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Abstract---Aim: The aim of the study is to assess and compare the
antimicrobial and antioxidant activity of commercially available
probiotic infused green tea, green coffee and slim tea. Materials and
methods: Synthesis of probiotic medium is done by 2 gm of each
sample was taken in 1 flask of 15 ml peptone water and mixed well.
Then it is inoculated in MRS agar plate and it is sealed in an
anaerobic jar for 48 hours. Antimicrobial activity is tested by agar well
diffusion method against S.mutans and the zone of inhibition is
measured. Antioxidant activity is measured with DPPH and % of
inhibition is measured. Results: In the antimicrobial activity, in all the
samples the activity increased with increasing concentration, but the
maximum was seen in slim tea. In antioxidant activity, all the samples
showed antioxidant activity although green tea showed more
antioxidant activity than green coffee and slim tea. Conclusion: In our
study, Bacillus coagulans incorporated green tea, green coffee and
slim tea exhibited both antimicrobial and antioxidant properties.
Since there was a good antimicrobial activity against S. mutans, these
can be incorporated in mouthwashes as a potential antibacterial agent
for oral infections and as an antioxidant carrier in the local drug
delivery.
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Introduction

Probiotics are defined as “live microorganisms which when administered in
adequate amounts confer a health benefit on the host”(1). Lactobacillus,
Bifidobacterium, Enterococcus, Streptococcus, Bacillus and fungal strains
belonging to Saccharomyces species are the most commonly reported
microorganisms as probiotics for animal and human consumption (2) The
intervention of certain probiotic strains have shown promise in improving clinical
conditions of acute and antibiotic-associated diarrhoea, irritable bowel syndrome,
inflammatory bowel disease, and also atopic dermatitis(3). However, most of the
non-spore forming probiotics (Lactobacillus and Bifidobacterium) cannot be
stored at ambient temperature for long shelf life and lose their viability during
storage(4). Several methods like microencapsulation and refrigeration during
storage and retail distribution are followed to retain the probiotic viability of these
probiotic products So, it can be a major burden for manufacturers to provide cost
effective probiotic ingredients (5)

The consumption of tea and coffee is very common in the world but its
consumption can vary from person to person in accordance with type , frequency,
temperature and strength. Tea and coffee are widely consumed mostly in four
forms— green tea, black tea, regular coffee and black coffee. Green tea is a ‘non-
fermented’ tea which contains more catechins compared to black tea or oolong
tea(6). Literature has reported that green tea has many medicinal properties such
as antioxidant, anti angiogenesis and anti proliferative properties that are
potentially relevant to prevention and treatment of various forms of cancer (7). In
the recent times, probiotic foods have gained a lot of attention by health
practioners and consumers which have led to significant increase in production of
probiotic food production and incorporation into dairy products, beverages and
infant formulas (8). The delivery of probiotic food as a carrier is an important
strategy to health benefit. These foods or the food processing must not affect the
probiotic potential of the food and also it should alter the taste of the food for
worse (9)

So the aim of the present study is to assess and compare the probiotic activity
and anti-oxidant potential of commercially available probiotic infused tea, green
tea and green coffee in India.

Materials and Methods

Samples used :

Sample 1 : Probiotic Green tea - Green tea extract , stevia, Bacillus coagulans
SNZ 1969 (temperature acid resistant)

Sample 2 : Probiotic Green coffee — Green coffee extract, natural coffee flavor,
Bacillus coagulans SNZ 1969 (temperature acid resistant)

Sample 3 : Probiotic Slim tea - Green tea extract , Garcinia, extract , stevia,
Bacillus coagulans SNZ 1969 (temperature acid resistant)
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Synthesis of probiotic medium: 2 gm of each sample was taken in 2 tubes of 15
ml peptone water and mixed well. Then it is kept in a shaker at 250rpm for 24
hours. Then it is inoculated in MRS agar plate and it is sealed in an anaerobic jar
for 48 hours.

The culture is sub-cultured twice and centrifuged and the supernatant was stored
for further study

Antimicrobial activity

Antibacterial activity of the supernatant strains against oral pathogen was
determined using the agar-well diffusion method with some modifications of the
protocol indicated by Chellappa et al. (10) ( Streptococcus mutans ). The selected
LAB isolates were inoculated from slants to fresh MRS broth containing 1%
glucose and incubated overnight at 37°C overnight active culture broth of each
isolate was centrifuged separately at 5000 rpm for 10 min at 4° cell-free
supernatant from each separate culture was collected as a crude extract for the
antagonistic study against selected oral pathogen. Pure cultures of oral pathogen
were inoculated from slants to brain heart infusion broth. After 24-hour
incubation at 37°C, a volume of 100 pl of inoculum of each indicator bacteria was
swabbed evenly over the surface of nutrient agar plates with a sterile cotton swab.
plates were allowed to dry, and a sterile cork borer (diameter 5 mm) was used to
cut uniform wells in the agar. Each well was filled with 100 pl culture-free filtrate
obtained from each of the acid-bile-tolerant LAB isolates. After incubation at 37°C
for 24 to 48 hours, the plates were observed for a zone of inhibition (ZOI) around
the well. )JThe diameter of the inhibition zone was measured by calipers in
millimeters, and a clear zone of 1 mm or more was considered positive inhibition.
Experiment was carried out in triplicates, and the activity was reported as the
diameter of ZOI + SD.

Antioxidant activity

The 2,2-diphenyl-2-picrylhydrazyl hydrate (DPPH) free radical scavenging activity
of the chocolate samples was determined to assess its antioxidant potential.
Various concentrations (10-50 pg/ml) of inoculated culture were mixed with 1 ml
of 0.1 mM DPPH in methanol solution and 450 ul of 50 mM Tris-HCI buffer (pH
7.4), and incubated for 30 min. After incubation, the reduction in the number of
DPPH free radicals was measured based on the absorbance at 517 nm. Ascorbic
acid was used as the standard controls and the percent (%) inhibition was
calculated from the following equation:

% Inhibition = [Absorbance of control — Absorbance of test sample] x100

Absorbance of control
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Results

Figure 1 : Preparation of green tea, green coffee and slim tea extract with peptone
water

Figure 2 : Anaerobic jar kept after incubating the samples with MRS agar
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Figure 4 : Collection of supernatants after centrifugation
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Figure 5 : Antimicrobial activity of the samples against S.mutans
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Graph 1 : Antimicrobial activity of the samples against S.mutans
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The growth of the probiotic stains were confirmed by subcultures (figure 3). In the
antimicrobial activity, green tea was found to have 10 mm ,11 mm and 14 mm
zone of inhibition at 25uL, 50 uL and 100 pL respectively. Green coffee showed 10
mm ,12 mm and 17 mm zone of inhibition at 25ul, 50 uL and 100 uL
respectively; and slim tea showed 13 mm ,20 mm and 23 mm zone of inhibition at
25uL, 50 uL and 100 pL respectively. Although all the samples the activity
increased with increasing concentration, but the maximum was seen in slim tea
(figure 5 and graph 1). In antioxidant activity, all the samples showed antioxidant
activity with increasing concentration. although green tea showed more
antioxidant activity than green coffee and slim tea at high concentrations (figure
6-8 and graph 2).

Discussion

Foods are now not only considered for taste but also for its nutritional values and
ability to improve the health. So, the interest in food ingredients which contains
valuable bioactive properties and lactic acid bacteria and bifidobacterial which
possess antagonistic activity against pathogens (11). There are different
mechanisms for control and inhibition of other microbes including nutrient
competition, production of inhibitory compounds and immune stimulation.
Amongst these, the bacteria which produces organic acids (lactic acid) to lower
the pH are most important. Additionally, certain strains are also capable of
producing bioactive molecules, such as ethanol, formic acid, fatty acids, hydrogen
peroxide and bacteriocins, that have antimicrobial activity (12)

Green tea is made with unfermented leaves from the plant family Camellia
sinensis L. These are rich in flavan-3-ols (epicatechin, catechin and galloylated
derivates), which has major health benefits. Other major polyphenols present in
green tea are the flavonols, mainly derivatives of quercetin and kaempferol
(principally glycosylated (13) Green tea also contains other compounds like tea
pigments, amino acids, vitamins, carbohydrates, minerals and purine alkaloids
(14). The beneficial effects of green tea have been attributed to all these
compounds, but principally to phenolic compounds because of their high
antioxidant properties (15)Literature says that green tea was found to have
antimicrobial property against pathogens without damaging the probiotic
bacteria. This selective activity towards microorganisms can promote a balanced
intestinal microbiota, similar to the effects of yogurt intake (16).

In our study, all the probiotic samples exhibited antimicrobial activity against
S.mutans. Similarly probiotic stains with different combinations have shown
significant antimicrobial activity against several pathogens (13,17-19). In a study
conducted by C. H. Jeong et al., the ABTS scavenging activity of the control
yogurt, although lower than that of the GTP yogurt, was nevertheless around 50%
(20). This can be attributed to the antioxidant properties of metabolites (e.g.,
polypeptides, peptides, and amino acids) produced during fermentation by LAB
(21) Also this effect has been found in a previous study in which the scavenging
activity of yogurt was increased due to production of peptides by probiotic
bacteria. Therefore, the antioxidant activity of green tea yogurts is considered to
derive from both the phenolic compounds present in green tea and the
metabolites generated by LAB (22). In our study, all the probiotic samples
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exhibited antioxidant activity with green tea being the highest. Similar findings
were found in many studies (23-26)

Conclusion

In our study, Bacillus coagulans incorporated green tea, green coffee and slim tea
exhibited both antimicrobial and antioxidant properties. Since there was a good
antimicrobial activity against S. mutans, these can be incorporated in
mouthwashes and as an antioxidant arrier in oral conditions like oral submucous
fibrosis in the local drug delivery. Further studies should be done with different
stains and in vivo methods.

References

1. Gassmann B. Requirements of Vitamin A, Iron, Folate and Vitamin B12.
Report of Joint FAO/WHO Expert Consultation. 107 Seiten, 5 Abb., 24 Tab.
Food and Agriculture Organization of the United Nations; Rome 1988
[Internet]. Vol. 35, Food / Nahrung. 1991. p. 20-20. Available from:
http://dx.doi.org/10.1002 /food.19910350104

2. Markowiak P, Slizewska K. The role of probiotics, prebiotics and synbiotics in
animal nutrition. Gut Pathog [Internet]. 2018 Jun 6;10:21. Available from:
http://dx.doi.org/10.1186/s13099-018-0250-0

3. Dupont A. Faculty Opinions recommendation of Probiotics for the prevention
of Clostridium difficile-associated diarrhea in adults and children [Internet].
Faculty Opinions — Post-Publication Peer Review of the Biomedical Literature.
2016. Available from: http://dx.doi.org/10.3410/£.718026239.793513707

4. Succi M, Tremonte P, Pannella G, Tipaldi L, Cozzolino A, Coppola R, et al.
Survival of commercial probiotic strains in dark chocolate with high cocoa
and phenols content during the storage and in a static in vitro digestion
model. J Funct Foods [Internet]. 2017 Aug 1;35:60-7. Available from:
https:/ /www.sciencedirect.com/science/article/pii/S1756464617302591

S. Min M, Bunt CR, Mason SL, Bennett GN, Hussain MA. Effect of Non-Dairy
Food Matrices on the Survival of Probiotic Bacteria during Storage.
Microorganisms [Internet]. 2017  Aug 1;5(3).  Available  from:
http://dx.doi.org/10.3390/microorganisms5030043

6. Cabrera C, Artacho R, Giménez R. Beneficial Effects of Green Tea—A Review.
J Am Coll Nutr [Internet]. 2006 Apr 1;25(2):79-99. Available from:
https://doi.org/10.1080/07315724.2006.10719518

7. Zhang Y-J, Gan R-Y, Li S, Zhou Y, Li A-N, Xu D-P, et al. Antioxidant
Phytochemicals for the Prevention and Treatment of Chronic Diseases.
Molecules [Internet]. 2015 Nov 27;20(12):21138-56. Available from:
http://dx.doi.org/10.3390/molecules201219753

8. Soccol CR, Prado MRM, Garcia LMB, Rodrigues C, Medeiros ABP, Soccol VT.
Current developments in probiotics. J Microb Biochem Technol [Internet].
2014;7(1):011-20. Available from:
https://www.researchgate.net/profile/Lina-Blandon-
Garcia/publication/274084222_Microbial_Biochemical_Technology_Current_
Developments_in_Probiotics/links/5515db050cf2d70ee272d33d /Microbial-
Biochemical-Technology-Current-Developments-in-Probiotics.pdf


https://paperpile.com/c/icKVEC/iOXI+lf32+rBN3+Ime5
http://paperpile.com/b/icKVEC/Xazw
http://paperpile.com/b/icKVEC/Xazw
http://paperpile.com/b/icKVEC/Xazw
http://paperpile.com/b/icKVEC/Xazw
http://dx.doi.org/10.1002/food.19910350104
http://paperpile.com/b/icKVEC/LF3L
http://paperpile.com/b/icKVEC/LF3L
http://dx.doi.org/10.1186/s13099-018-0250-0
http://paperpile.com/b/icKVEC/66cd
http://paperpile.com/b/icKVEC/66cd
http://paperpile.com/b/icKVEC/66cd
http://paperpile.com/b/icKVEC/66cd
http://dx.doi.org/10.3410/f.718026239.793513707
http://paperpile.com/b/icKVEC/VqeJ
http://paperpile.com/b/icKVEC/VqeJ
http://paperpile.com/b/icKVEC/VqeJ
http://paperpile.com/b/icKVEC/VqeJ
https://www.sciencedirect.com/science/article/pii/S1756464617302591
http://paperpile.com/b/icKVEC/A8nw
http://paperpile.com/b/icKVEC/A8nw
http://paperpile.com/b/icKVEC/A8nw
http://paperpile.com/b/icKVEC/A8nw
http://dx.doi.org/10.3390/microorganisms5030043
http://paperpile.com/b/icKVEC/wsgi
http://paperpile.com/b/icKVEC/wsgi
https://doi.org/10.1080/07315724.2006.10719518
http://paperpile.com/b/icKVEC/L49B
http://paperpile.com/b/icKVEC/L49B
http://paperpile.com/b/icKVEC/L49B
http://paperpile.com/b/icKVEC/L49B
http://dx.doi.org/10.3390/molecules201219753
http://paperpile.com/b/icKVEC/PLBi
http://paperpile.com/b/icKVEC/PLBi
http://paperpile.com/b/icKVEC/PLBi
http://paperpile.com/b/icKVEC/PLBi
https://www.researchgate.net/profile/Lina-Blandon-Garcia/publication/274084222_Microbial_Biochemical_Technology_Current_Developments_in_Probiotics/links/5515db050cf2d70ee272d33d/Microbial-Biochemical-Technology-Current-Developments-in-Probiotics.pdf
https://www.researchgate.net/profile/Lina-Blandon-Garcia/publication/274084222_Microbial_Biochemical_Technology_Current_Developments_in_Probiotics/links/5515db050cf2d70ee272d33d/Microbial-Biochemical-Technology-Current-Developments-in-Probiotics.pdf
https://www.researchgate.net/profile/Lina-Blandon-Garcia/publication/274084222_Microbial_Biochemical_Technology_Current_Developments_in_Probiotics/links/5515db050cf2d70ee272d33d/Microbial-Biochemical-Technology-Current-Developments-in-Probiotics.pdf
https://www.researchgate.net/profile/Lina-Blandon-Garcia/publication/274084222_Microbial_Biochemical_Technology_Current_Developments_in_Probiotics/links/5515db050cf2d70ee272d33d/Microbial-Biochemical-Technology-Current-Developments-in-Probiotics.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2497

Majeed M, Majeed S, Nagabhushanam K, Arumugam S, Beede K, Ali F.
Evaluation of probiotic Bacillus coagulans MTCC 5856 viability after tea and
coffee brewing and its growth in GIT hostile environment. Food Res Int
[Internet]. 2019 Jul;121:497-505. Available from:
http://dx.doi.org/10.1016/j.foodres.2018.12.003

Chellapa LR, Shanmugam R, Indiran MA, Samuel SR. Biogenic nanoselenium
synthesis, its antimicrobial, antioxidant activity and toxicity. Bioinspired,
Biomimetic and Nanobiomaterials [Internet]. 2020 Sep 1;9(3):184-9. Available
from: https://doi.org/10.1680/jbibn.19.00054

Saarela M, Lahteenméki L, Crittenden R, Salminen S, Mattila-Sandholm T.
Gut bacteria and health foods--the European perspective. Int J Food
Microbiol [Internet]. 2002 Sep 15;78(1-2):99-117. Available from:
http://dx.doi.org/10.1016/s0168-1605(02)00235-0

De Vuyst L, Leroy F. Bacteriocins from lactic acid bacteria: production,
purification, and food applications. J Mol Microbiol Biotechnol [Internet].
2007;13(4):194-9. Available from: http://dx.doi.org/10.1159/000104752
Georgieva R, Yocheva L, Tserovska L, Zhelezova G, Stefanova N, Atanasova A,
et al. Antimicrobial activity and antibiotic susceptibility
ofLactobacillusandBifidobacteriumspp. intended for use as starter and
probiotic cultures [Internet]. Vol. 29, Biotechnology & Biotechnological
Equipment. 2015. p. 84-91. Available from:
http://dx.doi.org/10.1080/13102818.2014.987450

Lacey AML de, de Lacey AML, Pérez-Santin E, Lopez-Caballero ME, Montero
P. Survival and metabolic activity of probiotic bacteria in green tea [Internet].
Vol. 55, LWT - Food Science and Technology. 2014. p. 314-22. Available
from: http://dx.doi.org/10.1016/j.1lwt.2013.08.021

Hirasawa M. Multiple effects of green tea catechin on the antifungal activity of
antimycotics against Candida albicans [Internet]. Vol. 53, Journal of
Antimicrobial =~ Chemotherapy. 2004. p. 225-9. Available from:
http://dx.doi.org/10.1093/jac/dkh046

Cardona F, Andrés-Lacueva C, Tulipani S, Tinahones FJ, Queipo-Ortuno MI.
Benefits of polyphenols on gut microbiota and implications in human health.
J Nutr Biochem [Internet]. 2013 Aug;24(8):1415-22. Available from:
http://dx.doi.org/10.1016/j.jnutbio.2013.05.001

Munoz-Atienza E, Gémez-Sala B, Aratjo C, Campanero C, del Campo R,
Hernandez PE, et al. Antimicrobial activity, antibiotic susceptibility and
virulence factors of Lactic Acid Bacteria of aquatic origin intended for use as
probiotics in aquaculture. BMC Microbiol [Internet]. 2013 Jan 24;13:15.
Available from: http://dx.doi.org/10.1186/1471-2180-13-15

Shino B, Peedikayil FC, Jaiprakash SR, Bijapur GA, Kottayi S, Jose D.
Comparison of Antimicrobial Activity of Chlorhexidine, Coconut Oil,
Probiotics, and Ketoconazole onCandida albicanslsolated in Children with
Early Childhood Caries: An In Vitro Study [Internet]. Vol. 2016, Scientifica.
2016. p. 1-5. Available from: http://dx.doi.org/10.1155/2016/7061587
Tejero-Sarifiena S, Barlow J, Costabile A, Gibson GR, Rowland I. In vitro
evaluation of the antimicrobial activity of a range of probiotics against
pathogens: evidence for the effects of organic acids. Anaerobe [Internet]. 2012
Oct;18(5):530-8. Available from:
http://dx.doi.org/10.1016/j.anaerobe.2012.08.004


http://paperpile.com/b/icKVEC/yxfY
http://paperpile.com/b/icKVEC/yxfY
http://paperpile.com/b/icKVEC/yxfY
http://paperpile.com/b/icKVEC/yxfY
http://dx.doi.org/10.1016/j.foodres.2018.12.003
http://paperpile.com/b/icKVEC/LDET
http://paperpile.com/b/icKVEC/LDET
http://paperpile.com/b/icKVEC/LDET
http://paperpile.com/b/icKVEC/LDET
https://doi.org/10.1680/jbibn.19.00054
http://paperpile.com/b/icKVEC/3ncp
http://paperpile.com/b/icKVEC/3ncp
http://paperpile.com/b/icKVEC/3ncp
http://paperpile.com/b/icKVEC/3ncp
http://dx.doi.org/10.1016/s0168-1605(02)00235-0
http://paperpile.com/b/icKVEC/1JQK
http://paperpile.com/b/icKVEC/1JQK
http://paperpile.com/b/icKVEC/1JQK
http://paperpile.com/b/icKVEC/1JQK
http://paperpile.com/b/icKVEC/lsKo
http://paperpile.com/b/icKVEC/lsKo
http://paperpile.com/b/icKVEC/lsKo
http://paperpile.com/b/icKVEC/lsKo
http://paperpile.com/b/icKVEC/lsKo
http://paperpile.com/b/icKVEC/lsKo
http://dx.doi.org/10.1080/13102818.2014.987450
http://paperpile.com/b/icKVEC/1VAn
http://paperpile.com/b/icKVEC/1VAn
http://paperpile.com/b/icKVEC/1VAn
http://paperpile.com/b/icKVEC/1VAn
http://dx.doi.org/10.1016/j.lwt.2013.08.021
http://paperpile.com/b/icKVEC/ohmW
http://paperpile.com/b/icKVEC/ohmW
http://paperpile.com/b/icKVEC/ohmW
http://paperpile.com/b/icKVEC/ohmW
http://dx.doi.org/10.1093/jac/dkh046
http://paperpile.com/b/icKVEC/wkcO
http://paperpile.com/b/icKVEC/wkcO
http://paperpile.com/b/icKVEC/wkcO
http://paperpile.com/b/icKVEC/wkcO
http://dx.doi.org/10.1016/j.jnutbio.2013.05.001
http://paperpile.com/b/icKVEC/jvGs
http://paperpile.com/b/icKVEC/jvGs
http://paperpile.com/b/icKVEC/jvGs
http://paperpile.com/b/icKVEC/jvGs
http://paperpile.com/b/icKVEC/jvGs
http://paperpile.com/b/icKVEC/jvGs
http://paperpile.com/b/icKVEC/DBXx
http://paperpile.com/b/icKVEC/DBXx
http://paperpile.com/b/icKVEC/DBXx
http://paperpile.com/b/icKVEC/DBXx
http://paperpile.com/b/icKVEC/DBXx
http://paperpile.com/b/icKVEC/DBXx
http://paperpile.com/b/icKVEC/FGBs
http://paperpile.com/b/icKVEC/FGBs
http://paperpile.com/b/icKVEC/FGBs
http://paperpile.com/b/icKVEC/FGBs
http://dx.doi.org/10.1016/j.anaerobe.2012.08.004

2498

20.

21.

22.

23.

24.

25.

26.

Jeong CH, Ryu H, Zhang T, Lee CH, Seo HG, Han SG. Green tea powder
supplementation enhances fermentation and antioxidant activity of set-type
yogurt. Food Sci Biotechnol [Internet]. 2018 Oct;27(5):1419-27. Available
from: http://dx.doi.org/10.1007/s10068-018-0370-9

Virtanen T, Pihlanto A, Akkanen S, Korhonen H. Development of antioxidant
activity in milk whey during fermentation with lactic acid bacteria. J Appl
Microbiol [Internet]. 2007 Jan;102(1):106-15. Available from:
http://dx.doi.org/10.1111/j.1365-2672.2006.03072.x

Amirdivani S, Baba ASH. Green tea yogurt: major phenolic compounds and
microbial growth. J Food Sci Technol [Internet]. 2015 Jul;52(7):4652-60.
Available from: http://dx.doi.org/10.1007/s13197-014-1670-6

Markus J, Mathiyalagan R, Kim Y-J, Abbai R, Singh P, Ahn S, et al.
Intracellular synthesis of gold nanoparticles with antioxidant activity by
probiotic Lactobacillus kimchicus DCYSI1T isolated from Korean kimchi.
Enzyme Microb Technol [Internet]. 2016 Dec;95:85-93. Available from:
http://dx.doi.org/10.1016/j.enzmictec.2016.08.018

Muniandy P, Shori AB, Baba AS. Influence of green, white and black tea
addition on the antioxidant activity of probiotic yogurt during refrigerated
storage [Internet]. Vol. 8, Food Packaging and Shelf Life. 2016. p. 1-8.
Available from: http://dx.doi.org/10.1016/j.fps1.2016.02.002

Afify AE-MMR, Afify AE-MM, Romeilah RM, Sultan SIM, Hussein MM.
Activities and biological evaluations of probiotic bacteria strains [Internet].
Vol. 4, International Journal of Academic Research. 2012. p. 138-46.
Available from: http://dx.doi.org/10.7813/2075-4124.2012/4-6/a.19
Abdhul K, Ganesh M, Shanmughapriya S, Kanagavel M, Anbarasu K,
Natarajaseenivasan K. Antioxidant activity of exopolysaccharide from
probiotic strain Enterococcus faecium (BDU7) from Ngari. Int J Biol
Macromol [Internet]. 2014 Sep;70:450-4. Available from:
http://dx.doi.org/10.1016/j.ijjbiomac.2014.07.026


http://paperpile.com/b/icKVEC/s0tn
http://paperpile.com/b/icKVEC/s0tn
http://paperpile.com/b/icKVEC/s0tn
http://paperpile.com/b/icKVEC/s0tn
http://dx.doi.org/10.1007/s10068-018-0370-9
http://paperpile.com/b/icKVEC/qnw9
http://paperpile.com/b/icKVEC/qnw9
http://paperpile.com/b/icKVEC/qnw9
http://paperpile.com/b/icKVEC/qnw9
http://dx.doi.org/10.1111/j.1365-2672.2006.03072.x
http://paperpile.com/b/icKVEC/uD9f
http://paperpile.com/b/icKVEC/uD9f
http://paperpile.com/b/icKVEC/uD9f
http://paperpile.com/b/icKVEC/uD9f
http://paperpile.com/b/icKVEC/iOXI
http://paperpile.com/b/icKVEC/iOXI
http://paperpile.com/b/icKVEC/iOXI
http://paperpile.com/b/icKVEC/iOXI
http://dx.doi.org/10.1016/j.enzmictec.2016.08.018
http://paperpile.com/b/icKVEC/lf32
http://paperpile.com/b/icKVEC/lf32
http://paperpile.com/b/icKVEC/lf32
http://paperpile.com/b/icKVEC/lf32
http://dx.doi.org/10.1016/j.fpsl.2016.02.002
http://paperpile.com/b/icKVEC/rBN3
http://paperpile.com/b/icKVEC/rBN3
http://paperpile.com/b/icKVEC/rBN3
http://paperpile.com/b/icKVEC/rBN3
http://dx.doi.org/10.7813/2075-4124.2012/4-6/a.19
http://paperpile.com/b/icKVEC/Ime5
http://paperpile.com/b/icKVEC/Ime5
http://paperpile.com/b/icKVEC/Ime5
http://paperpile.com/b/icKVEC/Ime5
http://dx.doi.org/10.1016/j.ijbiomac.2014.07.026

