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Abstract

ackground: Dextransucrase is an enzyme synthesized
hydrolysis of sucrose to produce dextrap
pharmaceutical, and industrial applications.
the human vagina, assessing the production of
conditions.

Methods: A total of 53 bacterial samples w ated from the reproductive tract of healthy women. Out of
these 53 samples, 21 isolates of Lact vl ere obtained. Dextransucrase production was assessed
using both the mucoid and spectr (o} ig¢ techniques. The effects of natural carbon, nitrogen sources,

concentrations of nitrogen, protei
evaluated to determine the opgima

lon

am’

cterial genera, which catalyzes the
haride with a wide range of medical,
ed at isolating Lactobacillus species from
sucrase, and determining the optimal growth

and

crose, inoculum size, pH, temperature, and incubation time were
ns.

Results: The findings s
isolates of Lactobaci,
due to its highe
dextransucrase

actobacillus acidophilus isolates produced more dextransucrase than

, with Lactobacillus acidophilus V19 being the strongest producer isolate
activity. The best conditions for producing dextransucrase were to use a
edium that underwent incubation at 37°C for 48 hours at pH 5.5, with a
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Introduction
Lactobacillus species were identified as the Gram-
positive rod-shaped bacteria that make up the vaginal
microbiome. The predominant bacteria in the vaginal
microbiota are called lactobacilli, and they are rod-
shaped, facultative, anaerobic lactic acid bacteria that
are catalase-negative and do not generate spores. As
probiotics, several Lactobacillus strains are employed.
Nonetheless, by stopping the colonization of dangerous
microbes, Lactobacillus plays a vital role in preserving
the health of the female reproductive system. When
Lactobacillus species are present in high fluid levels in
healthy women, they organize the vaginal microbiota,
which significantly affects the microflora of the
ecosystem [1]. Lactobacilli have vital functions in
nutrition, metabolism, immunology, and pathogen
defence and are frequently associated with the
intestinal microbiota of newborns [2]. Extracellular
enzyme called bacterial dextransucrase hydrolyzes
sucrose to fructose and glucose monomers, producing
an intermediate called glycosyl-enzyme containing
glucose that then polymerizes to produce dextran [3].
Dextrans are made by transglucosylases called
dextransucrases, and their main chain contains more
than 50% -(16) links. The branching ratios of dextram

molecules might vary depending on the prod g
enzyme -(12) or - (13). It has been suggested rec %
that the production of this first dextran occ g

the combined activity of two enzym ly
dextransucrase and branching-sugiase 5].
Extracellular glucosyltransfera TF), or
dextransucrase facilitates thefl’ transfer®™ of D-

xtran while
extransucrase

glucopyranosyl residues from suc to
releasing fructose [6]. T
produces the polysacgha an. Dextran is
utilized as a prebiotigy an rombotic agent, a
lubricant in som e s, and to solubilize other
ingredients in intravenous solutions, among
es in food, medicine, and
en administered intravenously,
pfosmotically neutral fluid that, once
is broken down by cells into glucose
, prodrug, and conjugated with
medications that act as a delivery system [7].
The present study was conducted to isolate
Lactobacillus spp. from the human vagina, screen for
the formation of dextransucrase, and optimize growth
conditions to determine the optimal conditions for
dextransucrase production.

Methods

Collection of bacterial isolates
A total of 53 clinical samples were collected from
various medical facilities in the city of Baghdad, Iraq

for isolation of Lactobacillus spp. The samples were
collected from healthy pre-menopause women's
vagina. All Lactobacillus spp. isolates were identified
utilizing the VITEK 2 compact system, microscopy,
culture characteristics, and biochemical tests after
collection.

Screening dextransucrase synthesis using the mucoid
method

The dextransucrase production medium was prepared
by adding sucrose (60g/1),yeast extract (10g/1), CaCl:

(0.14g/1), MgS04(0.04g/1), FeS04(0.04g/1), MnSO4
(0.02g/1), NaCl (0.01g/1), Hs 5.7¢g/1), and 15g agar
powder to 100ml distilled he pH was adjusted
to 5.0. The medium pclaved to achieve
sterilization. pir-old  culture  of
Lactobacillu. re introduced into the
media. At 3 theyculture was incubated for 24 hours,
and the 4 mucoid morphology was

ositiye dextran producer [7].

dextransucrase
etric technique
hotometric approach was used to assess
selected Lactobacillus spp. isolates that were
ed as dextransucrase-generating isolates. After
inoculating 2% of Lactobacillus spp. suspension with
9x108cfu/ml (equivalent to 0.5 McFarland standard or
absorbance of 0.134 at 600 nm), the dextransucrase
production medium without agar powder was
incubated for 24 hours at 37 °C. Following incubation,
the culture was centrifuged for 10 minutes at 10,000
rpm to remove the biomass. The supernatant was then
used to measure the concentrations of dextran, protein,
and dextransucrase activity. Dextransucrase activity
was determined using a spectrophotometer equipped
with an adapted version of Miller's (1959) method,
50mL of pH 5.0, 0.IM phosphate buffer and 0.5
millilitres of crude enzyme extract and 0.5 ml of
reaction using sucrose as substrate. After the reaction
mixture was incubated for 30 minutes at 30°C, the
enzymatic process was terminated by submerging it in
a water bath for five minutes. The mixture's final
volume was 2 ml after the addition of 3,5dinitrosalicylic
acid reagent. To calculate the concentration of
reducing sugars, the spectrophotometer was used to
determine the absorbance at 540nm.A 1 g of sucrose
solution dissolved in 50mL of 0.1M phosphate buffer at
pH 5.0 was combined with 0.5mL of distilled water
(D.W.) to prepare the control. The dextransucrase
activity was determined using the formula below:

synthesis using the

ug of liberated glucose

Activity of U/ml =
ctivity of enzyme (U/m VT

Where the glucose released (ug) could be estimated
from the standard curve, V is the volume of the enzyme
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sample, and T is hydrolysis time and equals 30 min.
One unit of dextransucrase activity is defined as the
amount of enzyme releasing 1 pmol of glucose per
minute under specific conditions [8].

Determination of protein concentration

The Bradford (1976) method was used to assess the
protein concentration using bovine serum albumin
(BSA) [9].

Determination of the conditions for
dextransucrase production

Natural carbon sources

optimal

The selected bacterial isolate was subjected to a
dextransucrase  production medium containing
different plant extracts including date, beetroot, peach,
pear, tangerine, apple, honeydew, watermelon, sweet
potato, pineapple, and orange at a concentration of 6%
each, as carbon sources for the production of
dextransucrase. Following the incubation period (48
hours at 37°C), the dextransucrase activity and protein
content were determined for each carbon source.

Sucrose concentrations

The selected bacterial isolate was added to a
dextransucrase production medium containing varying
amounts of sucrose, namely 3, 4, 5, 6, 7, 8, and 9mg/100
mL. Following a 48-hour incubation period at 37°C, the
dextransucrase activity and protein content were
assessed for each carbon source concentration.

Nitrogen sources
The dextransucrase production medium as
supplemented with a variety of inorganic and orga

nitrogen sources, including peptone, tryptdne,sbee
extract, yeast extract, ammonium chloride, a

determine the optimal nitroge
best dextransucrase
activity and protein
nitrogen supply co

Nitrogen source concen
The selected bacterial ¥Solate was added to a
dextransucrase  production medium containing
different concentrations of the optimal nitrogen
source, namely 1, 2, 3,4, 5, 6, 7, 8, 9, and 10g/100mL.
The dextransucrase activity and protein concentration
were measured for each nitrogen source concentration
after 48 hours of incubation at 37°C.

Inoculum size
The selected isolates were cultured at different
inoculum sizes ranging from 1, 2, 3,4, 5, 6, 7, 8, 9, and

10% after being inoculated into a dextransucrase
production medium. After the time of incubation, the
dextransucrase activity, as well as protein
concentration was calculated for each inoculum size.

pH

After being infused into the dextransucrase production
medium, the selected bacterial isolate was incubated at
a variety of pH values (5, 5.5, 6, 6.5,7, 7.5, 8, 8.5, 9, and
9.5). Following the incubation period, the activity and
protein content were calculated for each of the test pH
values.

Temperature

The selected strain was incubatedly at erefit
temperatures (4, 15, 25, 30, 37, and 40° g
inoculated into the dextransu uction
medium. The levels of profein Qencentfation and
dextransucrase activity we e ing each
incubation time.

Incubation time

The chosen isol4 de t culturing for varied

lengths of time w Being inoculated into the
dextransucrase produ€tion medium (24, 48, 72, and 96
hours). “GBhe levels Qof protein concentration and
dextran e activity were assessed following each

incubat @

results revealed that 21 (or 39%) of the 53 clinical

m that were collected were Lactobacillus spp.

is@lates that were recovered from vaginal swabs as
epicted in Figure 1.

L. plantarum L. acidophilus

[CELLRANGE]
,[VALUE]

[CELLRANGE]
,[VALUE]

Figure 1: Percentages of the collected Lactobacillus species
based on the source of isolation.

Of the 21 identified Lactobacillus spp., 16 (76.19%)
were Lactobacillus plantarum isolates, and only 5
(23.8%) were Lactobacillus acidophilus isolates. The
ability of all 21 isolates of Lactobacillus species to
produce dextransucrase was examined. The detection
and screening of dextransucrase production were
recorded using slimy mucoid colonies on the surface of
the dextransucrase screening medium. Only 16 isolates
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produced slimy mucoid colonies, according to the
results displayed in Table 1.

No. Bacterial isolates Viscosity
1 L plantarum V1 ++

2 L plantarum V2 -

3 L plantarum V3 -

4 L plantarum V4 ++

5 L plantarum V5 -

6 L plantarum V6 +

7 L plantarum V7 ++

8 L plantarum V8 +

9 L plantarum V9 +

10 L plantarum V10 4+

11 L plantarum V11 ++

12 L plantarum V12 4+

13 L plantarum V13 -

14 L plantarum V14 -

15 L plantarum V15 +

16 L plantarum V16 +

17 L acidophilus V17 4+

18 L acidophilus V18 +++

19 L acidophilus V19 +++

20 L acidophilus V20 4+

21 L acidophilus V21 +++

+++: High production of dextransucrase; ++: Moderate production of
dextransucrase; +: Low production of dextransucrase; -: No production of

dextransucrase

Table 1: Screening of Lactobacillus planetarium isolates for
dextransucrase production using the mucoid method.

Four of the twenty-one isolates produced somewhat
slimy mucoid colonies, five produced weak muc@i
colonies, and seven of the isolates produced st
mucoid  colonies.  Furthermore, compared
Lactobacillus plantarum, Lactobacillus acidog
a higher dextransucrase. The results ind @
Lactobacillus  acidophilus V19,
dextransucrase activity equivalen >
U/mg of specific activity, was obtdined b
isolates of Lactobacillus acidophil at produced high
mucoid. The dextransucra e ity of these seven

isolates varied, as illusti@te e 2A, with specific

activities ranging to 4095 U/mg. To determine
the ideal carb ou for the synthesis of
Lactobacillus h 19 dextransucrase, eleven
distinct_nat rhon sources were examined. The

Figure 2B.

Figure 2: A) Specific activities of Lactobacillus acidophilus based
on spectrophotometric analysis; B) Dextransucrase production
by Lactobacillus acidophilus V19 at different natural carbon
sources.

The ideal sucrose concentration for Lactobacillus
acidophilus V19 to synthesize dextransucrase was
found using several percentages of 1, 2, 3,4, 5, 6, 7, 8,
and 9%. The outcome demonstrated that the optimal

sucrose  concentration for the synthesis of
dextransucrase was 6%, with a specific activity of 47
U/mg for dextransucrase. Conversely, 9% decreased
specific activity to 20.7 U/mg, as illustrated in Figure
3A. Using a dextransucrase production medium, the
effects of different nitrogen sources on dextransucrase
synthesis were investigated. The outcomes seemed to
be as illustrated in Figure 3B.

specific activity (Ulg

Cone. of sucrose my/100 ml

centrations on the
lus acidophilus V19; B)
tobacillus acidophilus V19 at

Figure 3: A) Effect su
dextransucrase producti a
Dextransucrase prody@fioh by
different nitrogn sougges.

Discuss

The imp method for recognizing
opolys aried (EPS) formation is by looking at the
ic Gharacteristics of the colonies, such as their
imy morphologies. Slimy colonies are
cterized by mucilaginous colonies. On the other
handy when an inoculation loop is removed from the
colony surface or cell pellet, ropy colonies produce long
filaments. To evaluate the microbial capacity to create
EPS, screening techniques based on cultivating the lab
on a medium enriched with various sugars (lactose,
lactose, galactose, or fructose) were employed [10]. The
findings in the present study provide evidence that lab
synthesizes dextran in a specific way when exposed to
an environment that contains sucrose as a carbon
source. Through the phosphotransferase system (PTS),
sucrose can enter the cell directly and be metabolized
by the body to produce either dextran or D-lactate [11].

Extracellular bacteria have enzymes called bacterial
dextransucrases that hydrolyze sucrose in its fructose
and polymerization to produce dextran. The fructose
that results enters the bacterium through PTS to meet
its metabolic requirement for glucose monomers,
where it forms an intermediate with glucose [12].

The present study revealed that out of twelve
different natural carbon sources, dates were the best,
followed by sweet potatoes and oranges. The specific
activity of dextransucrase was 46.6U/mg after
incubation with dates. Conversely, the formation of
dextransucrase was hindered by all other natural
carbon sources, except carrots and honeydew, each
having a specific activity of 22U/mg. Dates are
considered the best natural carbon source since sucrose
is a disaccharide, indicating that both glucose and
fructose monomers are their building blocks. Dates are
made of 70% sugars mainly glucose and fructose and
small amounts of sucrose and maltose [11, 13].With a
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specific activity of 51.3U/mg, beef extract was found to
be the most effective nitrogen source for the
production of dextransucrase, followed by yeast
extract, peptone, and tryptone.

On the other hand, the production of dextransucrase
was significantly reduced by ammonium chloride,
ammonium sulphate, and ammonium persulfate. These
observations suggest that organic nitrogen sources are
better dextransucrase inducers than inorganic sources,
of which beef extract is the best. Sources of nitrogen
are second in significance to carbon in terms of their
role in the proliferation of microbial cells. In addition
to being an essential component of proteins,
nucleotides, and enzymes, nitrogen is also a cofactor
that is essential to cellular metabolism [14].

However, dextran is an EPS that requires the enzyme
dextransucrase for synthesis. Variable nitrogen sources
can contain different amounts of amino acids, which
could affect the synthesis of proteins (enzyme
dextransucrase) and the production of dextran [14].
Meat extract dried into powder form is called beef
extract powder. A variety of culture media are made
from a nutrient-rich extract to aid in the growth of
various microorganisms. It provides nitrogen, vitamins,
amino acids, and carbon to the microbiological growth
media [15].

A range of concentrations of the beef extract, from 1
to 10%, was used to establish the ideal concentration of
the selected nitrogen source for the synthesis of
dextransucrase. The findings

bacterial metabolism, protein synthesis, and enzyme
activity.

On the other hand, the high inoculum size results in
competition for nutrients and substrates, as well as a
decrease in enzyme activity. Consequently, early
nutrient depletion from the medium and competition
with high concentrations of elevated growing
populations may be the cause of the activity drop with
increasing inoculum size. Furthermore, the quick
culture development was the cause of oxygen loss. The
synthesis of dextransucrase varied at different pH
values. It was found that to create dextransucrase,

which has a specific activity of 60 U/mg, Lac i/lus
acidophilus V19 required a pH of 5.8, Th
indicate that further pH readings showedt@,de¢reas
the activity of dextransucrase.
The enzyme's ability to cagglyzefa proces

affected by or entirely prevente ng
or acidity of the surroundi nvi

pH reaches a threshold where“the substrate molecule
no longer fits, the chemicalchan ill be impeded or
the effects on the polar
ttraction and repulsive
e configuration, and the active

an be
in the pH
. When the

site [16, Th].
To find ideal incubation temperature for
Lactob acidophilus V19 to produce

de e
0, 37, and 40 °C were investigated. At 37°C, the
indicate that at a uml amount of dextransucrase was produced. At
concentration of 6% beef extract, the productivity hi erature, the specific activity of dextransucrase

peaked, and the specific activity of dextransucrase
54.72U/mg. Dextransucrase-specific activity d

dextran concentration were both decre
increasing the content of the beef extract.
and 4 B.

Figure 4: A) Dext

acidophilus V19 at differe
of inoculum size on t
Lactobacillus acidophilus V19.

n

ction by Lactobacillus
f extract concentrations; B) Effect
dextransucrase production by

The impact of inoculum size on the generation of
dextran was investigated. A range of inoculum sizes
(1%-10%) was wused to incubate Lactobacillus
acidophilus V19. The findings showed that 4% was the
ideal inoculum size for dextransucrase production, with
57.4 U/mg protein for dextransucrase-specific activity.
However, dextransucrase-specific activity decreased to
34.8 U/ml as the inoculum size was raised. As inoculum
size increases, the interaction between substrate,
nutrients, and bacteria will intensify, enhancing

60.54 U/mg proteins. However, the findings
evealed that both higher and lower temperatures
resulted in a decrease in dextransucrase activity. Also,
after 48 hours of incubation, Lactobacillus acidophilus
V19 produced dextransucrase-specific activity of 60.97
U/mg.

As the incubation period increased, the concentration
dropped. After 96 hours, dextransucrase-specific
activity reached 19.9U/mg. The bacterial population
grew exponentially over the incubation period,
depleting the surrounding nutrients. Wastes and
harmful by products also began to build up, which
inhibited the biological processes inside the cell. That
could account for the enzyme's decline in enzymatic
activity. It is also important to note that the built-up by
products may cause disruptions between the enzyme
and its substrate [18].

Compared to Lactobacillus plantarum isolates,
Lactobacillus acidophilus isolates produced more of the
enzyme dextransucrase. Moreover, the optimal
conditions for producing dextransucrase were as
follows: pH adjusted to 5.5 with 4% inoculum size, 6%
dates extract as a carbon source, and 6% beef extract as
a nitrogen source, incubated at 37°C for 48 hours.
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