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Abstract: The study examined the quality of some yoghurt processed and sold in Bauchi Metropolis.
Proximate analysis was carried out on three commercially available brands of yoghurt sample (% Moisture;
84.2+0.2,83.2+0.2,70.5+0.3), (% ash; 0.63 + 0.00,1.94 + 0.00,0.56 + 0.00), (% total solids; 15.7,16.8
,29.4), (% fat;0.38+ 0.05,5+ 0.05,20 + 0.03), (pH; 4.6, 4.5, 4.3), (mineral component: Ca:0.036,
0.016, 0.038, Mg; 1.505, 1.75, 1.52), (protein; 42.35, 40.6, 41.6), (carbohydrate; 8.41, 6.48, 5.66), (non-fat
solid; 0. 7, 5.6, 9.4) and (microbiological; 4x10°+ 0.3, 376x10+0.01). The pH value of the samples ranged
between 4.3-4.6 which were within the range for yoghurt marketed in the areas. There was marked variation
in fat content of the product. The moisture content were within the range. Microbiological analysis indicated
that Abdul yoghurt sample had the highest bacterial count. Yoghurt manufacturers need to improve on
physiochemical analysis for better consumer acceptability
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1. INTRODUCTION

Yogurt is a fermented milk product consumed by large segments of our population either as a part of
diet or as a refreshing beverage. It is a nutritiously balanced food containing almost all the nutrients
present in milk but in a more assimilable form. It is obtained by lactic acid fermentation of milk
through the action of Streptococcus thermophilus and lactobacillus bulgaricus (Adolfessonet al.,
2004). It is more nutritious than many other fermented milk products because it contains a high level
of milk solids in addition to nutrients developed during the fermentation process and its sensory
attributes have a large effect on consumer acceptability (Sant — eve et al., 2008). Yoghurt whether
produced from raw milk or fabricated milk, still has similar physical, chemical, sensory and
microbiological properties. These properties are essential and must be preserved during storage. The
chemical composition and microbiological quality of yoghurt has been reported by several workers
Saint — eveet al., 2008; Yagygin and Kinc 1980; Dayisoylu, 1993; McGregor and white, 1986.
Yoghurt is one of the oldest fermented milk products known. Fermentation of milk involves the action
microorganisms, principally the lactic acid bacteria. These microorganisms sour the milk by
converting the milk sugar lactose to lactic acid (Kagan, 1985). Yoghurt gels are built of dusters of
aggregated case in particles formed as a result of gradual fermentation of lactose by lactic acid
bacteria (Horine, 1999, 2003).

Nono is local uncontrolled fermented cow milk which forms a major part of the staple food in
Northern Nigeria. They are produced mainly by the nomadic fulani. The fresh milk is directly
obtained from a cow into properly washed semi-dried calabash and kept from a cow into properly
washed semi-dried calabash and kept wide open in the sun for approximately two hours to facilitate
isolation of the far layer. Some quantity of overnight fermented milk is added therefore to serve as
starter culture and the inoculated fresh milk is left overnight at room temperature for fermentation to
get our sour milk known as Kindirmo and the addition of large volume of water to the curdle sour
milk which is then stirred with a T-shaped stick to a liquid of fine consistency.Giving rise to “Nono”
the most commonly product often mixed with Nono is called “Fura” (a dumping made of millet) to
make a preparation called “Fura da Nono”. It is common experience that in northern part of Nigeria
that direct consumption of locally processed raw milk in both cities and rural areas is much frequent

International Journal of Advanced Research in Chemical Science (IJARCS) Page 17



Physiochemical Analysis of Local (Fulani) Yoghurt Syrup Sold in Bauchi Metropolis

and more popular than consumption of pasteurized milk because it is believed especially in rural areas
that local processed raw milk and its by —products have nutritional advantages over the pasteurized
one. Nono also called Nunu by some tribes in Nigeria contains good quantities of amino acids,
calcium, phosphorus and vitamin A, C, E and the B complex (Nebedum and Obiakor, 2007).The aim
is to assess the proximate parameters of the local (Fulani) yoghurt syrup to assess its nutritive value.

2. MATERIALS AND METHODS
2.1. Sample Collection

The fresh sample of Nono to be used for the study was obtained randomly around Bauchi State
metropolis which includes: ATBU campus (1A & 1B), Wunti Market, SabonKaura, and Gidan Mai,
where most the Hausa/Fulani women hawk the product in plastics and calabashes. The 5 samples was
collected randomly into a sterile bottle and taken immediately for analysis. It was labeled (1A, 1B,
1C, 1D and 1E).

2.2.Preparation of Samples
2.3.Preparation of Samples for Mineral Nutrient Analysis

The Yoghurt samples were digested after adding 25mL of tri—acid mixture (HNO3, H,SO, and HCIO,
in 5:1:1 ratio) at 80°C until a transparent solution was obtained. After cooling, the digested sample
was filtered and the filtrate made to 200mL mark with distilled water.

2.4.Elemental Analysis for Mineral Nutrients

Determination of Calcium and Magnesium ions were made by Atomic Absorption Spectrophotometer
(combo HI 98130, Hanna USA).

2.5.Proximate Analysis for Nutritive Composition

The estimation of the various parameters namely moisture content, total ash content, crude protein,
crude lipids, total carbohydrate value was carried out according to standard procedures. The
recommended method of the AOAC was used.

2.6.Determination of Moisture Content

2g of the sample was weighed into a crucible, with the sample left to dry in the oven at 60°C for about
5hours. After which it was left to cool in a desiccator, before weighing. The loss in weight after
drying is equal to the moisture content.

Initial weight of Sample - Final weight of sample

Mo _ x1
% Moisture Initial weight of Sample. %

Determination of Total Solid: the weight of the resident obtained from moisture content analysis
was expressed as percentage total solids using the formula below:

Weight of dish + Dry Nono) - (Weight of dish) y

100
Weight of the sample

Total solid =

2.7. Determination of Ash Content

2g of the sample was weighed into a crucible which was afterwards placed in a muffle furnace. The
temperature of the furnace was held at 650°C for 6 hours and the weight of the ash was taken
afterwards. The Ash content was calculated as;

Weight of Ash

x 100
Weight of Sample

%Ash content =

2.8. Determination of Fat Content

10g of the sample was weighed into a thimble and extracted with n—Hexane using the soxhlet
apparatus. After extraction the weight of the Hexane free extract is taken as the weight of the fat. The
fat content is calculated as;

Weight of Lipid

s 1
Weight of Sample 00

%Fat content =
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2.9.Determination of Crude Protein Content

The crude protein content was estimated using the macro Kjeldhal method (AOAC, 2005). 2g of the
sample was introduced into the digestion flask, followed by the addition of 6g of Kjeldahl catalyst and
25ml of tetraoxosulphate (V1) acid. The mixture was put into a digestion block and heated in a fumes
cupboard until it turns green. On cooling the mixture was filtered into a 100mL volumetric flask and
made to mark with distilled water.

15mL of the mixture was poured into the distillation apparatus along with 25mL of 40% NaOH
solution. The content in the flask was heated to boil; the ammonia distillate was condensed and
collected in a 10cm?® Boric acid, using a Universal indicator. The digest in the indicator was titrated
The nitrogen content was calculated using;

YNt _0.014 x Titre x Volume of Digest x Normality of Acid. « 100
orogen = Weight of Sample (g) X Volume of Aliquot.
The crude protein was calculated using;

% Crude Protein = %Nitrogen X 6.25

2.10. Determination of Carbohydrate
The carbohydrate content was deducted using the formula below:

Carbohydrate = 100 — (%Moisture — %Protein — %Lipid — %Ash)
2.11. Determination of Ph Value

The pH was determined using a Jenway 3105 pH meter. The pH was determined at room temperature
(270°C) using a pH meter. The pH was calibrated with buffer standards of pH4 and pH 10. 50ml of
the nono was placed in a beaker, the probe of the pH meter was inserted and pH value was recorded.
The probe was rinsed thoroughly with distilled water before used on sample.

2.12. Determination of Acidity

The titratable acidity was measured by titrating 15ml of the Nono with 0.1M sodium hydroxide until
the substance reached a pH value 8.2, corresponding to the end point of the phenolphthalein. The acid
percentage of the substance was calibrated using the formula.

Titre value xM X 90 x 1000
Volume of sample x 1000

Where M = Molar Concentration of NaOH
2.13. Microbiological Analysis

Titratable acidity =

The microbial analysis of the sample was carried out by the method of (Ogbulie, et al, 1998) as
described by Ehrim and Onyeneke (2013). Each sample was serially diluted in sterile distilled water
to obtain the inoculums. An aliquot each dilution was cultured on Nutrient Agar (NA) for bacteria.

2.14. Media Preparation for Total Plate Count

5g of plate count agar was added to 250mL of distilled water in a conical flask. It was heated to
boiling and was then sterilized in an autoclave at 121°C for 15 minutes.

2.15. Sample Preparation for Serial Dilution

20 test tubes were prepared, sterilized and were labeled approximately (10"=10") according to the
number of samples, and two were labeled as control for each sample. 9.0mL each of distilled water
was dispensed into the test tubes and were sterilized and then allowed to cool. 1 ml of the sample was
pipette into the first tube and was labeled 10" and 1mL was transferred into the second test tube, from
the second to the third until a dilution of 10 was obtained.

3. RESULT AND DISCUSSION

The result obtained from the proximate analysis of locally prepared samples (nono) in Bauchi
metropolis are presented in Table below.
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Table4.1. Proximate composition of different sample of Fulani yoghurt (Fulani) expressed as percentage dry
weight

Nono Sample ATBU 1A ATBU 1B SABON KAURA WUNTI GIDAN MAI
Moisture 77.5+0.07 80.9+0.1 78.3+0.1 745+0.1 81.8+0.1
Ash 0.79+£0.22 2.25+0.05 0.69 + 0.04 0.70 £ 0.05 1.82 +0.05
Non — fat solid 7.5 4.2 13.5 6.0 1.0
Lipid 15.0 £ 0.05 5+ 0.05 8.0 £ 0.00 15.5 + 0.00 11+0.1
Carbohydrate 6.19 11.31 12.49 8.76 5.81
Total solid 22.5 19.10 21.5 23.6 18.2
Protein 3.25 3.37 3.25 3.37 3.56
Table4.2. Concentration of minerals content is mg/g
Nono Sample Atbu 1a Atbu 1b Wunti Gida Mai Sabo
Calcium (mg/g) 0.083 0.085 0.094 0.093 0.080
Magnesium (mg/g) 1.64 1.66 1.64 1.62 1.62

Table4.3. Concentration of Mineral content in mg/100g

Nono Sample Atbu 1A Atbu 1B Wunti | Gidan Mai Sabo Kaura
Calcium mg/100g 4.3 4.7 4.6 4.0 4.25
Magnesium mg/100g 81.8 81.3 82.0 80.8 83.3
Table4.4. Chemical analysis of the difference local yoghurt samples

Samples Parameter

Titratable Acidity pH
ATBU 1A 0.56 4.8
ATBU 1B 0.54 4.6
Wunti 0.54 4.6
Gidan Mai 0.55 4.6
Sabo Kaura 0.55 4.7

Table4.5. Microbial analysis of the different yoghurt samples

Sample source Mean plate count (cfu/ml)
SabonKaura 7.1 x10°
Wunti 3.0x10°
ATBU 1A 8.1x 10°
ATBU 1B 5.0 x 10°
Gidanmai 6.8 x 10°

3.1. Moisture Content

From table I, there was significant differences in moisture content of samples of (Nono) obtained
from different location. From the result, the moisture content of the sample ranged from 74.5% in
Wunti to 81.8% in Gidan Mai. This value corresponded with the report by Ahmad, (1994) who stated
that the maximum moisture content of yoghurt should be 84% as much water in yoghurt makes it less
viscous thereby affecting texture and mouth feel. The very wide range of the moisture content of
Gidan Mai from the other can be explained in terms of itsdilution in the course its preparation

3.2. Ash Content

From Table 1, the Ash Content of “Nono” local yoghurt obtained from Wuntiwas lowest at 0.70% and
the highest at 2.25% for ATBU 1B. This value obtained from ATBU 1B was significantly higher than
those of samples obtained from all the other places. The ash value is an index of minerals content,
which is needed for bone development teeth formation and body functions (Tracho and Ministry,
1998). This therefore indicated that Gidan Mai sample with (1.82) and Atbu 1B (2.25) ash content
indicated that their locally prepared yoghurt “Nono” are the better source of minerals among the
samples.

3.3. The Fat Content

From Table I, the Fat content of the sample ranged from 5.80% for Wunti and to a higher value of
15.5% for ATBU 1A. There was a significant difference in the fat content of all the samples
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indicating the difference in their management of the animals in there feeding and . Fat play an
important role in improving the consistency of yoghurt and also provide twice as much energy as
same quantity of carbohydrates and protein (Ehirim and Onyeneke, 2013).

3.4. The Protein Content

From Table I, the protein content of the different samples for analyzed all fall within range of 3.5%
protein content of yoghurt reported by Early (1998).

3.5. The Total Solids Content

From Table I, the total solids content was lowest at 18.2 for Gidanmai, and highest at 23.5 for Wunti
as compared to the yoghurt findings of Hofiet al., 1994 who stated that yoghurt should have a total
solid of between 15% and 16% and Muhammedet al., (2005) who reported a higher total solid of
17.11%. However, Weaver (1993) reported that low percentage of total solids in yoghurt can lead to
malfunction of the starter culture.

3.6. The Total Solid Non — Fat

From Table 1, the total Solid non-fat of the different yoghurt samples ranged from 1.0% for Gidan
Mai “Nono” to 13.5% for Sabo KauraNono. The result also shows a significantly difference in all the
five samples.

3.7.The Carbohydrate Content

From Table I, the carbohydrate content of “Nono” ranged from 5.81 % for Gidan Mai to 12.49% for
Sabo Kaura. Samples of “Nono” from Sabo Kaura region, which had the lowest protein content was
found to contain the highest value in carbohydrate. The values obtained from ATBU 1B is 11.31 and
12.49 for Sabo Kaura. The low carbohydrates value is attributed to the process of fermentation which
converts carbohydrates basically lactose to lactic acid. This makes yoghurt an ideal good for lactose
intolerance individuals (Ehirim and Ndimantang 2004).

3.8. Concentration of Minerals Content is mg/g

From Table II, Calcium content was observed to be in the range of 0.080 — 0.094 (mg/g). Lowest

value (0.080 mg/g) was obtained from Sabo Kaura and highest value (0.094mg/g) obtained from
Wunti.

Magnesium (Mg): Magnesium content were between the range (1.62 — 1.66 (mg/g)) with ATBU 1B
having the highest content (1.66 mg/g) and those at Sabo Kaura with the least (1.62mg/g). There was
no significant different on all the five samples.

3.9. Concentration of Mineral Content in mg/100g

From table 111, it is observed that the samples are very rich in magnesium compared to calcium when
compared with the mineral content in 100g sample with the Recommended Dietary Allowance (RDA)
in terms of their nutrient density as the samples contribution to the RDA was undertaken.

3.10. Titratable Acidity

From Table V, the total titratable acidity of the samples ranged from 0.54 for ATBU 1B and Wunti
Local yoghurt to 0.56 for ATBU 1A. All the samples analyzed show similar titratable acidity values.

3.11. pH

The result of the pH of the different local yoghurt samples indicates that, there is no significant
difference in the acidic level of ATBU 1B, Wunti and Gidan Mai local yoghurt. However ATBU 1A
local yoghurt has the least acidic value.

3.12. Result of Microbial Analysis of the Different Yoghurt Samples

From Table VI, the result of the microbial analysis is presented in table 6 from the result, the total
bacterial count of the local yoghurt sample ranged from 3.0 x 105 for Wuntito 8.1 x 105 cfu/g for
ATBU A. The original bacteria yoghurt are beneficial to human health.

4, CONCLUSION

This study showed that the five types of local made yoghurt “nono” that were analysed do not contain
bacteria that would have posed a health risk to consumers. The local yoghurt is rich in ash content, an
indication of presence of minerals and other nutrients in adequate quantities, yoghurt is an excellent
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source of vitamins, calcium, phosphorus, potassium and proteins so should be consumed by both
children and adults. The significant different values obtained for the means of microbial groups in this
study could be due to lack of standardized method of nono preparations or the health status of the
milk producing animals or other environmental variables.
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