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Mango (Mangifera indica) is an alternative herbal medicine that has been used for decades. Different
parts of mango tree have been applied in enthno medicinal but rarely used in food products. This study
mainly focus on antioxidant and antimicrobial properties of yogurt incorporated with mango leaf extract
(MLE) and their effect on the microbial count and viability of lactic acid bacteria. The antioxidant
properties of MLE and yogurt incorporated with the extract was carried out by analyzing the total
phenolic content (TPC) and 1,1- diphenyl-2-picrylhdrazyl (DPPH). The acidity content of yogurt was
determined using pH and titratable acidity (TA). The antimicrobial test of MLE was determined using
minimum inhibition concentration (MIC) and microbial count was calculated using total plate count.
Result showed that 30% of the mango leaves extract has the highest value in DPPH and TPC compared
to 20% and 25% extract. The inhibitory properties against selective pathogens were also exhibited. The
incorporation of MLE into yogurt retained the antioxidant properties in the product (p < 0.05). The growth
of bacteria, yeast and mold were not affected by the incorporation of MLE. There was also no reduction
of lactic acid bacteria in all treatments indicating the lactic acid bacteria were viable until the end of
storage. The treated yogurt also showed higher acidity (p < 0.05) during storage time. In conclusion, the
incorporation of mango leaf extract into yogurt significantly increased the antioxidant properties and tend
to increase the stability of lactic acid bacteria to the recommended concentration (6 logio CFU/Q) in the
product.
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INTRODUCTION

Mango leaves are high in antioxidant
properties which mangiferin is the main phenolic
compound (Fernandez et al. 2013). Mangiferin is
a polyphenolic antioxidant which reported with
excellent antioxidant power, reduce lipid
peroxidation, immunomodulation, cardiotonic,
hypotensive, wound healing, antidegenerative
and antidiabetic activities (Shah et al. 2010).

Leaves, barks, and fruit peel of mango are rich
in mangiferin than the edible of mango pulp (Luo
et al. 2012). Mango leaves were reported to
have a potent antimicrobial agent that contain
glucoside and possess antiviral activity against
herpes simplex type 2 viruses, hypoglycemic,
anti-hyperlipidemic and antiatherogenic activities
(Hannan et al. 2013). Mango leaves were also
reported with antimicrobial activities against
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Streptococcus pneumoniae, Enterobacter
aerogenes, Klebsiella pneumonia, Candida
albicans and  other Enterobacteriaceae
(Olasehinde et al. 2018; Gied et al. 2012).

Incorporation of antimicrobial and
antioxidant properties from the natural source
such as mango leaf extract can assist to
increase the quality and shelf life of food
products but may also inhibit the beneficial
microbes in fermented products such as yogurt.
Therefore, studies need to be done to study the
mechanism of addition plant extract towards the
viability of beneficial microbes such as lactic
acid bacteria. There were some studies reported
on the effect of variety of plant extract on the
quality of fermented products. Shafiee et al.
(2010) reported on the antioxidant from the plant
extract tends to increase the shelf life of starter
culture in yogurt due to the declining of
beneficial microbe in yogurt during storage
which is caused by buffering capacity. Shori
(2013) found the incorporation of soybean into
yogurts improve the viability of lactic acid
bacteria and antioxidant activity. Yogurts
supplemented with mixture of plant extracts
such as olive, garlic, onion and citrus also
showed greater buffering ability and maintained
greater lactic acid bacteria counts (Michael et al.
2015). These studies indicated that the addition
of plant extract not only can increase the
antioxidant properties of food, but also influence
the growth and activity of lactic acid bacteria and
subsequently increase the functional properties
of fermented food product.

MATERIALS AND METHODS

Samples preparation of mango leaf

Matured mango leaves were washed and cut
into small pieces. Then, samples were dried at
45°C and ground into powder. A total of 100 g of
mango leaf powder was boiled with 1500 mL
distilled water for 2 hours. Samples were then
filtered using filter paper (Whatman No. 4).
Then, the filtrate was concentrated at 60°C. After
that, the extracts were stored at 18°C for further
analysis (Seo et al. 2014). Plant aqueous
extracts from different concentrations (20%,
25%, 30%) that contains the highest antioxidant
properties was selected to be added into the
yogurt.

Preparation of yogurt with mango leaf extract
Fresh milk was heated to a temperature of 85°C
double using boiler method and stirred

homogeneously. Sample was cooled with cold
water bath until the temperature dropped to
43°C. Then, 3% (w/v) starter culture of
commercial plain yogurt and 5% (w/v) of mango
leaf extract with selected concentration were
added into the milk and stirred homogeneously.
Yogurt without the addition of mango leaf extract
was used as control. The mixtures were
incubated in the incubator at 37°C before the
yogurts were cooled at 4°C prior to further
analysis of antioxidant, chemical and
antimicrobial. These analyses were done on the
samples at 4 day intervals for 16 days of storage
(Shima et al. 2012).

Isolation of lactic acid bacteria (LAB)

A total of 10 g of commercial yogurt were
homogenised in 90 mL of Buffered Peptone
Water (Oxoid, UK). Then, serial dilution was
performed. After that, 0.1 mL of 102 to 10°
yogurt dilutions were transferred to MRS agar
(Oxoid, UK) supplemented with 0.8% CaCOs
and M17 Agar (Oxoid, UK) and incubated under
anaerobic conditions at 30°C for 48 hours. Then,
the colonies were enumerated and CFU/g of
LAB count were determined. LAB were validated
based on their microscopic and biochemical
features by performing Gram staining, catalase
test and API 50 CHL Kit (Salleh et al. 2021; Qian
et al. 2018).

Gram staining test

Gram staining was done as described by Harvey
et al. (2007) and examined under a light
microscope (Leica DME, Matrix Optics (M) Sdn.
Bhd.) using 1000X magnification (oil immersion).

Catalase test

The growth the colonies must be from 18-24
hours culture and cultures used should be
exposed to air prior to testing (Perilla, 2003).
Hydrogen peroxide (3-4 drops) were added on
the bacteria to observe whether the bubble
formation were present or not. Immediate bubble
formation represents a positive reaction to the
catalase test. Since lactic acid bacteria are
catalase-negative organisms, thus the result
must not have any vigorous bubbling (Sherman,
2011).

Identification of lactic acid bacteria (LAB)
using API 50 CHL Kit

The colonies of LAB on MRS and M17 agar
were inoculated into 2 mL of sterile saline water
containing 0.85% (w/v) NaCl and compared with

Bioscience Research, 2021 volume 18(SI-2): 153-165 154



Sarfuddin et al.

Benefecial properties of yogurt with mango leaf

3 McFarland for standard turbidity. The colonies
of unknown were identified with APl 50 CHL Kit
(bioMerieux, France). The colour changes for
50-wells carbohydrate fermentation strips of the
unknown isolates were determined after
incubation at 35°C for 48 hours. Then, API
profiles were analysed using API profile index
number. The unknown LAB were identified with
the percentage of probability of species
identification using APIWEB ™ (Salleh et al.
2021).

Free Radical Scavenging Activity (DPPH)

The method used for DPPH assay is described
by Sharma and Bhat (2009). Distilled water was
used as blank which was similar solvent for
extracted sample. Control was a mixture of
DPPH solution with distilled water. Next, 0.1 mM
of DPPH (1,1-diphenyl-2-picryl-hydrazyl) was
prepared in mixture of ethanol. A total of 0.6 mL
of extract was mixed with 4.5 mL of DPPH
solution and kept in the dark for 20 minutes.
Absorbance of the mixture was analysed using
spectrophotometer at 517 nm. The percentage
of inhibition (% of inhibition) was determined
using the formula:

Percentage of inhibition(%)
_ Absorbance of control (Ay) — Absorbance of sample (A.)

Absorbance of control (A,)

Total Phenolic Content (TPC)

Total phenolic compounds (TPC) was
calculated as gallic acid (GA) equivalents (ug
mL-1) (Ismail, et al. 2004). A total of 0.2 mL was
mixed with 6ml of distilled water and 0.5 mL of
Folin-Ciocalteu’s for 5 minutes. Then, 1.5 mL of
20% sodium carbonate was added and diluted
with distilled water to a final volume of 10 mL.
The mixtures were vortexed and left in the dark
room for 2 hours. The absorbance was
determined by using spectrophotometer at 760
nm. Gallic acid was used as standard for this
TPC test.

Minimum Inhibition Concentration (MIC)

Minimum inhibitory concentrations (MICs)
were done to measure the inhibition of the
extract at the lowest concentration against LAB
and Staphylococcus aureus was determined
after overnight incubation (Karaman et al. 2003).
The inhibition was calculated based on this
calculation:

Percentage inhibition:

optical density in control — optical density in test set

optical density in control
X 100%

Aerobic Plate Count

A total of 10 mL of yogurt incorporated with 0.05
g of mango leaf extract was used. Then, this
sample was added into 90 mL of 0.1% of
peptone water and mixed well for serial dilution.
Next, 0.1 mL of the sample from each dilution
was plated on plate count agar (PCA) by spread
plate method. The plates were incubated at
37+1°C for 24+2 hours (Lani et al. 2017). After
incubation, the number of colonies on the plates
were enumerated based on the following
formula:

Colony forming unit (CFU/g)
Number of colony

~ Dilution factor X Volume of culture plate

Mold and Yeast Count

A total of 10 mL of yogurt incorporated with 0.05
g of mango leaf extract was added into 90 mL of
0.1% of peptone water for serial dilution. Next,
0.1 mL of each dilution was plating on acidified
potato dextrose agar (PDA) with 10% tartaric
acid by spread plate method. The plates were
incubated at 25+2°C for 5 days and the colonies
were enumerated to determine CFU/g (Lani et
al. 2019).

pH value

The pH value of sample was determined
using a pH meter (InoLab, WTW Series, Model
720). This instrument was calibrated using buffer
solution (WTW, Model STP 7) with pH 4, 7 and
10 before usage. The electrode was rinsed with
distilled water and wiped with tissue after each
reading.

Titratable Acidity (TA)

A total of 20 mL of yogurt and 1 ml of 2%
w/v solution of phenolphthalein was titrated with
0.1 M sodium hydroxide solution until it changed
to pink colour. The pink colour was formed an
indication that the sample had achieved its
titratable acidity level (Tomovska et al. 2016).

Statistical Analysis

Statistical analysis was carried out using
Microsoft Excel and Minitab software at
confidence level at a < 0.05. Significant
difference at (p<0.05) was done with one-way
ANOVA and comparison of the differences
between each pair of mean was carried out via
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Tukey HSD.
RESULTS

Identification of lactic acid bacteria (LAB)

The colony of bacteria was observed for
their microscopic, morphological and
biochemical characteristics through catalase test
and Gram stain (Table 1). For catalase test,
there was no bubbling when a few drops of
hydrogen peroxide were added which indicates
that it was a negative catalase result. This result
was supported by Ismail et al. (2018), who
stated that LAB cannot change hydrogen
peroxide into water and oxygen as it does not
produce catalase enzymes and does not require
oxygen to grow because it is an anaerobic
bacteria. Based on the morphological study
using Gram stain, all isolates are Gram-positive
rod and cocci, which indicate the isolated
bacteria were LAB. Using APl 50 CHL Kkit, the
unknown bacteria in the yogurt were identified
as Lactobacillus delbrueckii ssp. delbrueckii
(74.8% probability) and Streptococcus salivarius
ssp. thermophiles (94.2% probability). The
percentage shown was the probability of species
identification based on the database of APIWEB
™. The similar species was also found by
Lestari et al. (2018) and Linares et al. (2016) in
their yogurt fermentation.

Antioxidant properties of mango leaves
extract (MLE)

Free radical scavenging activity (DPPH) and
total phenolic content

In general, there was a significant effect (p <
0.05) of mango leaf extract on different
concentrations of inhibition to prevent oxidation
(Figure 1). This shows that the concentration of
30% extract had the highest percentage
inhibition indicating that plants generally may
have phenolic and flavonoid content which that
exhibit the free radical scavenging activity
(Kingne et al. 2018). Trend of the result showed
the increasing of scavenging activity with the
higher concentration was in agreement with
Bagchi and Puri (1998) who reported that the
higher the plant concentration will produce
greater hydrogen —donating ability, thus exhibit
the higher antioxidant activity. The findings are
parallel with the study by Kingne et al. (2018)
and Lin et al. (2008) who found that the matured
mango leaves in hot aqueous extract were

higher in radical scavenging activity than young
leaves in hot aqueous extract. Mango leaf
extract has high DPPH value due to phenolic
compounds and the water is more polar to
enhance its ability to extract polar compounds
(Seo et al. 2014). The use of water as a solvent
will not only reduce the cost of the process but
also make the process eco-friendly (Kulkarni
and Rathod 2016).

Similar with DPPH value, the trend of the
total phenolic content also showed the
significant increasing of the phenolic content
(p<0.05) with the increasing concentrations of
the extracts (20%, 25% and 30%) (Figure 2).
This result indicated that phenolic was the
potential contributor to the high antioxidant
activity in mango leaf extract (Kingne et al.
2018).

Minimum Inhibition Concentration (MIC)

There were inhibitory properties showed by
mango leaves extract (MLE) but without
significance different (p>0.05) among all
concentrations. This indicates while killing the
pathogen which was S. aureus, MLE also
slightly affected the viability of the LAB. There
was no significant difference (p>0.05) between
the different plant extract concentrations against
S. aureus. However, there is a tendency that the
higher the concentration of the plant extract
showed higher percentage inhibition. Study by
Kamlumbi (2018) also found that MLE have the
potential to effectively treat any S. aureus -
related infections. The inhibitory properties of
MLE potentially contributed by phytoconstituents
such as flavonoids, tannins, coumarins,
alkaloids, terpenoids and phenolics which
normally inhibit growth of Gram-positive bacteria
(Kamlumbi (2018).

Storage Stability Study on Yogurt

Storage stability study was carried out on
yogurt controls (without mango leaves extract)
and yogurt with 30% of mango leaves extract
(MLE) for 16 days at 4°C. The yogurt samples
were taken over 4 days interval and analysed
with DPPH assay, total phenolic content, pH
determination, titratable acidity and
microbiological analysis.
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Table 1: Identification of lactic acid bacteria

API® 50 CHL
Strains Catalase test | Gram staining
Identified organism Probability
MRS agar Negative Gramr-cp))gsmve Lactobacillus delbrueckii ssp. delbrueckii 74.8% Probability
M17 agar Negative Grarz;)%c();ic,ltlve Streptococcus salivarius ssp. thermophilus | 94.2% Probability
82 " a
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Figure 1: The DPPH value of different concentration of mango leave extract. Different letter
indicate significant different (p<0.05) between all sample concentration.

Figure 2: The total phenolic content of different concentration of mango leave extract. Different
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letter indicate significant different (p<0.05) between all sample concentration
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Table 2: Minimum Inhibition Concentration of the mango leaves extract against L. delbrueckii, S.

thermophiles and S. aureus

MICROORGANISMS (%)
SAMPLE Lactobacillus Streptococcus Staphylococcus
delbrueckii thermophilus aureus
20% extract 6.84+0.044a 5.15+0.05%2 17.67 £ 7.62%a
25% extract 3.57+0.0342 4.56+0.0672 22,23 £ 12,744
30% extract 2.64+0.0672 3.774£0.0172 34.52 + 1.344a

*Different capital letter represents significant difference between rows. Different small letter represents

significant difference between columns

Free Radical Scavenging Activity (DPPH) in
yogurt

Mango leaf extract (MLE) significantly affected
(p<0.05) the antioxidant activity in yogurt during
storage (Figure 3). The antioxidant activity in
yogurt without MLE was not stable during storage
(p<0.05). In the contrary, yogurt with MLE
constitute a feasible matrix for extraction as the
MLE bioactive compounds activity in the yogurt
was not affected throughout 16 days of chilled
storage. The present findings indicate that both
yogurt samples made from cow's milk have
antioxidant potentials that was influenced by
casein haplotype due to specific amino acid
sequence of the milk protein variants (de
Carvalho et al. 2019). The detection of
antioxidant activity in both samples (with and
without MLE) was due to the bacterial
fermentation which release several bioactive
peptides, organic acid derivatives, phosphate,
carotenoids and specific characteristic strain of
LAB, which also contribute to the antioxidant
activity (Perna et al. 2014; Alenisan et al. 2017;
Khan et al. 2019). The higher antioxidant activity
in yogurt with MLE was due to the presence of
the phenolic contents in the MLE extracts as
shown in Figure 2. Study by Ramirez et al.
(2016) which also investigated on the antioxidant
activity in mango leaf tea found the stable activity
of antioxidant in the sample for up to 48 hours at
4°C. Zhao and Shah (2014) also found a stable
antioxidant content in fermented soy milk with tea
leaf (green and black) after 8 weeks of storage at
4°C.

Total phenolic content (TPC) in yogurt

As presented in Figure 4, it was clearly shown
that there was no significant difference (p>0.05)
between yogurt with and without mango leaf

extract (MLE). However, throughout the storage,
the total phenolic content (TPC) in yogurt with
MLE remained until 8 days of storage time
compared to the control sample and again the
stable TPC during storage potentially due to the
proteolysis of milk proteins which release amino
acids with phenolic side chains (Raikos et al.
2019). In the current study, yogurt without
supplementation or addition of MLE also tended
to have antioxidant capacity which may due to
the bioactive peptides through the proteolysis. In
addition, the antioxidant content is also
influenced by the heat treatment performed milk
during the preparation of yogurt in which the
production of organic acids was produced during
the fermentation and post-acidification of yogurt
due to aggregation of peptide processes that
occur during enzymatic hydrolysis of whey
protein and casein (Perna et al. 2014). However,
the differences in total phenolic content values
were observed for both yogurts in the presence
and absence of MLE due to the degradation of
the milk proteins from yogurt bacteria releasing
phenolic acids and flavonoids that attached to
milk protein. The trend shows that the longer the
storage time, the lower the amount of phenolic
content. This results is similar to a previous
study by Cho et al. (2017) showed that the total
value of phenolic content of plain yogurt and
yogurt supplemented or added with green olives
decreased over longer storage periods due to the
phenolic disintegration of polymers with the
presence of lactic acid bacteria in the yogurt
during storage.

Aerobic Plate Count

There was no significant difference (p>0.05) was
observed in yogurt with the presence or absence
of MLE extract (Figure 5). This suggests that the
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presence of MLE in yogurt does not significantly
influence the growth rate of microorganisms
present in the samples. The presence of LAB
which have capabilities to produce metabolites
such as organic acids, hydrogen peroxide,
bacteriocins-like substance and diacetyl should
reduce the growth of the spoilage organisms
(Willer et al. 2011). However, in this study the

M Yogurt Control

60.0

50.0 H BB Aa

trend showed for both yogurts with or without
extract was an increase in the growth
concentration of the spoilage bacteria when
storage time was longer which can result in post-
pasteurisation contamination which could have
adverse effect in consumer’s health (Moh et al.
2017).

W Yogurt + 30% ML

Free radical scavenging activity (%)

H Aa
HB
40.0 |
30.0
20.0
10.0
0.0
1

B Aa
| B Aa
B Aa
® B3 |
W Ba
[}
4 12 16

Time (®ays)

Figure 3: The Effects of incorporation of mango leaves extract and storage time on the free radical
scavenging activity of the yogurt within 16 days storage. Result are presented as means = SD.
*Different letters (A-B) indicate significant difference (p<0.05) between samples. *Different letters
(a-b) indicate significant different (p<0.05) between storage day

W Yogurt Control  ®Yogurt + 30% MLE
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Figure 4: The Effects of incorporation of mango leaves extract and storage time on total phenolic
content of the yogurt within 16 days storage. Result are presented as means = SD. *Different
letters (A-B) indicate significant difference (p<0.05) between samples. *Different letters (a-b)
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indicate significant different (p<0.05) between storage day
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Figure 5. Effect of incorporation of mango leaves extract and storage time on the Aerobic Plate
Count of yogurt within 16 days storage. Result are presented as means * SD. *Letter (A) indicate
no significant difference (p>0.05) between samples. *Different letters (a-c) indicate significant

different (p<0.05) between storage day

Mold and Yeast Count

There was no significant difference (p>0.05)
between yogurt incorporated with MLE and
yogurt control (Figure 6). However, the trend of
both yogurt samples showed that from day 8
onwards, the concentration of mould and yeast
count decreased significantly (p<0.05) with
storage time. The result also showed that the
yeast and mould growth was stable from day 1 to
day 8 which may be due to the optimal cell
adhesion so that yeast and mould populations
began to decline. This was potentially caused by
the depleted nutrients and residues began to
accumulate in both yogurt samples. However, the
trend suggests that yogurt with the addition of
MLE has a lower concentration of microbial count
than yogurt control because mango leaves could
potentially to be used as an antifungal agents
and antimicrobial activities due to the presence of
the phytochemical compounds (Disegha and
Akani, 2019).

Viability of lactic acid bacteria (LAB)

LAB count on day 1 was 6.08-7.09 logic CFU/g
indicating that that there was growth of LAB in
both of the yogurt throughout the storage time
(Figure 7). There was a significant difference

(p<0.05) for both yogurt samples during 16 days
storage although no significant effects (p>0.05)
was observed between yogurt samples with
presence or absence of the extract in maintaining
LAB. The significant increment of LAB at day 4
for treated yogurt indicating that phenolic
compounds content in mango leaves played an
important role and may enhance the growth of
the starter cultures. Besides, polyphenols that
present in mango leaves cause LAB to adapt and
replicate. According to Sung et al. (2015)
reported that the growth of LAB also can be
influenced by  vitamins, minerals  and
carbohydrates content. This means that LAB has
the ability to survive under certain circumstances.
However, the viability of LAB degraded during
storage. This is not surprising since Najarian
(2010) has reported that degradation of cell
viability was associated with a decrease in pH
during storage due to the accumulation of organic
acids as the result of growth during fermentation.
The decline in the LAB count or volume during
storage may be due to extrinsic and intrinsic
factors such as pH, acidity and temperature
which related to LAB adaptation (Othaman et al.
2012).
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Figure 6: Effect of incorporation of mango leaves extract and storage time on mould and yeast of
yogurt within 16 days storage. Result are presented as means + SD. *Letter (A) indicate no
significant difference (p>0.05) between samples. *Different letters (a-c) indicate significant
different (p<0.05) between storage day
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Figure 7: Effect of incorporation of mango leaves extract and storage time on the viability of LAB
of yogurt within 16 days storage. Result are presented as means + SD. *Letter (A) indicate no
significant difference (p>0.05) between samples. *Different letters (a-c) indicate significant
different (p<0.05) between storage day
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pH

Incorporation of MLE into yogurt gave no effect
on the pH value of the product. There was a
declining value for both treatments (p<0.05)
during 16 days of storage. The declined value of
pH in yogurt with MLE at the end of storage
indicating the higher fermentation occurred. This
means that the viability of LAB was affected by
MLE when the pH value is low due to the high
production of lactic acid by LAB (Shima et al.
2012).

Titratable acidity

Figure 9 shows the rate of acid formation was
significant  (p<0.05) between all samples
indicating the effect of MLE on the total acidity in
yogurt. The acidity of the yogurt also increased
with the storage time. The increment of acidity
during storage was potentially due to the
transformation of lactose into lactic acid by LAB
n.

which leads to an increase in acidity (Mamoona
et al. 2013). This result is compatible with those
reported by Nguyen et al. (2016) who reported
that during storage, the quantity of acidity
increased due to the amount of the lactic acid
found in the yogurt and was almost linear
compared to the pH change. However, based on
the LAB count in Figure 7, the trends for the
viability of LAB showed the highest amount of
LAB on day 4 then decreased on day 8 and then
started to rise again until end of storage while the
mean value for titratable acidity was slightly
increased constantly for the whole storage. The
accumulation of acid may not only contributed by
LAB but also acetic acid, citric acid, butyric acid,
acetaldehyde and formic acid as the metabolic
by-products of the fermentation (Shori, 2013).
Thus, the higher acidity in yogurt with MLE
indicated the result of higher organic acid as the
by-product of better fermentatio
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Figure 8: Effect of incorporation of mango leaves extract and storage time on the pH value of
yogurt within 16 days storage. Result are presented as means + SD. *Letter (A) indicate no
significant difference (p>0.05) between samples. *Different letters (a-c) indicate significant

different (p<0.05) between storage day
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Figure 9: Effect of incorporation of mango leaves extract and storage time on the titratable acidity
of yogurt within 16 days storage. Result are presented as means = SD. *Letter (A) indicate no
significant difference (p>0.05) between samples. *Different letters (a-c) indicate significant

different (p<0.05) between storage day

CONCLUSION

This study showed that the incorporation of
antimicrobial and antioxidant properties from the
natural source such as mango leaf extract (MLE)
enhanced the yogurt quality. The addition of 30%
of MLE not only increased the antioxidant
properties of yogurt but also reduce its
degradation during storage. The viability count of
lactic acid bacteria was also not affected with the
addition of MLE and maintained at the
recommended concentration (6 logiwo CFU/Q)
during storage and showed reduction trend for
mold and yeast count. It is suggested for future
reference, a research should be done on the
proximate and organoleptic properties of yogurt
supplemented with MLE in order to improve the
nutritional quality of commercial yogurt.
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