starter 
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culture as the storage period increased.  Changes in carbohydrates (lactose) 

may be attributed to breakdown of carbohydrate into fermentable sugars 

by the fermenting microorganisms and their enzymes. It has been reported 

that amylase activity increases the level of fermentable and reducing sugars 

in foods (Goesaert  et al., 2006).  

However, this decrease is more pronounced in sample untreated which  may 

attributed to higher number of bacteria present in untreated sample that 

metabolized carbohydrates (lactose) in to lactic acid during fermentation 

process and; some mineral element which account the marked decreased in 

ash content. There were no statistically significant (p>0.05) different in ash 

content of treatment WBS-1, WBS-2 and RPF-1 at the end of the storage 

period as the values are in close range . Treatment RPF-2 had higher (0.57%) 

of ash  values  in comparison to  WBS-1, WBS-2 and RPF-1 probably due to 

higher concentration of red pepper in RPF-2 which inhibit the rapid 

proliferation of bacteria there by metabolizing mineral element present in 

local yogurt.. The carbohydrate content of WBS-1(3.0%) and WBS-2(2.9%) 

were slightly higher than that of RPF-1 and RPF-2 at the end of the storage  

probably due to the released Raffinose sugar by bean seeds in kindirmo 

during storage which accounted for higher value of carbohydrate. The 

decrease in carbohydrate is less pronounced (4.1±0.08 to 3.9±0.01%) in 

+vecontrol probably due to antimicrobial action of sodium benzoate that 

inhibit rapid proliferation of bacteria responsible for  carbohydrate (lactose) 

fermentation  to lactic acid .  

There were significant (p<0.05) decrease in fat content as the storage 

period progressed in treated and untreated samples although the decrease 

is more pronounced  in sample untreated (4.2-2.4%)  while lowest decrease 

was recorded in +vecontrol(4.2-3.4%). At 96hours of storage the fat content 

of WBS-, WBS-2 and RPF-2  were slightly higher than that of RPF-1  probably 

due to antioxidant property of bean seed and red pepper that restricted fat 

oxidation. Previous study has reported the loss in both antioxidant and 

polyphenol content up to 40% in lentils and beans after   soaking and cooking 

(Han and Baik 2008) .This results are agreement with the finding of Adepoju 

et al., (2016) who reported highest decrease of  crude fat content  in 
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unpasteurized fura and nono, where the crude fat content decreased from 

2.74 % to 2.52 % at refrigeration temperature and 2.30 % at ambient 

temperature while the lowest decrease was recorded in pasteurized 

samples treated with 300 mg/l sodium benzoate.  The observed decrease in 

crude fat content might be due to the increased activities of the lipolytic 

enzymes which hydrolyze fats to fatty acids and glycerol (Inyang and Zakari, 

2008).  

Dietary fiber is defined as “non digestible carbohydrates and lignin that are 

intrinsic and intact in plants”(Food and Nutrition Board 2005.).  In the 

present study fiber was not detected throughout the storage period this is 

might be attributed to the fact that kindirmo been fermented milk 

exclusively of animal origin in contrast to the one produced from soy milk 

which is of plant origin. This finding is in line with results of  Bahareh (2009) 

who compared the nutritional and chemical parameters of soy milk and cow 

milk and found the cow milk to contain 0.00g fiber whereas the soy milk had 

3.18g fiber. 

There were Significant (p<0.05) increased in moisture in both treated and 

untreated samples at the end of storage (96 hrs) with the exception of 

+vecontrol that remained stable (87.5-87.5%) throughout the storage 

period. Marked increased was observed in sample  untreated (87.5-90.4%) 

which could be attributed to the rapid declined in total solid of sample 

untreated compared to the treated sample which resulted from high 

microbial activity. Among the treated samples, the increase is less 

remarkable in WBS-2 and RPF-2 as compared to treatment WBS-1 and RPF-1. 

This variation could be attributed higher total solid observed in WBS-2 and 

RPF-2. 

The protein content of local yogurt (kindirmo) was found to decrease as the 

storage progress, significant (p<0.05) reduction were observed in both 

treated and untreated samples. The decrease is more remarkable in 

untreated sample and less pronounced in treatment +VE. Treatments  WBS-

1, WBS-2, RPF-1, RPF-2, had almost the same values(3.4 to 3.2%) at the end of 

the storage period . At 24- 48hrs,   RPF-2 had same values  (3.6%) which is 

slightly higher than that of WBS-1, WBS-2, RPF-1  probably due to the 
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antimicrobial action of red pepper that restricted the  proteolytic activity o 

f bacteria.  

The results of the present study showed the decreased in APC in   

treatments RPF-2 at 24 hours  while +VE continued  to declined up to 

72hours of storage. The  pronounce decreased in APC observed in treatment 

+VE was due to the antibacterial action of sodium benzoate  which exerted 

on the cell membranes, and also inhibits enzymes of the citric acid cycle and 

of the oxidative phosphorylation. (Maria and Almeida,  2016). The decline in 

APC observed in treatment RPF-2 after 24hrs of storage probably be due to 

selective antibacterial activity of red pepper on some bacteria present in 

local yogurt (kindirmo). The previous studies also reported capsaicin, 

extracted from sweet pepper (Capsicum annuum L.), being highly effective 

for inhibition of and B. cereus.  E. coli strains (Nazzaro and others 2009).. 

Highest increased in count  observed in treatment WBS-2 at the end of the 

storage which may be attributed high concentration of white beans added 

in kindirmo there by liberating some nutritional elements such as 

oligosaccharides which may have stimulating effect on microbial growth.  

Rakshit and Sharma et al. (2015) reported that soaking legumes helps to 

reduce the content of Raffinose of oligosaccharides (RFO) in legumes, since 

the RFO leach out into the soaking water. Also, α-galactosidase enzymes 

can be activated when in water, starting to decompose the RFO. For 

example in red kidney beans that have been soaked for 12 h, the RFO 

content decreases the most in the initial 4 hours of soaking (65% reduction 

in raffinose),  but continues to decrease during further soaking and cooking, 

giving a total Raffinose  loss of 96%. (Nyombaire, Siddiq et al. 2007). 

Highest increased in LAB count observed in treatment  RPF-1 and RPF-2 at 

the end of storage (96 hours) as compared with the unpreserved sample.  

may attributed to the stimulatory effect of red pepper (capsicum 

fruitescence) on metabolic activity of  LAB .This finding is in agreement  with 

the results published by Revilla et al.,(2005)  which showed that red pepper 

accelerates the ripening process of dry sausage by promoting of LAB 

growth, and Sharma et al.(2013) Who reported  that red pepper enhanced 

L-lactate production by Lactobacillus  acidophilus in curd formation .  
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Coliform referred to as indicator microorganisms, since their presence is 

used to indicate the potential presence of pathogens in foods. Almost 

always, the presence of coliform organisms in dairy products is due to 

contamination from equipment that has not been properly cleaned and 

sanitized, or due to incorrect operation of the heat treatment process (Britz 

and Robinson, 2008). In the presence study, Coliforms were not detected at 

the point of production of local yogurt neither during the process of 

preservation in both treated and untreated samples. This could be 

attributed to the effective pasteurisation process that may have eliminate 

all the Coliforms bacteria and subsequent prevention of post pasteurisation 

contamination couple with the role of yoghurt starter in inhibiting coliforms 

as they produce a range of antimicrobial compounds. The results is in 

agreement with the finding of Igbabul et al  (2016)  who reported 0.00 

coliforms  during microbiological study of various yoghurt samples. 

Sensory analysis is considered as an important technique to determine 

product quality .The results of sensory scores (overall acceptability) of 

treated and untreated local yogurt showed significant (p<0.05) decrease in 

all samples as the storage period progress. All the samples were within the 

acceptable limit (6-7) with the exception of untreated sample which was 

rejected at 72hours of storage by the panelists. At the end of storage, 

highest score (6.7±0.7) was recorded in RPF-1 with 100% preference while 

lowest score were observed in untreated (4.8±0.4). The percentage of 

dislikeness to samples untreated, WBS-2and RPF-1 increased by 60% at the 

end of storage(96hours). The increase of dislikeness by judges to sample 

Untreated and WBS-2 might be attributed to the increased in aerobic 

mesophilic count that metabolized milk which resulted to unpleasant odour 

and poor texture while the increase in dislikeness to RPF-2 could be 

attributed to high level of acidic flavour and change in colour.   Tarakci and 

Kuckoner (2003) reported similar results and found the decrease in scores 

of appearance of yogurt during storage. The results are in agreement with 

findings of Salwa et al., (2003) who reported a decrease in score of 

appearance of yogurts during storage period. 
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CONCLUSIONS  

It is therefore concluded that Beans seeds extended the  shelf life of local 

yoghurt (kindirmo)by 24 hours whereas red pepper shown 48 and 72 hours 

shelf life extension of local yogurt(kindirmo) respectively.  

 

RECOMMENDATIONS  

1. Study on the use of natural preservatives in local yogurt kindirmo should 

be carried out for ten days   

2. Study on the antimicrobial and antioxidant of red pepper and white bean 

seed sould be carriedout so as to standardize their use in preservation of 

local yogurt kindirmo 
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