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Abstract

In this study analyzed the effects of Taraxacum scaturiginosum (T) and Asparagus officinalis (A) on Lactobacillus
plantarum (Lp). In the study, fatty acid, flavonoid, resveratrol content, vitamin, phytosterol levels and the antimicrobial
activities of T and A the fatty acid, flavonoid, resveratrol content, vitamin, phytosterol levels and antimicrobial activities
of Lp extracts treated with T and A were determined and compared. For this purpose, the control (T and A), Lp treated
with T and A (T+Lp, A+Lp) and Lp only cultures were used. According to experimental results; the fatty acid of the T
(dandelion) and A (asparagus) extracts significantly increased after being treated with Lp whereas in the controls that
the flavonoid and resveratrol levels decreased while the antimicrobial activity showed variations. Some vitamin levels
of extracts significantly decreased after being treated with Lp whereas in the controls. A herbal diet is recommended to
maintain the vitality of probiotic bacteria, which are necessary for a healthy life
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1. Introduction

Keeping pathogenic bacteria under control requires the use of probiotic bacteria. Probiotics are very effective on human
health, they have very important roles in the immune system, in fighting pathogens, and in protecting and healing the
intestinal epithelium [1]. Probiotics compete with pathogenic microorganisms and cling to the intestinal walls. They
stop the development of pathogens with the substances they secrete. The goal of probiotics is to reduce the number of
pathogens and strengthen immunity. [2]. The importance of prebiotics is indisputable as much as probiotics because
there is a symbiotic relationship between them. [3]. As is known, prebiotics are indigestible carbohydrates that activate
probiotic development and thus contribute to human health. [2]. It promotes the development of beneficial microflora
in the intestine, has a positive effect on regular and healthy digestion, increases mineral absorption, strengthens the
immune system, [4] inhibits the proliferation of pathogenic bacteria, has a laxative effect, reduces the risk of diarrhea
and colon cancer. It has been observed that they produce various fatty acids when used as a carbon source in the
intestinal flora (such as propionic acid, lactic acid and acetic acid). [5]. These fatty acids increase intestinal acidity and
increase mineral absorption. The compounds released as a result of fermentation also provide energy sources for
intestinal epithelial cells. [6]. In recent years, it has been determined that there is an increase in the number of
Bifidobacteria and a decrease in the number of pathogens in the intestinal microflora in prebiotic nutrition [5]. It has
also been stated that there is an increase in fecal lactobacilli numbers with prebiotic nutrition. [7].

This study, the effects of T and A, which are known to have prebiotic effects, on Lp were investigated. Some
phytochemical contents of this bacteria extracted with the plant were tried to be determined. In this study, the effects
of the plant samples used on Lp development and therefore on human health were investigated. As a result, the
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importance of the effect of plant nutrition on probiotic bacteria was emphasized. As a result, the importance of the effect
of herbal nutrition on probiotic bacteria is emphasized.

2. Material and methods

66032 (Cg) and 2 Dermatophytes Trichophyton spp. (Tr) and Epidermophyton spp. (Ep) were used in the study. The
microorganisms were supplied by Microbiology Laboratory Department of Biology, Faculty of Science, Firat University.
Lp were supplied by Department of Biology, Anadolu University.

2.1. Preparation of Microorganisms Cultures and Cultivation

Bacteria strains were inoculated with a nutrient broth and were incubated at 35+1°C for 24 h. Yeast strains were
incubated in Malt Extract Broth-Agar, while the dermatophyte fungi were incubated in Sabouraud Glucose Broth at
25+1°C for 48 h. The culture growing in the liquid medium was transferred to the broth tubes after performing turbidity
adjustment according to a McFarland (0.5) standard tube. Miiller Hinton Agar, Sabouraud Dextrose Agar and Potato
Dextrose Agar which were sterilized in an erlenmayer flask and cooled to 45-50°C were inoculated with the cultures of
bacteria, yeast and fungi in the broth at 1% proportion (10°¢ bacteria/ml, 104 yeast/ml, 10* fungus/ml). After shaking
well, a homogenous medium was obtained and 15 ml of the mixture was placed in petri dishes of 9 cm diameter. The
soaked discs were placed on solidified agar and The plant samples used in our study were taken from Firat University
campus, Elazig and Antalya city center, placed in sterile bags and stored in a deep freezer at -202C until analysis.

2.2. Extraction of lipids

Cell pellets whose wet weights were determined were homogenized with 3/2 (v v-1) hexaneisopropanol mixture. The
homogenate was centrifuged at 5000 rpm for 5 min at 4 °C and cell pellet remnant was precipitated. The supernatant
part was used in the vitamin and fatty acid analysis [8].

2.3. Preparation of fatty acid methyl esters

An aliquot was taken from the supernatant part of the cell pellet and 5 ml of 2% methanolic sulphuric acid was added.
The mixture was vortexed and then kept at 50 ©C for 12 hours. Then, after being cooled to room temperature, 5 ml of
5% sodium chloride was added and then it was vortexed. Fatty acid methyl esters were extracted with 2x5 ml hexane.
Fatty acid methyl esters were treated with 5 ml 2% KHCO3 solution and then the hexane phase was evaporated by the
nitrogen flow, and then by dissolving in 1 ml fresh hexane, they were taken to auto sampler vials [9].

2.4. Gas chromatographic analysis of fatty acid methyl esters

Methyl esters were analyzed with the SHIMADZU GC 17 Ver. 3 gas chromatography (Kyoto, Japan). For this analysis,
25m of long Machery-Nagel (Germany) capillary colon with an inner diameter of 0,25um and a thickness of 25 micron
film was used. During the analysis, the colon temperature was kept at 120-220 ©C, injection temperature was kept at
240 °C and the detector temperature was kept at 280 2C. The colon temperature program was adjusted from 120 2C to
220 °C and the temperature increase was determined to be 5 2C/min until 200 2C and 4 2C/min from 200 °C to 220 2C.
It was kept at 220 2C for 8 minutes and the total duration was set as 35 min and nitrogen gas was used as the carrier
gas. During the analysis, before the analysis of fatty acid methyl esters, mixtures of standard fatty acid methyl esters
were injected and the residence time of each fatty acid was determined. After this process, the necessary programming
was made and the fatty acid methyl esters mixtures of the samples were analyzed [8].

2.5. HPLC analysis of adek vitamins and sterol amount

The five ml supernatant was taken to 25 mL tubes with caps and 5% KOH solution was added. After it was vortexed, it
was kept at 85°C for 15 min. The tubes were then taken and cooled to room temperature and 5 mL of pure water was
added and mixed. Lypophlic molecules that did not saponify were extracted with 2x5 mL hexane. The hexane phase was
evaporated with nitrogen flow. it was dissolved in 1 mL (50+50%, v v-1) acetonitril/methanol mixture and then was
taken to auto sampler vials and was analyzed. The analysis was made with the Shimadzu brand HPLC device. In the
device as the pump LC-10 ADVP UV-visible, as the detector SPD-10AVP, as column oven CTO-10ASVP, as auto sampler
SIL-10ADVP, as degasser unit DGU-14A and Class VP software (Shimadzu, Kyoton Japan) was used and during the
mobile phase the acetonitril/methanol (60+40% v v-1) mixture was used. The mobile phase flow rate was determined
to be 1 mL A Uv detector was used for the analysis and as a column the Supelcosil LC 18 (15x4.6 cm, 5 pm; Sigma, USA)
column was used. For vitamin A and beta-charoten, detection of wave length 326 nm, for vitamin D and K, 265 nm, for
vitamin E, 202 nm was used [9].
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2.6. Statistical Analysis

The SPSS 10.0 software program was used. The comparison between experimental groups and the control group was
made using ANOVA and LSD tests [8].

2.7. DPPH Radical Scavenging Activity

A methanolic solution of 25 mg/L free radical DPPH was prepared. During the tests, plant samples of 25, 50, 100 and
250 uL concentrations were added to the methanolic solution of 3.9 ml DPPH radical. The mixture was vortexed and
incubated for 30 minutes at room temperature in a dark medium. The absorbance values were measured using a
spectrophotometer at 517 nm against a blank [10,11]. Radical scavenging activity was calculated as a %. The DPPH
radical scavenging activity was calculated using the following formula: (%)= [(ControlA-SamplingA)/( ControlA)]x100

2.8. Identification of Resveratrol and Flavonoid Content

The flavonoid and resveratrol analysis was performed in an HPLC device and all procedures were performed at 25°
[12].

2.9. Extraction and Analysis of Phytosterols

To the plant sample which was homogenized with hexane/isopropyl alcohol mixture (in proportion of 3/2 v/v) 5%
KOH was added and it was hydrolyzed at 852C. The extraction was treated with n-heptane and analyzed in an HPLC
device [13].

2.10. Sugar Analysis

The 10 g plant sample was homogenized with distilled water. Then, the pellet and supernatant sections were separated.
After the identification of the volume of the total filtrate, it was analyzed in an HPLC device and a Shim-Pack HRC NH2
(150x4.6 mm, 5 p) colon was used. Acetonitrile+water (v/v) (7%5/25%) mixture was used as the mobile phase [13].

2.11. Antimicrobial Activity

2.11.1. Test Microorganisms

A total of 4 bacteria (Bacillus megaterium DSM 32 (Bm), Staphylococcus aureus COWAN 1 (Sa), Escherichia coli ATCC
25922 (Ec) and Klebsiella pneumoniae FMC 5 (Kp), 2 yeasts Candida albicans FMC 17 (Ca) and Candida glabrata ATCC
lightly pressed. The petri dishes prepared in this manner were maintained at 4°C for 1.5-2 h. The plates inoculated with
bacteria were incubated at 37+1°C for 24 h; the plates inoculated with yeast and dermatophyte were incubated at
25+1°C for 3 days. At the end of these periods, the inhibition zones that formed on the medium were evaluated as mm
[14]

2.11.2. Growth of Lp and Treatment with Plant Extraction

After growing Lp, in the MRS broth, and measuring it at spectrophotometer against a blank at 517 nm, it was cultivated
in the environment containing the prepared minimal medium (0.019 M NaCl, 0.022 M KH2P0O4, 0.049 M Na2HPO4, 0.019
M NH4Cl, 0.002 M MgS04, 0.011 M glucose) [15] and the plant extract (the plant sample was treated with a solvent and
evaporated in evaporator, favorable growth media was prepared for the bacteria) at a level of 106 bacteria/ml under
sterile conditions and an appropriate value was achieved. It was measured at spectrophotometer against blank at 517
nm. After incubation, the extracts which had been grown in the minimal medium were collected and measured in
spectrophotometer against a blank at 517 nm for 6 h, 12 h, 24 h, 36 h, 48 h, 60 h and 72 h. After the measurements, the
extracts were cultivated and incubated in MRS agar for the cell and plate count. The samples were centrifuged and
pellets were collected at the point where growth was about to end. The fatty acid, vitamin, flavonoid, resveratrol and
antimicrobial activities of these pellets were analyzed. The same procedures were applied to the Lp and plant (T and A)
control group grown only in the minimal medium. In conclusion, the control (only plant) and Lp extract which was
treated with plant were compared in terms of fatty acid and vitamin antimicrobial activity.
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3. Results and discussion

3.1. Free Radical (DPPH) Neutralization Activity

It was determined that T. showed DPPH scavenging activity at a maximum concentration of 25 pl and a minimum of 250
ul. It was observed that A. was most effective at a maximum concentration of 250 pl. (p<0.0001). It was observed that
both plants used in the study had DPPH scavenging activity. Plant phenols have been shown to have the ability to inhibit
and neutralize superoxide, alkyl and hydroxyl free radicals that damage DNA and other cell components [16]. It has
been shown that dandelion leaves contain apigenin and luteolin and have strong antioxidant properties, and dandelion
is effective against DPPH radicals [17,18].
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Figure 1 DPPH radical scavenging activity T and A (ul)

3.2. Sugar contents

When the plant extracts were examined in terms of sugar content, it was determined that fructose was at significant
levels in T. and arabinose in A. (Table 1). A study has determined that dandelion contains fructose [19]. A study on
asparagus has reported that it lowers the amount of sugar in the blood and reduces the need for insulin, helps establish
fluid balance in the body, regulates blood pressure, cleans the blood and ensures the regular functioning of the liver and
kidneys [20].

Table 1 Sugar contents of plant extracts used in the study (pg /1 g)

Samp. | Glucose Fructose Arabinose |Sucrose Maltose
T - 0,263+0,00 |- 0,057+0,00 |0,0121+0,00
A 0,035+0,00|0,0537+0,00|0,019+0,00cd | 0,0003+0,00 | 0,0212+0,00

T.scaturiginosum (T) and A. officinalis (A) (cd: p<0.0001).

3.3. Fatty acid contents

The increase in palmitic acid (16:0), palmitoleic acid (16:01), stearic acid (18:0), oleic acid (18:1), linoleic acid (18:2),
linolenic acid (18:3) and total fatty acid levels (T+Lp. and A+Lp) of the extracts compared to the control (T and A)
indicates that dandelion and asparagus play a stimulating role for Lp development. It can be said that the mechanism
causing this increase is related to the activating effect of the available carbon source of the plants used on the enzymes
that control fatty acid synthesis.

In other words, it should be considered that fatty acid synthesis in the cell is affected by the carbon source in the
environment. The increase in some fatty acid levels of Lp extracted with T and A (T+Lp and A+Lp) compared to the
control (T and A) indicates that the plant extract is an environment that activates the growth of Lp. The decreasing fatty
acid levels in the extracts are thought to be consumed by these bacteria and are a necessary nutrient for the viability of
probiotic bacteria (Table 2).
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Table 2 Lp. treated with T. and A. fatty acid (f.a.) levels and comparison (ug/1g)

Orn. |16:0 16:01 18:0 18:1 18:2 18:3 Total(f.a.)

T 42.60+0 - 76.29+0 - - 384.39+0 502.90+0.20
T+Lp |301.66£1.664|311.66+0.66c4|313.66+1.33¢d|24.33+0.66 355.66+0.66¢4|295.66+0.669 | 1602.66+1.66<4
- 14.76+0.03 79.36%0.03 18.76+0.03 159.06+0.03
A+Lp|82.05+15.314 100.55+5.734 |90.56+36.14¢d | 388.32+288¢d | 73.21+33.11¢d|734.69+367

Lp 20.21+0.68 26.76+8.13> |32.53+0.23 59.43+3.26 38.33+£3.33 177.28+£11.51
(T+Lp: Dandelion+L.plantarum, T: Control, A+Lp: Asparagus+L.plantarum, A: Asparagus, Lp: L. plantarum), (cd: p<0.001).

A 46.16+0.06

3.4. Lipophilic vitamin and phytosterol contents (L.V.F)

It was determined that the levels of a-tocopherol, retinol, K1, K2 and vitamin D decreased in Lp. (T+Lp) samples
extracted with T compared to the control (T), and the levels of §-tocopherol and ergosterol, stigmasterol, and -
sitosterol partially increased. Studies have shown that dandelion contains vitamins A, C and E, and 25 grams of
dandelion leaves contain 7000 units of vitamin A, B and C vitamins [21]. In a study, it was observed that dandelion,
which is a food rich in calcium and other minerals, especially potassium, contains vitamins A and C, and contains
compounds such as torexacin, retinol, levulin and inulin. It has also been stated that dandelion is used as a diet, gives
strength and vitality to the body, and also supports the liver and prevents edema formation by removing excess water
accumulated in the body [22]. This increase resulting from the combination of bacteria and plants was thought to be
due to the increase in all parameters except vitamin K2 and stigmasterol in samples extracted with A (A+Lp) compared
to control (A). According to these results, the plant provides an environment for bacterial growth and the bacteria
evaluate this environment and increase the amount and variety of beneficial compounds in favor of vitality. If the
reduction is meant, it is said that the bacteria use the compound in the environment for their growth and maintain their
vitality, indirectly achieving a positive result.

In the study, it was thought that both results regarding the increase or decrease of the compounds in the environment

were positive for health. Because if what is meant is the increase of compounds in the environment; It says that bacteria
produce and the rate of beneficial compounds increases. If what is meant is a decrease, it can be said that the bacteria
use the compound in the environment for their growth and continue their vitality, and indirectly a positive result is
achieved. In a study, it was stated that Asparagus is low in calories, contains vitamins A, B1, B2, B6, folic acid, vitamin C,
keratin and various fibers. It has been determined that a bowl of boiled asparagus meets 66 percent of the body's daily
vitamin B needs, is a food source that is poor in Na and rich in K, also contains folate (vitamin B), protein, sugar, fat and
various minerals, eliminates edema caused by heart diseases and eliminates swelling in the hands and feet [20].

Table 3 Lipophilic vitamin and phytosterol levels of T and A treated Lp compared to control and comparison (ug/1g)

L.V.F T T+Lp A A+Lp Lp
5-tokoferol |0.0748+0.073 |0.0519+0 |0.0001+0 0.0020+0 |0.0018+0¢<d
Vitamin D  [0.0224+0.011 |0.0080+0¢<4|0.0008+0 0.0173+04|0.0010+0
a-tokoferol |0.240+0.01 0.0208+04 | 0.0002x0 0.145+04 |0.0108+0¢<d
Vitamin K1 |0.0253+0.005 |0.0023+0¢<4|0.0003+0 0.0151+04|0.0047+0
Vitamin K2 |0.0038+0.003 |0.0023+0 |0.0002+0 0.0013+0 |0.0007+0¢<d

Ergosterol |0.0280+0.006 |0.0867+0¢|0.0044+0.004 |0.0110+0¢|0.1418+0¢d
Stigmasterol | 0.0585+0.021 |0.407+04 |0.0298+0.0149 |0.0152+04|0.0327+0
B-sitosterol |0.2404+0.1421|0.3651+04 |0.0213+0.010 |4.388+0<d |0.0386+0
Retinol 0.0005+0 - - - 0.0001+0¢d

Retinolast |0.0003+0 0.0001+0 0.0058+04 | -
(T+Lp: Dandelion+L.plantarum, T: Dandelion-Control),A+Lp: Asparagus +L.plantarum, A: Asparagus-Control), (cd: <0.0001, d: p<0.001).
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A study has determined that Asparagus roots contain B-sitosterol, sitosterol-f3-d-glucoside [21]. It has been reported
that asparagus is rich in vitamins A, B, C, E and K and has therapeutic and protective properties against many diseases
[23].

3.5. Flavonoid contents

It was observed that the levels of rutin, morin, catechin, naringin, naringenin and resveratrol decreased in T+Lp
compared to T, the quercetin level did not change, and all parameters decreased in A+Lp extracts compared to A (Figure
2). According to these results, the decrease in flavonoid amounts means that Lp uses and consumes flavonoids in the
environment as a nutritional need and maintains its vitality, therefore, it is thought that these substances are nutrients
that help Lp to activate. It has been stated that dandelion is used as a traditional medicine due to the presence of phenolic
compounds, flavonoids and sugars it contains [24]. Studies have shown that dandelion is rich in sterols, flavonoids and
inulin [19], has a strong antioxidant property and is an indispensable nutrient for health, and also contains resveratrol,
a phenolic compound that has anti-mutagenic, anti-inflammatory and cancer chemopreventive activity, which is
effective in carcinogenesis. [25] It has been emphasized that plant phenols are very important in terms of their
antioxidant, antitumoral and antibiotic activities [26]. Flavonoids, a subclass of phenolic compounds, also attract the
attention of researchers because they are free radical scavengers, regulate enzyme activities and prevent cell
proliferation, and dandelion is used in traditional treatments. In some countries, it is used for liver, spleen and kidney
disorders, and in our country, it is used as a bile duct, diuretic and antidiabetic. [27]. Another study has indicated that
dandelion leaves are also very important. As a result of these studies, it has been stated that the leaves and roots are
used in drug production. Another study has indicated that dandelion contains sterols, flavonoids and inulin [19], has a
strong antioxidant property and is an indispensable nutrient for health. In a study, it has stated that dandelion leaves
are also very important and their leaves and roots are used in medicine. It is stated that dandelion contains sterols,
flavonoids and inulin, has strong antioxidant properties and is an indispensable nutrient for health [19]. It was observed
that asparagus preserved under different storage conditions showed physical, chemical, histological and
microbiological changes [28], and that there were differences in antioxidant capacities as a result of the analyses
performed after the development of A. officinalis (asparagus) exposed to 5 different light and air environments [29].
They stated that asparagus is a good source of protein containing all the necessary amino acids [30]. These studies are
similar to our studies in terms of chemical content.

Flavonoid and Resveratrol Contents (ng/1 g)
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T+Lp: Dandelion+L.plantarum, T: Dandelion, A+Lp: Asparagus+L.plantarum, A: Asparagus.
Figure 2 Flavonoid and resveratrol contents of T and A treated Lp compared to control and comparison (ug/1g)

3.6. Antimicrobial Activity

The antibacterial and antifungal effects of the fatty acid and vitamin extracts of dandelion and asparagus plants used in
the study and the antimicrobial activities (mm) of the fatty acid and vitamin extracts of T and A treated with Lp are
given in Table 4. According to the results, when the antimicrobial effects of the fatty acid samples extracted from T were
examined, it was found that they were effective on the pathogenic yeasts studied (11-17 mm), and this effect slightly
decreased in the extract treated with Lp (9-16 mm). When the antimicrobial properties of the vitamin contents were
examined, it was found that they were very highly effective on all pathogenic groups (25-35 mm), but this effect slightly
decreased in the extracts containing Lp. When the antimicrobial effects of the fatty acid samples of A were examined, it
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was determined that they showed the highest effect in Sa (30 mm), the least effect in Ep (8 mm), and generally showed
activity on pathogenic yeasts (9-17 mm). It was determined that this activity decreased significantly on the test
microorganisms in the Lp groups. When the antimicrobial properties of Lp alone were examined as a control, it was
observed that this effect was not very significant. According to the results, the antimicrobial properties of plant vitamin
contents were most effective compared to all parameters, and this effect decreased in the Lp groups, and this decrease
is thought to be due to the bacteria consuming the components in the environment and using them for their own benefit.
When the antimicrobial activity of fatty acids was evaluated, it was determined that they were effective on pathogens,
but they did not create an inhibition zone as high as vitamins. It was observed that the antimicrobial activities of
vitamins and phytosterols had a significant effect on pathogenic bacteria and yeasts and dermophyte fungi. The fact that
vitamins and phytosterols prevent the development of pathogens has shown once again that they are necessary and
important for health. It has been reported that fatty acids are the most effective inhibitors of Gr (+) bacteria and yeasts,
lauric, myristic, palmitic acids are effective against bacteria, and capric and lauric acids are effective against yeasts [31].
Lauric acid has been found to have a strong bactericidal effect against enterococci Gr (+), and caprylic acid has a strong
bactericidal effect against coliforms Gr (-) [32]. Other studies have shown that some food components reduce the
effectiveness of antimicrobials naturally present in foods or added to them. Starch reduces the antimicrobial activity of
stearic, oleic and linoleic acids, which are effective against Bacillus cereus spores and vegetative cells, and palmitic,
linoleic and linolenic acids against Clostridium botulinum and C. sporogenes [33,34]. When comparing skim milk with
12.9% fat milk, bacteriocin and nisin had reduced antilisterial activity in 12.9% fat milk [35]. Another study found that
the antimicrobial activity of the antioxidant BHA against several yeasts, molds and bacteria in corn oil broth was
significantly reduced [36]. The efficacy of lipophilic antimicrobials such as monolaurin, sorbic acid and certain fatty
acids has been found to be reduced in high-fat foods [37-39]. Lauric, oleic, linoleic and linolenic acids at levels <150
ng/ml were inhibitory to the growth of C. botulinum and C. sporogenes spores [33,34]. Caprylic, capric, lauric myristic,
oleic and linoleic acids were found to be inhibitory to the growth of Clostridium botulinum.

Table 4 Antimicrobial activity of the materials used in the study on pathogenic bacteria (mm.)

Orn Sa|Bm |Kp |Ec |Cg|Ca|Ep|Tr
TFAA 27|11 (13 |- [11|13|17 |12
TFAA-Lp|10|8 - 10(16|10(- |9

TVA 35(29 |37 |35|25(27|25]|25
TVA-Lp |10|17 |10 |12{19|16|12|22

AFAA  [30|- |14|8 [17]9 [13]|11
AFAA-Lp|15|- |- |- [25|15|23]8
AVA 25(35 |35 [37|27|25(27 |27
AVA-Lp |- |- |- |8 |- [13]- |-
Lp 8 |- |- |- [11]- |- |-

TFAA: Antimicrobial activity of dandelion fatty acids, TFAA-LP: Antimicrobial activity of dandelion treated Lp extract fatty acids, TVA: Antimicrobial
activity of dandelion vitamin contents, TVA-Lp: Antimicrobial activity of dandelion treated Lp extract vitamins, AFAA: Antimicrobial activity of
asparagus fatty acids, AFAA-Lp: Antimicrobial activity of asparagus treated Lp extract fatty acids, AVA: Antimicrobial activity of asparagus vitamin
contents, AVA-Lp: Antimicrobial activity of asparagus treated Lp extract vitamins, Lp: Some antimicrobial activity of L.plantarum. . (Bm:
B.megaterium, Sa: S.aureus, Ec: E.coli, Kp: Kpneumonia, Cg: C. glabrata, Ca: C. albicans, Ep: Epidermophyton spp., Tr: Trichophyton spp., T: Dandelion,
A: Asparagus).

4. Conclusion

As aresult, it was determined that the plants used in the study had significant effects on the development of L. plantarum
and that this effect produced positive results. This study draws attention to the relationship between probiotic bacteria
and plant-based nutrition. The importance of these plants in activating the development of probiotic bacteria and
preserving the vitality of this probiotic bacteria, which is necessary for a healthy life, has been highlighted.
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