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The process of preliminary isolation and selection of lactic acid bacteria
from Vietnamese traditional fermented vegetables is done based on (i)
isolation and (ii) qualitative and quantitative analysis of lactic acid as the
basis for the inspection and selection of lactic acid bacteria with strong
antibacterial characteristics. The selected lactic acid bacteria were applied for yogurt fermentation with different bacterial densities (104-108
CFU/mL). The changes in pH value during fermentation time and sensory
quality of product were evaluated. The research results showed that 48
strains were isolated from Vietnamese traditional fermented vegetables.
Among them, 35 isolates (33 rod-shaped and 2 spherical-shaped) met the
criteria of lactic acid bacteria. There were 15 isolates that were able to
produce the highest amount of lactic acid, in which the rod-shaped bacteria showed better lactic acid producing capacity compared to the spherical-shaped ones. Four strains (S1.2, S5.5, S5.7, XK1.4) of these 15 strains
that were tested for antimicrobial activity based on the agar spot test and
agar well diffusion test, could produce bacteriocin against Bacillus subtilis. Based on the result of DNA sequencing, strains XK1.4 and S1.2 with
strong antibacterial activity belonged to Lactobacillus plantarum (similarities 97% and 99%). The yogurt that was prepared by inoculating
108CFU/mL of starter cultures (strains XK1.4 and S1.2) had the pH value
of 4.5 after incubating for 7 hours, and achieved the good sensory quality.
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acid fermentation represents the easiest and the
most suitable way for increasing the daily consumption of fresh-like vegetables and fruits (Di
Cagno et al., 2015). Lactic acid fermented vegetables present in many traditional products in many
countries around the world (Di Cagno et al., 2015),
including Vietnam. The lactic acid bacteria convert
sugar into lactic acid and create a special aroma/taste for pickled vegetable products (Kader,
2002). Lactic acid fermentation allows the preservation of fresh vegetables and improves the digest-

1 INTRODUCTION
Lactic acid bacteria (LAB), non–pathogen microorganisms have been commonly used for fermentation, food production and preservation. They are
also considered as generally recognised as safe
(GRAS) by United State Food and Drug Administration (FDA) (Carminati et al., 2015). There is a
group of related bacteria that produces lactic acid
as a major metabolic product from carbohydrate
metabolism (Holzapfel and Wood, 2012). Lactic
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ferment reagent and quantitative measurement by
Therner acidity method. Selection of lactic acid
bacteria was based on the highest of lactic acid
production and the antimicrobial activity employed
by agar spot test and well diffusion agar methods.
DNA sequencing identification method was used to
identify the selected bacteria strains based on 16Sr
RNA sequences and using primers 27F, then finding their sequences in the NCBI data bank using
BLAST N software.

ibility and nutritional value of the food (Caplice
and Fitzgerald, 1999; Parvez et al., 2006). In addition, lactic acid bacteria have been reported to exhibit inhibitory activity towards spoiled microorganisms and support for digestion (Yusuf and Hamid, 2013). Applying of isolated LAB from fermented food for other purposes such as exopolysaccharides production (Adebayo-tayo and
Onilude, 2008) or bacteriocin production (Mohammed and Ijah, 2013) were reported. Lactic acid
fermented foods are essential in the diet for people
in general and Vietnamese in particular. Therefore,
this study which was aimed to isolate and identify
of LAB from fermented pickled vegetables to apply for dairy fermentation (making yogurt), a very
popular product in Vietnam, will contribute to the
self-control of starter culture and quality assurance
of the products.

After testing the antibacterial activity, lactic acid
bacteria were selected and applied for yogurt fermentation. The selected lactic acid bacteria were
proliferated in liquid MRS medium for 24 hours.
Then, these strains were proliferated in milk (about
12 hours) and then used for milk fermentation.
Effect of bacterial densities (104, 106, 107, 108
CFU/mL of milk) on pH value of yogurt was investigated during fermentation time. The sensory
values of these final products were also evaluated
by using quantitative descriptive analysis for the
texture (homogeneity, smoothness, thickness), taste
(sweetness, sourness) and odor parameters
(creamy, acidic). The quantitative descriptive analysis was performed by a 20-member panel using a
5-score scale for description of the intensity/adequacy of selected parameters (1: untypically;
5: very typically expressed) (Karagül-Yüceer and
Drake, 2013).

2 MATERIALS AND METHODS
2.1 Sample preparation and isolation
Twelve pickled vegetables samples such as pickled
cabbage, bath tubs, cucumber, bamboo shoots were
collected from the Co.opmart supermarket (Xuan
Khanh market, Can Tho city) and Nhon Phu market (Mang Thit district, Vinh Long province). The
pickled vegetables (both liquid and solid portions)
were blended lactic acid bacteria and proliferated
by adding 10 mL of blended product in 90 mL of
De Man-Rogosa-Sharpe (MRS) broth and then
incubated at 37°C for 24 hours in a shaking incubator. This suspension was diluted with sterilized
distilled water at the concentrations of 101to
105CFU/mL. Then 0.1 mL diluted suspension was
spread on MRS agar plates and incubated at 37°C
for 48 hours. The colonies were purified several
times on the MRS agar plates until no difference in
colony characteristics was observed on each isolate. Finally, purified strains were collected and
selected based on their characteristics (Randolph et
al., 1998).

3 RESULTS AND DISCUSSIONS
3.1 Characteristics of bacteria
Forty-eight strains were isolated from samples collected (as mentioned above). Among them, 35
strains with colony characteristics were such as
opaque white, smooth, convex, entire or lobed
edge(Table 1). Colony diameter ranged from 2 to 4
mm after culturing on MRS agar at 37°C for 48
hours (Fig. 1). On MRS agar (supplemented with
0.05% bromocresol purple), the colonies of 35 out
of 48 strains were opaque white or slightly yellow.
There was a zone around the colony and color
shifted from purple to yellow (Fig. 2) due to the
change of pH from neutral to acid as a result of
lactic acid production by colonies. Among 35
strains, there were 33 rod-shaped and 2 sphericalshaped strains (Fig. 3), Gram positive (Fig. 4), catalase negative (Fig. 5), oxidase negative (Fig. 6)
and CaCO3 resolved (Fig. 4).

2.2 Assessment of lactic acid production,
antimicrobial properties of isolated bacterial
strains and applications for yogurt processing
The lactic bacteria strains (after preliminary identification, Gram staining, spore staining, oxidase,
catalase and CaCO3resolution test) were proliferated in liquid MRS medium, after 24 - 48 hours, lactic acid production was characterized by the U-
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Table 1: Colonies and cells morphology of isolated bacteria
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Bacteria
strains
S 1.1
S 1.2
S 1.3
S 1.4
S 1.5
S 2.1
S 2.2
S 3.1
S 3.2
S 4.1
S 5.3
S 5.5
S 5.6
S 5.7
XK1.1
XK1.2
XK1.3
XK1.4
XK2.1
XK2.2
XK2.3
XK2.4
XK3.1
XK3.2
XK4.1
XK4.2
XK4.3
XK5.1
XK5.2
XK5.3
XK6.1
XK6.2
XK6.3
DC2
DC3

Color
Opaque
Opaque
Opaque
Opaque
Opaque
Translucent
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque
Opaque

Colonies morphology
Form
Margin
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Lobate
Circular Entire
Circular Lobate
Circular Lobate
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Lobate
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Lobate
Circular Entire
Circular Entire
Circular Entire
Circular Entire
Circular Entire

(a)

Elevation
Raised
Raised
Raised
Raised
Raised
Flat
Raised
Raised
Raised
Flat
Raised
Raised
Raised
Raised
Raised
Raised
Raised
Raised
Raised
Raised
Raised
Flat
Raised
Raised
Raised
Raised
Flat
Raised
Raised
Raised
Raised
Raised
Raised
Flat
Raised

Cell morphology
Long rod-shaped
Curved, rod-shaped
Long rod-shaped
Rod-shaped
Long rod-shaped
Spherical-shaped
Rod-shaped
Spherical-shaped, in pair or chains
Rod-shaped, in chains
Rod-shaped
Rod-shaped
Long rod-shaped, curved
Rod-shaped
Rod-shaped, in pair
Rod-shaped, curved
Rod-shaped
Rod-shaped
Rod-shaped
Rod-shaped
Rod-shaped
Rod-shaped
Rod-shaped
Rod-shaped, curved
Rod-shaped
Long rod-shaped
Long rod-shaped
Long rod-shaped
Rod-shaped
Rod-shaped
Long rod-shaped
Rod-shaped
Rod-shaped
Rod-shaped
Long rod-shaped
Long rod-shaped

(b)

Fig. 1: Colony of S1.3 (a) and XK2.4 (b) on MRS agar for 48 h
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Fig. 2: Colony of XK1.4 on MRS agar supplemented with 0.05% bromocresol purple

(a)

(b)

Fig. 3: Morphology of isolated bacterial strains in 1000 X zoom
(a) DC2 with long rod-shaped; (b) S2.1 with spherical-shaped

(a)

(b)
Fig. 4: Gram staining
(a) DC2 long rod-shaped; (b) S2.1 spherical-shaped

Fig. 5: Catalase test (a) S4.9: positive, (b) S5.3: negative

Fig. 6: Oxidase test (a) oxidase positive, (b) oxidase negative

Fig. 7: CaCO3 resolution ability of S2.1
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3.2 Lactic acid production ability of isolated
bacterial strains

ferment reagent. The results showed that 35 strains
exhibited the lactic acid production ability causing
the color change of U-ferment reagent from blueviolet to yellow (Fig. 8).

Bacteria were proliferated in MRS liquid for 3
days, then characterized by dropping 1mL of U-

Fig. 8: Changes in the color of U-ferment reagent by Lactobacillus strains
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lus are antagonistic to harmful bacteria. It was reported that Lactobacillus that isolated from buffalo
milk showed activity against Staphylococcus aureus, Pseudomonas aeruginosa, Shigella dysenteriae
and Bacillus subtilis (Barua et al., 2014). The study
indicated that all strains of Lactobacillus that could
generate zone of inhibition with the diameter ranging from 15 to 28 mm.

The result of quantitative acidity of isolated bacterial strains was done by Therner method (Emanuel
et al., 2005) and presented in Fig. 9. There were 15
lactic acid producing strains that were selected
(from high to low), including S2.2, S5.5, S5.6,
XK2.1, S5.7, S1.1, S1.2, XK1.2, XK3.1, XK6.1,
XK1.4, XK2.3, XK2.4, XK1.1, XK1.3. They
should be tested for the bacteriocin producing ability.

Well diffusion agar test has been used to test the
antibacterial activity of bacteriocin that is produced
from bacteria of the genus Lactobacillus. The size
of the sterile zone around the wells presented the
strength or weakness of various antibacterial solutions. Among 15 tested strains, 6 strains showed
the bright sterile zones with various sizes from
large to small including: XK1.4, S5.7, XK3.1,
XK6.1, S5.5, where strain XK1.4 had the strongest
antibacterial activity with the sterile zone diameter
of about 23 mm (Fig. 12).

3.3 Antibacterial ability of the isolated
bacterial strains
The results showed that 7 out of 15 strains had antibacterial activity by applying the agar spot test
method (Table 2). The diameters of inhibition zone
by lactic acid bacteria isolated were various.
Among them, two strains of S 1.2 and XK 1.4
showed the zone of inhibition diameters larger than
10 mm, presenting a strong antibacterial activity; 5
strains XK1.2, S5.5, S5.6, S5.7, and XK3.1 showed
an average antibacterial activity (9-10 mm) (Fig.
10).

Table 2: The diameters of inhibition zone of
isolated strains against Bacillus subtilis
using the agar spot test

In particular, the S1.2 strain illustrated the strongest antibacterial activity (20 mm) (Fig. 11). According to Ouwehand and Vesterlund (2004), lactic
acid bacteria widely produce organic acid, an important antimicrobial substance, and other antimicrobial substance including hydrogen peroxide,
carbon dioxide and diacetyl. A few strains produce
specific antimicrobial substances such as reuterin,
pyroglutamic acid. Thus, the strains that could produce high amount of antibacterial substances on
MRS agar medium had high antimicrobial activity.

No. Lactobacillus Diameters of Antibacterial
strains
inhibition zone* activity**
1 S 1.2
20.00a
++
2 S 5.5
10.33c
++
3 S 5.6
10.00cd
++
4 S 5.7
10.00cd
++
5 XK 1.2
8.67cd
++
6 XK 1.4
12.67b
++
7 XK 3.1
10.00cd
++
CV (%)
4,02%
Note: * Data of diameters of inhibition zone has been
rounded; where ** (-) x <1 mm, (+) 1 ≤ x≤ 5 mm, (++)6
≤ x≤ 20 mm. Data is mean value of 3 repetitions. Means
followed by the same letter are not significantly different
at the 5% level

The results showed that most of isolated bacteria
belonging to the genus Lactobacillus had antibacterial activity which was in agreement with reports of
several authors. Some previous studies have also
demonstrated that bacteria of the genus Lactobacil-

Fig. 10: S5.7 has an average antibacterial activity
(10 mm)
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Fig. 12: Sterile zone from XK1.4 strain
The results of the agar spot test and well diffusion
agar test indicated that 6 isolated Lactobacillus
spp. strains expressed antibacterial activity against
Bacillus subtilis by lactic acid, H2O2 and other bacteriocins.

ocin were selected for identification by DNA sequencing the 16S rRNA gene and using BLAST N
software to find and compare the similarities with
the sequences of the standard strains on NCBI gene
bank. Result of DNA sequencing was as follows:

3.4

The sequence of the 16S rRNA gene of XK1.4
strain.

Sequencing Results

The XK1.4 and S1.2 strains that produced bacteri
5’ATGCGGCAGCAGCCAGATCGAAATGCGAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCA
TCATGATTTACATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATACCGCATAACAACTTGGACCGCATGGTCCGAGTTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATGCAAATCTAAGAGATTAGACGTTCCCTTCGGGGACATGGATACAGGTGGTTGCATGGTTGTCGTCAGCTCGTGTCGTGGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTATCAGTTGCCAGCATTAAAGTTGGGCACTCTGGGTGAGACTGCCGGTGACAAACCGGGAGGAAAGGTGGGGGATGACGTGCAAATCATCATCGCCCCTTAAGGACCTGGGCTACCACCGTGGCTAGGATGGAATCGGTCCACCCAGTTGCGGAATTCCGCAGAAGGAAGGCTAATCTCTTAAAAGCATTTCCCAGTTTCCGATTTTATCGCTCGACTCCGCCGCCATGGGAGTCGGGGATCCCTTAATATACTGGGAAATGTAGGCCGCGAGAAACACTCTCCCGCGCGCGTTTGGGCCCCTTGTACAGCACTTCCAGGAGGTTTTTTCTCAACAACCAGGTGGGGGGAAAATATTATTAAGAAAAACCAAACTTTGAGTGGGGGGGTTCACTAAAGGGCAACGTCCCGCCCGGCCCGACCGGGCCCCCCTGTGAACGGGAAACGGGAAAAATAGCAAAAAAAAAAAGTAAACGACAAAAAATAAACTAACAGAAAGAAAAAAAAAAGGGGGGGGGGGGAAAGGGGGGGGGGGGGAAAAAAGGGGGGGGGGGGGGGGGGGAAAAAAGGGGGGAAAAGAAAGGGGGGGGAAAAAAAAGGGGGAAAAAGGGGGGGGGAAAAAAGGGGGGGGGGGGAAAAAAATGGGGGGAAAGGGGGGAAAAAGGGGGGAAAAAAAGGGCCCCAAAAAGGGGAAAAAATTTTGCCA -3’
The sequence of the 16S rRNA gene of S1.2 strain
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5’GAAGGCGGCGAACGCACGAAATAGCAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATC
ATGATTTACATTTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATACCGCATAACAACTTGGACCGCATGGTCCGAGTTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAGCTAGATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACAAGGTCTTGACGTACTGTGCTAATCTAAGAGATCAGACGTTCCCCTCGGGGACTTGGATACAAGTGGTGCCTGTTTGACGACAGGTTTTCGACGAGCCAAGCTCGGTTAACTCCCGCGACGAGGCTCACCACATAAATACTTTCGTCAAGATGAAAATACACCCACTACGGTGAGCCCCACGAAAGAATAATTGGGCCGGGACCTTCGGGGTTGAGGGGGGG -3’
From the obtained results, two strains of XK1.4
enced by the density of starter cultures. The low
and S1.2 had the similarities with Lactobacillus
density of starter cultures (104 CFU/mL) resulted in
slowly decreasing of pH value (pH 5 for 7 hrs of
plantarum NCBI 97% and 99%, respectively.
incubation), whereas the fermented milk, prepared
3.5 Application XK1.4 and S1.2 in milk
with 108CFU/mL of starter cultures, was effective
fermentation
in dramatically decreasing in pH value and reaching the standardized yogurt pH (pH 4.2 to 4.6)
The two strains of XK1.4 and S1.2 were selected
within 7 hours of incubation (Fig. 13).
and applied for yogurt fermentation. Results
showed that the rate of pH changing was influ6

pH value

5,5
5
4,5
4
3

4

5

6

7

8

Fermentation time (hours)
10^8 (CFU/ml)
10^7 (CFU/ml)
10^6 (CFU/ml)

10^4 (CFU/ml)

Fig. 13: Changes in pH of yogurts during fermentation depending on bacterial densities
The two strains could be used in lactic acid fermentation which results in good homogeneity and
smoothness of yogurt. Amount of starter culture
had significant influence on sensory quality of yogurt including the texture, taste and odor parameters (Fig. 14). The higher sourness, acidic odor and

thickness were found in the yogurts with higher
starter’s addition. The density of 108 CFU/mL and
incubated time of 7 hours were appropriate for
making yogurt with high sensory quality (Figure
15).
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Homogeneit
y
5
4

Creamy
odor

Smoothness

3
2

10^4

1

10^6

0

10^7

Acidic odor

Thickness

Sourness

10^8

Sweetness

Fig. 14: Intensities of sensory attributes in yogurt fermented by combination of XK 1.4 and S 1.2
strains
(Note: 0: not present, 1: threshold, 2: slight, 3: moderate, 4: strong; 5: extremely strong)

Fig. 15: Yogurt fermented by combination of XK 1.4 and S 1.2 strains (bacteria density of 108
CFU/mL and incubation for 7 hours)
be achieved by inoculating 108CFU/mL of starter
cultures and incubating for 7 hours.

4 CONCLUSIONS
Forty-eight bacterial strains were isolated from
pickled vegetables. Among them, 15 isolates could
produce high amount of lactic acid, in which strain
XK1.4 was isolated from pickled cucumber reform
(follow the traditional recipe) and strain S1.2 was
isolated from pickled melon (Can Tho Co.opmart
supermarket) showed the strongest antibacterial
activity. Results of DNA sequencing showed that
sequences of two strains of XK1.4 and S1.2 were
similar to Lactobacillus plantarum (similarities
97% and 99%). The isolated lactic acid bacteria
can be implicated in the yogurt preparation as
starter culture. High sensory quality of yogurt can

REFERENCES
Adebayo-tayo, B.C., Onilude, A.A., 2008. Screening of
lactic acid bacteria strains isolated from some Nigerian fermented foods for EPS production. World Applied Sciences Journal. 4(5):741-747.
Barua, R., Mahmud, Md.N., Hakim, M.A., 2014. Screening of potential Lactobacillus species from buffalo
milk and evaluation of their antimicrobial activity.
Sch. Acad. J. Biosci. 2(12A): 871-876.
Carminati, D., Giraffa, G., Zago, M., Marcó, M. B.,
Guglielmotti, D., Binetti, A., Reinheimer, J. 2015.
Lactic Acid Bacteria for Dairy Fermentations. In: F.

119

Can Tho University Journal of Science

Vol 6 (2017) 111-120

Mozzi, R.R. Raya, G.M. Vignolo (Eds). Biotechnology of Lactic Acid Bacteria: Novel Applications,
Second Edition, John Wiley & Sons, Ltd, Chichester,
UK. pp. 191-207.
Caplice, E., Fitzgerald, G.F., 1999. Food fermentations:
role of microorganisms in food production and
preservation. International Journal of Food Microbiology. 50(1): 131-149.
Di Cagno, R., Filannino, P., Gobbetti, M., 2015. Vegetable and Fruit Fermentation by Lactic Acid Bacteria,
In: F. Mozzi, R.R. Raya, G.M. Vignolo (Eds.). Biotechnology of Lactic Acid Bacteria: Novel Applications, Second Edition, John Wiley & Sons, Ltd,
Chichester, UK. pp. 216-230.
Emanuel, V., Adrian, V., Ovidiu, P., Gheorghe, C., 2005.
Isolation of a Lactobacillus plantarum strain used for
obtaining a product for the preservation of fodders.
African Journal of Biotechnology. 4(5): 403-408.
Holzapfel, W.H.N., Wood, B.J., 2012. The genera of
lactic acid bacteria (Vol. 2). Springer Science &
Business Media.
Kader, A.A., 2002. Postharvest technology of horticultural crops (Vol. 3311). UCANR Publications.

Karagül-Yüceer Y. and Drake M.A. 2013. Sensory analysis of yogurt. In: White, C.H., Kilara, A.,
(Eds.). Manufacturing yogurt and fermented milks
(3rd ed). John Wiley & Sons. pp. 353-367.
Mohammed, S.S.D., Ijah, U.J.J., 2013. Isolation and
screening of Lactic acid bacteria from fermented
milk products for bacteriocin production. Annals
Food Science and Technology. 14(1): 122-128.
Ouwehand, A., Vesterlund, S., 2004. Antimicrobial
components from acid lactic bacteria. In: Salminen,
S., Wright, A.V., (Eds.). Lactic acid bacteria: microbiological and functional aspects. Marcel Dekker
Inc., New York, USA
Parvez, S., Malik, K.A., Ah Kang, S., Kim, H.Y., 2006.
Probiotics and their fermented food products are
beneficial for health. Journal of applied microbiology. 100(6): 1171-1185.
Randolph Jr, S., Isumi, I., Osato, J.A., Takamizawa, K.,
1998. Isolation and identification of lactic acid bacteria involved in the fermentation of bio-normalizer.
Research Report No. 8.
Yusuf, M.A., Hamid, T.H., 2013. Lactic acid bacteria:
bacteriocin producer: a mini review. IOSR J
Pharm. 3: 44-50.

120

