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A BSTRAC T

Background: Mahyaveh is a fermented fish sauce in southern parts of
Iran. Lactic acid bacteria (LAB) are commonly dominant microorganisms
in fermented fish products. These bacteria develop organoleptic
characteristics of fermented foods and play a significant role in promoting
their quality and safety. The present study aimed to identify LAB isolated
from Mahyaveh using 16SrDNA gene sequences.
Methods: Mahyaveh samples were collected from different regions of Fars
province, southern Iran. Then, LAB colonies were isolated using specific
media and identified by microscopic observations and biochemical tests.
Afterwards, DNA was extracted, PCR was done by general primers of
16S rDNA, and the bacteria were recognized.
Results: The 16S rDNA sequence of all isolates was related to
Lactobacillus plantarum and Enterococcus faecium type strains.
Conclusion: L. plantarum and E. faecium were shown to be prevalent
LAB strains that could be used as starters in Mahyaveh fermentation in
southern Iran.
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Introduction
Traditional fermentation is known as a processing
and preserving method in developing countries,
which is essential in extending shelf-life and
enhancing organoleptic properties of end products
(1). There are a number of fermented traditional
fishery products, such as fish sauce, which
are commonly used as seasoning, condiment
for cooking, flavor enhancer, or main dish(2).
Mahyaveh is a fermented fish sauce in southern
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parts of Iran, especially in Hormozgan province
and Larestan county. It is commonly made
from Sardines (Sardinella sp.) or Anchovies
(Stelophorus sp.), salt, mustard (Brassica juncea)
and water (3, 4).
Lactic acid bacteria (LAB) are commonly the
dominant microorganisms in various types of
fermented fish products (5). They are considered to
be gram-positive, non-spore forming, and cocci or
rod shaped bacteria (6). During fermentation, LAB
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produce organic acids particularly lactic acid as the
main metabolites of glucose fermentation. These
acids not only develop organoleptic characteristics
of fermented foods, such as taste, aroma, and texture,
but they also decrease the product’s pH that plays a
significant role in promoting its quality and safety (7).
Because of the significant impacts of LAB species
on Mahyaveh quality, it is necessary to detect a simple
and effective method for their identification. Due to
similar nutritional and growth requirements in many
LAB species, biochemical methods are not conclusive
for their characterization (8). Thus researches are
continuously being performed to distinguish and
characterize new LAB. For example, Savadogo et
al. in Nigeria, Singh et al. in India, Madoroba et al.
in South Africa, Kopermsub et al. in Thailand, and
many other researchers have made attempts to isolate
LAB species from fermented foods (7, 9-11).
Recent years have seen a revolution in
development of molecular techniques for recognizing
microorganisms and analyzing their activity. In fact,
a great number of available methods for identification
and characterization of LAB are based on molecular
methods (12). However, no research has been carried
out on isolation and characterization of LAB from
Mahyaveh so far. Considering the above premises,
the present study aims to identify LAB isolated from
Mahyaveh using 16SrDNA gene sequences.
Materials and Methods
Sample collection
The mahyaveh samples were collected from
different regions of Fars province, including Lar,
Lamerd, Khonj, and Zarindasht. The samples were
placed in sterilized containers and transferred to
laboratory under aseptic conditions.
The LAB isolation
Ten gr of each sample were added to 90 ml
of sterile saline (85% NaCl) and shaken for 1
min. Then, decimal serial dilutions (10-1– 10-5)
were prepared. Afterwards, 1 ml of each dilution
was inoculated to de Man, Rogosa and Sharpe
(MRS) broth (Merck-Darmstadt, Germany) and
was incubated anaerobically at 30 °C for 24-48 hr
(13). The suspected colonies were stained by gram
staining method and tested for catalase reaction (14).
The selected colonies were isolated on MRS agar
(Merck-Darmstadt, Germany) (13). The isolates
were placed in MRS broth supplemented with 15%
glycerol at 15 °C until further analysis.
Extraction of DNA
DNA was extracted from the bacteria using DNA
extraction kit (Cinnagen, Tehran, Iran).
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PCR
In order to strain identification, the partial 16S
rDNA gene (1500 bp) was amplified by the use of
primers LAB-F (5-AGTTTGATCCTGGCTCAG-3)
and LAB-R (5-GTTACCTTGTTACGACTT-3) (15).
Each PCR consisted of 2.5 μl of 10x buffer, 0.75 μl
of MgCl2, 0.75 of dNTP, 1 μl of each primer, 0.2
μl of Taq enzyme, 3 μl of the DNA sample, and
sterile water to a volume of 25 μl. PCR amplification
was started by DNA denaturation at 94 °C for 10
min followed by 35 cycles of denaturation at 94 °C
for 90 seconds, annealing at 52 °C for 90 seconds,
and a final extension at 72 °C for 2 min. The PCR
products were then purified using gel extraction kit
(Cinnagen, Tehran, Iran) and sequenced. The 16S
rDNA sequencing results were aligned using gen
bank (http://blast.ncbi.nlm.nih.gov/Blast).
Technological Characterizations of LAB isolates
Proteolytic, Amylolytic and Lipolytic activity of
isolates were determined as described by Thapa et
al. (2006) (16).
Results
The results showed increased bond strip containing
1500 nucleotides, which have been depicted in
Figure 1. Moreover, the results indicated that the
16S rDNA sequence of all isolates was related to
Lactobacillus plantarum and Enterococcus faecium
type strains. However, no proteolytic, lipolytic, and
amilolytic activity was detected in these strains.

Figure 1: PCR results.

Discussion
Up to now, not much attention has been paid to
screening of LAB isolates obtained from Mahyaveh
fermentation. To the best of our knowledge, this
research reports for the first time on predominant
LAB species during Mahyaveh fermentation using
PCR method. Normally, starter cultures are involved
in development of the typical characteristics of
fermented foods, such as taste, flavor, texture,
shelf-life, and nutritional quality and safety (5).
Additionally, abiotic and biotic conditions of food
matrix have a pronounced influence on growth of
specific microbial populations during fermented
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foods production (7).
In the case of Mahyaveh, the concentrations of salt,
protein, carbohydrates, and water ranged from7.4817.1%, 6-12%, 0-8%, and 55-78%, respectively
(4), making a suitable environment for growth of
LAB. In fact, LAB dominate many fermented fish
products mostly owing to production of lactic acid,
thus reducing pH that inhibits the growth of food
borne pathogens (5). The pH of Mahyaveh has been
reported to range from 4.89 to 7.55 (4). Several
researchers have reported Lactobacillusas the major
member of LAB population present in fish viscera or
meat (17). L. plantarum has been found in various
sources, especially in fermented food products (18).
This result is in accordance with that of the study
by Moe et al. (2015) who isolated L. plantarum from
small fish fermented with boiled rice (19). Moreover,
Kheng Yuen et al. (2009) demonstrated that L.
plantarum was a part of the dominant microflora
involved in Budu (an indigenous Malaysian fish
sauce) fermentation that showed potential probiotic
activities (20). Production of antimicrobial substances
against pathogens are among the most important
technological properties of LAB in fermented meat
products (21). Similarly, Lash et al. (2005) described
a bacteriocin produced by L. plantarum that showed
antibacterial activities towards S. aureus, E. coli, L.
innocua, and P. aeruginosa (22).
Liasiet al. (2009) also examined the fermentation
of Budu (the fermented fish product) and clarified
that the highest population was L. plantarum (23).
They also showed that this strain produced an
antibacterial agent, which inhibited the growth
of a range of Gram-positive and Gram-negative
microorganisms. Similar experiments have also
been performed with som-fak (a fermented fish
product) (24). E. faecium is isolated from various
fermented foods, such ascheese, sausage, fermented
vegetables, and fermented milk (25). Moreover,
Enterococci could contaminate fishery products
during handling and processing. Contamination
might occur from intestine within fish evisceration,
from environmental sources within handling and
processing, or both (26).
These findings are consistent with those reported
by Lee and Kim (2010) who identified E. faecium
from Korean gajami-sikhae (a lactic fermented flat
fish) (27). The isolation of this species from Thai
fermented fish has been recently demonstrated,
as well (28). In addition, Miyashita et al. (2012)
concluded that E. faecium and L. plantarum were a
part of the dominant microflora involved in fermented
foods in Thailand (29). In the same line, Barbosa et
al. (2014) recommended the potential application of
E. faecium isolates in food preservation via inhibition
Int J Nutr Sci March 2019;4(1)

of pathogens growth (30). Sonsa-Ard et al. (2015)
similarly reported that E. faecium was isolated from
som-kai-pla (a Thai fermented fish roe) which had an
inhibitory impact on the growth of L. monocytogenes
via production of bacteriocin. Moreover, due to lack
of virulence factors and antibiotic resistance, the
isolate was considered to be safe (25).
Conclusion
L. plantarum and E. faecium were prevalent LAB
strains that could be used as starters in Mahyaveh
fermentation. Yet, further studies for the selection
of suitable strains which could act as starter for
better control of fermentation are needed. This
research could improve the safety and quality of
final fermented products.
Acknowledgement
Hereby, the authors would like to thank Shiraz
and Isfahan Universities of Medical Sciences
for financially supporting the study (contract
No. 392168). They are also grateful for MS. A.
Keivanshekouh at the Research Improvement
Center of Shiraz University of Medical Sciences
for improving the use of English in the manuscript.
Conflict of Interest
None declared.
References
1 Nuraida L. A review: Health promoting lactic
acid bacteria in traditional Indonesian fermented
foods. Food Sci Human Wellness.2015;4:47-55.
DOI:10.1016/j.fshw.2015.06.001.
2 Mueda R.Physico-chemical and color
characteristics of salt fermented fish sauce from
anchovy Stolephorus commersonii. Aquac Aquar
Conserv Legis. 2015;8:565-72.
3 Ranjbar M, Mazloomi SM, Armin M, et al.
Microbial and chemical properties of mahyaveh:
atraditional Iranian fish sauce in Zarrin Dasht
city, Iran. Int J Nutr Sci. 2017;2:229-233.
4 Zarei M, Najafzadeh H, Eskandari MH, et
al. Chemical and microbial properties of
mahyaveh, a traditional Iranian fish sauce.
Food Control. 2012;23:511-14. DOI:10.1016/j.
foodcont.2011.08.023.
5 Hwanhlem N, Buradaleng S, Wattanachant S, et
al. Isolation and screening of lactic acid bacteria
from Thai traditional fermented fish (Plasom)
and production of Plasom from selected strains.
Food Control. 2011;22:401-7. DOI:10.1016/j.
foodcont.2010.09.010.
6 Rattanachaikunsopon P, Phumkhachorn P. Lactic
acid bacteria: their antimicrobial compounds
51

Karparvar et al.

7

8

9

10

11

12

13
14

15

16

17
52

and their uses in food production. Ann Biol Res.
2010;1:218-28.
Kopermsub P, Yunchalard S. Identification of
lactic acid bacteria associated with the production
of plaa-som, a traditional fermented fish product
of Thailand. Int J Food Microbiol. 2010;138:2004. DOI:10.1016/j.ijfoodmicro.2010.01.024.
PMID:20167386.
Moraes PM, Perin LM, Júnior AS, et al.
Comparison of phenotypic and molecular
tests to identify lactic acid bacteria. Braz J
Microbiol. 2013;44:109-12. DOI:10.1590/S151783822013000100015. PMID: 24159291.
Savadogo A, Ouattara C, Savadogo P, et al.
Identification of exopolysaccharides-producing
lactic acid bacteria from Burkina Faso fermented
milk samples. Afr J Biotechnol. 2004;3:189-94.
DOI:10.5897/ajb2004.000-2034.
Singh P, Prakash A. Screening of Lactic Acid
Bacteria for antimicrobial properties against
Listeria monocytogenes isolated from milk
products at Agra region. Internet J Food Safety.
2009;11:81-7.
Madoroba E, Steenkamp E, Theron J, et al.
Polyphasic taxonomic characterization of
lactic acid bacteria isolated from spontaneous
sorghum fermentations used to produce ting, a
traditional south African food. Afr J Biotechnol.
2009;8:458-63.
Ben Amor K, Vaughan E, de Vos W. Advanced
molecular tools for the identification of Lactic
Acid Bacteria. J Nutr. 2007;741S-7S. DOI:10.1093/
jn/137.3.741S. PMID:17311970.
Bulut C. Isolation and molecular characterization
of Lactic Acid Bacteria from cheese. İzmir
Institute of Technology, Izmir: Turkey; 2003.
Norris JR, Berkeley RCW, Logan NA, et al.
The genera Bacillus and Sporolactobacillus.
in the Prokaryotes, a handbook on habitats,
Isolation and identification of Bacteria. Springer,
Berlin.1981; pp. 1711-42.
Chen Y, Yanagida F, Shinohara T. Isolation
and identification of lactic acid bacteria from
soilusing an enrichment procedure. Lett Appl
Microbiol. 2005;40:195-200. DOI:10.1111/j.1472765X.2005.01653.x. PMID: 15715644.
Thapa N, Pal J, Tamang JP. Phenotypic
identification and technological properties of
lactic acid bacteriaisolated from traditionally
processed fish products of the Eastern
Himalayas. Int J Food Microbiol. 2006;107:338. DOI:10.1016/j.ijfoodmicro.2005.08.009. PMID:
16278028.
Jini R, Swapna HC, Kumar Rai A, et al.
Isolation and characterization of potential

18

19

20

21

22

23

24

25

26

27

lactic acid bacteria (LAB) from fresh water fiah
processing wastes for application in fermentative
utilisation of fish processing waste. Braz J
Microbiol. 2011;42:1516-25. DOI:10.1590/s151783822011000400039.
Satish Kumar R. Studies on probiotics and
antimicrobial properties of lactic acid bacteria
isolated from marine fish, shrimp and south
Indian fermented foods. Pondicherry university
department of biotechnology school of life
sciences, pondisherry-605014 India. 2011.
Moe N, Thwe SM, Shirai T, et al. Characterization
of lactic acid bacteria distributed in small fish
fermented with boiled rice in Myanmar. Food
Sci Technol. 2015;81:373-81.
Kheng Yuen S, Fook Yee C, Anton A.
Microbiological characterization of Budu, an
indigenous Malaysian fish sauce. Borneo Sci.
2009;24:25-35.
Fazeli MR, Vaghari E, Jamalifar H, et al.
Antimicrobial activity of Lactobacillus
plantarum strains isolated from fermented olives
origin. J Medicinal Plants. 2009;8:14-18.
Lash BW, Mysliwiech TH, Gourama H. Detection
and partial characterization of a broad-range
bacteriocin produced by Lactobacillus plantarum
(ATCC 8014). Food Microbiol. 2005;22:199-204.
DOI:10.1016/j.fm.2004.03.006.
Liasi SA, Azmi TI, Hassan MD, et al.
Antimicrobial activity and antibiotic sensitivity
of three isolates of lactic acidbacteria from
fermented fish product, Budu. Malays J Microbiol.
2009;5:33-7. DOI:10.21161/mjm.15008.
NoonpakdeeW, JumriangritP, Wittayakom K, et
al. Two-peptide bacteriocin from Lactobacillus
plantarum PMU 33 strain isolated from som-fak,
a Thai low salt fermented fish product. Asia Pac
J Mol Biol Biotechnol. 2009;17:19-25.
Sonsa-Ard N, Rodtong S, Chikindas ML,et
al. Characterization of bacteriocin produced
by Enterococcus faecium CN-25 isolated
from traditionally Thai fermented fish roe.
Food Control. 2015;54:308-16. DOI:10.1016/j.
foodcont.2015.02.010.
Valenzuela AS, Benomar N, Abriouel H, et al.
Isolation and identification of Enterococcus
faecium from seafoods: Antimicrobial resistance
and production of bacteriocin-like substances.
Food Microbiol.2010;27:955-61. DOI:10.1016/j.
fm.2010.05.033. PMID:20688238.
Lee H, Kim WJ. Isolation and characterization
of anti-listerial and amylase sensitive
enterocinproducing Enterococcus faecium
DB1 from gajami-sikhae, afermented flat fish
in Korea. Food Sci Biotechnol. 2010;19:373-81.
Int J Nutr Sci March 2019;4(1)

Lactic acid bacteria in fermented fish sauce

DOI:10.1007/s10068-010-0053-7.
28 Wilaipun P, Zendo T, Sangjindavong M, et al.
The two-synergistic peptide bacteriocinproduced
byEnterococcus faeciumNKR-5-3 isolated
from Thai fermented fish (Pla-ra). Sci Asia.
2004;30:115-22.
29 Miyashita M, Yukphan P, Chaipitakchonalataran
W, et al. 16S rRNA gene sequence analysis of

Int J Nutr Sci March 2019;4(1)

lactic acid bacteria isolated from fermented foods
in Thailand. Microbial Cult Coll. 2012;28:1-9.
30 Barbosa J, Borges S, Teixeira P. Selection of
potential probiotic Enterococcus faecium
isolated from Portuguese fermented food. Int J
Food Microbiol. 2014;191:144-8. DOI:10.1016/j.
ijfoodmicro.2014.09.009. PMID:25268323.

53

