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ABSTRACT

Tea is widely used beverage with medicinal benefits. Black tea is the complete fermented/oxidized form of tea
leaves. Black tea contains complex flavonoids called theaflavins and thearubigins, which are responsible for a
number of potential health benefits. Antioxidant, anticancerous, antidiabetic effects of theaflavins from black tea
was well documented and reviewed. But the antimicrobiological effects of black tea were not extensively reported.
Tea flavonoids can act against foodborne and other pathogenic bacteria, virulent protein toxins produced by
bacteria, virulent bacteriophages, pathogenic viruses and fungi which includes the bioavalibility of the flavonoids.
Moreover the sustenance of antimicrobial potential was also correlated with the shelf life of black tea. In this
perspective the focus of this review is to introspect the antibacterial, antiviral, antiprotozoal, antifungal activities of

black tea.
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INTRODUCTION

Tea is the most widely used ancient beverage in the
world with the observation of medicinal benefits. During
the fermentation process, in which green tea oxidizes to
form black tea usually caffeine content tends to remain
constant, while the types of flavonoids present in the tea
differ. Green tea usually contains simple flavonoids
called catechins, while black tea contains complex
flavonoids called theaflavins and thearubigins, which are
responsible for a number of potential health benefits
(Preedy, 2015). Nowadays it is found that black tea is
most widely consumed in Western countries, probably
due to its good storage properties, which indirectly
promotes active trade with tea-producing countries in
Asia including India. Black tea represents over 90% of
all tea sold in the West and the main tea beverage in
India, Europe, Russia, North America, the Middle East,
Indonesia, North Africa, Chile, Hong Kong, Australia,
and New Zealand (Waugh et al., 2017). The therapeutic
uses of black tea were mostly investigating its
antioxidant properties and correlated with the brewing
time (Nikniaz et al.,, 2016). It could therefore be
interesting to review the therapeutic potential of black
tea in relation to lifestyle and health effects from a
microbiological perspective. In view of the perceived
positive health effects of black tea as the body weight
reduction by black tea was reported by Pan et al., 2016.
Black tea is the fermented/oxidized form of tea. Tea
leaves produce organic compounds which are involved in
the defense of the plants against invading pathogens
including insects, bacteria, fungi, viruses. Tea flavonoids

can act against foodborne and other pathogenic bacteria,
virulent protein toxins produced by bacteria, virulent
bacteriophages, pathogenic viruses and fungi which
includes the bioavalibility of the flavonoids (Zhao and
Shah, 2016). They had described concomitant ingestion
of lactic acid bacteria and black tea synergistically
enhances flavonoid bioavailability. Black tea shows its
antioxidant property by inhibiting lipid peroxidation and
chelating metal ions (Horie et al., 2017). The
anticancerous (against ovarian cancer, lung cancer, colon
cancer) effect of Black tea was already established
(Bhattacharya et al., 2017; Zhan et al, 2017). The
antidiabetic effects of Black tea were established as well.
Anti-hyperglycemic effect of black tea was demonstrated
by Fu et al., 2017. The Black tea infusions hawe
antimicrobial effects as well. The aim of this review is to
focus on the various aspects of antimicrobial effects of
Black tea on different types of microorganisms including
bacteria, virus, fungi, protozoa as well.

e Antibacterial activities of Black tea

Chan et al., 2011 have found that the black tea inhibited
the growth of Micrococcus luteus and Bacillus. cereus.
The growth of Staphylococcus aureus was inhibited by
Black tea reported by Chopra and Greenwood, 2001.
Naderi et al., 2011 have reported antibacterial activity of
Black tea against Streptococcus mutansin in vitro
studies. Mughal et al., 2007 have demonstrated the
antibacterial activity of black tea along with the
synergistic effects with Chloramphenicol, Tetracycline,
Levofloxacin antibiotics. Patil et al., 2016 hawe
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demonstrated wide range of antibacterial activity of black
tea against Gram positive organisms as Bacillus cereus
ATCC13061, Staphylococcus aureus ATCC6538p,
Staphylococcus saprophyticus KCTC3345, Listeria
monocytogenes ATCC7644 and Gram negative bacteria
Proteus vulgaris KCTC2512, Pseudomonas aeruginosa
KCTC2004, Pseudomonas putida ATCC49128 and
Serratia marcescens KCTC42171. Obwoge, 2017 had
reported the antimicrobial effects of black tea against
Staphylococcus aureus, Streptococcus faecalis and
Escherichia coli.

e Antiviral activities of Black tea

Cantatore et al. 2013, have demonstrated the antiviral
effects of Black tea against simplex virus-1 infection.
Research had demonstrated that theaflavins of Black tea
contain antiviral activity against Herpes simplex virus 1
& 2 (HSV-1 & HSV-2) and on the Sindbis virus (SINV)
(Villagomez, 2017). Epigallocatechin gallate and
theaflavin digallate (TF3) from black tea had inhibited
the infectivity of both influenza A virus, influenza B
virus (Yang et al.,, 2014). Black tea extract (BTE),
containing flavonoids theaflavins, could inhibit herpes
simplex virus type-1 (HSV-1) infection in cultured A549
(human epithelial) and Vero cells inhibited by Cantatore
et al., 2013. Quercetin from black tea can be as antiviral
agent against Dengue virus DENV-2 strain (Rahaman,
2015).

e Antiprotozoal activities of Black tea
Antihemolytic, hepatoprotective and nephroprotection
action of black tea against Plasmodium berghei was done
by Nakichat et al., 2017. Obwoge, 2017 had
demonstrated the antiprorozoal activities of black tea
against Entamoeba coli.

e Antifungal activities of Black tea

Battikh et al., 2012 have demonstrated the antifungal
effects of black tea against Candida sp. anti-Candida
activity of tea polyphenols was demonstrated by
Sitheeque, 2009. Obwoge, 2017 had demonstrated the
antifungal activities of black tea against Candida
albicans. In vitro antifungal activity against Candida
species of Sri Lankan orthodox black tea belonging to
different agro-climatic elevations was demonstrated by
Ratnasooriya et al., 2017. The antifungal activities of
black tea against Candida albicans ATCC
14053, Candida albicans ATCC 64548 and Candida
krusei ATCC 6258 strains were done by Camargo et al.,
2016.

CONCLUSION

Olosunde et al., 2012 had also demonstrated the various
aspects of the Black tea extracts on different
microorganisms. Antimicrobial effects of Black tea
extracts were observed against Pseudomonas Aeruginosa
isolated from eye infections (Flayyih et al., 2013) and the
antimicrobial capacities were compared with different
antibiotics viz. Carbenicillin, Tetracycline, Cefotaxime.
The Minimum Inhibitory Concentrations were

determined and the zone of inhibitions were measured
with respect to different concentrations of Black tea
extracts. The antimicrobial activities along with
Physicochemical, Biochemical parameters of Black tea
were determined by Saha and Shyam Choudhury, 2016.
This paper also have shown the change in antimicrobial
potential during storage in different packaging—which
established the superiority of Black tea to retain the
Biochemical properties which are the responsible
candidate for the antimicrobial properties.

REFERENCE

1. Battikh H, Bakhrouf A, Ammar E. (2012)
Antimicrobial effect of kombucha analogues. LWT
Food Sci Technol.,2012; 47: 71-77. doi:
10.1016/j.lwt.2011.12.033.

2. Bhattacharyya, N., Mondal, S., Moulik, S., Paul, S.,
Bhattacharrya, S., Hazra, A K., Ali, N., Adhikari, A.
and Chatterjee, A.(2017) Effect of Black Tea
Polyphenol on Cell-ECM Interaction and MMP.
American Journal of Plant Sciences, 2017; 8:
856-866.

3. Camargo, L.E.A, Pedroso, L.S., Vendrame, S.C.,
Mainardes, R.M. and Khalil, N.M. (2016) Braz. J.
Biol. vol.76 no.2 Séo Carlos Apr./June 2016
Epub Mar 15, 2016.

4, Antioxidant and antifungal activities of Camellia
sinensis (L.) Kuntze leaves obtained by different
forms of production Cantatore, A., S.D.
Randall, Traum, D. and Adam, S.D.(2013) Effect of
black tea extract on herpes simplex virus-1 infection
of cultured cells. BMC Complementary and
Alternative Medicine. The official journal of the
International Society for Complementary Medicine
Research (ISCMR), 13: 139.

5. Chan, EW.C., Soh,E.Y,, Tie,P.P. and Law, Y.P.
(2011) Antioxidant and antibacterial properties of
green, black, and herbal teas of Camellia sinensis.
2011 Pharmacognosy Res.; 3(4): 266-272.

6. Chopra I and Greenwood D (2001), “Antibacterial
Agents: Basis of Action”, in: Encyclopedia of Life
Sciences, Nature Publishing Group, John Wiley and
Sons, Limited.

7. Flayyih, M. T., Yousif, H. S., & Subhi, I. M. (2013).
Antimicrobial effects of black tea (Camellia
sinensis) on Pseudomonas aeruginosa isolated from
eye infection. Iragi Journal of Science, 54(2):
255-265.

8. Fu, Q. Li, Q-S, Lin, X-M., Qiao, R-Y., Yang, R.,
Li, X-M, Dong, Z-B, Xiang L-P, Zheng, X-Q, Lu,
J-L., Yuan, C-B, Ye J-H. and Liang Y-R, (2017)
Antidiabetic Effects of Tea. Molecules, 2017; 22:
849.

9. Horie, M., Nara, K., Sugino, S., Umeno, A. and
Yoshida, Y. (2017) Comparison of antioxidant
activities among four kinds of Japanese traditional
fermented tea.

10. Mughal, T., Tahir, A, Qureshi, S., Nazir, T. and
Rasheed, M. (2010) Antibacterial activity of Black

WWW.ejpmr.com

485



https://bmccomplementalternmed.biomedcentral.com/
https://bmccomplementalternmed.biomedcentral.com/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chan%20EW%5BAuthor%5D&cauthor=true&cauthor_uid=22224051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soh%20EY%5BAuthor%5D&cauthor=true&cauthor_uid=22224051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tie%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=22224051
https://www.ncbi.nlm.nih.gov/pubmed/?term=Law%20YP%5BAuthor%5D&cauthor=true&cauthor_uid=22224051
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3249787/

Gargi etal.

European Journal of Pharmaceutical and Medical Research

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

tea against Streptococcus mutants and its synergism
with antibiotics. J App Pharm, 2010; 2(2): 60-67.
Naderi, N.J., Niakan, M., Fard, M.J.K. and Zardi, S.
(2011) Antibacterial Activity of Iranian Green and
Black Tea on Streptococcus Mutans: An In Vitro
Study. J Dent (Tehran)., 2011 Spring; 8(2): 55-59.
Nakichat, S., Chachiyo, S., Srichairatanakool, S.,
Uthaipibull, S., Somsak, V. (2017) Antihemolytic,
hepatoprotective and nephroprotection action of
black tea against Plasmodium berghei infected mice.
WJST.,, 14: 9.

Nikniaz, Z., Madavi, R., Ghaemmaghami, S.J.,
Yagin, N.L. and Nikniaz, L. (2016) Effect of
different brewing times on antioxidant activity and
polyphenol content of loosely packed and bagged
black teas (Camellia sinensisL.) Avicenna J
Phytomed, 2016 May-Jun; 6(3): 313-321.
Obwoge, O. (2017) Pharmacological properties and
health benefits of tea selected from three growing
regions of Kenya. M.Sc Thesis under JOMO
KENYATTA UNIVERSITY OF AGRICULTURE
AND TECHNOLOGY.

Olosunde, O.F., Abu-Saeed, K. and Abu-Saeed,
M.B. (2012) Phytochemical Screening and
Antimicrobial Properties of a Common Brand of
Black Tea (Camellia sinensis) Marketed in Nigerian
Environment. Adv Pharm Bull., 2012 Dec; 2(2):
259-263.

Pan, H., Gao, Y. and Tu, Y. (2016) Mechanisms of
Body Weight Reduction by Black Tea Polyphenols.

Molecules, 2016; 21: 1659;
doi:10.3390/molecules21121659.
Patil A, Murty VP Dunsmoor JE ,Phelps

EA, Davachi L. (2016) Reward retroactively
enhances memory consolidation for related items.
Learn Mem., 2016 Dec. 15; 24(1): 65-69.

Preedy, V. R. (2015)Caffeine: Chemistry, Analysis,
Function and Effects.

Rahaman, A-U. (2017) Studies in Natural Products
Chemistry, Volume 44.

Ratnasooriya, W.D., Ratnasooriya, S.G,
Ratnasooriya, C.D.T. and Dissanayake, R. (2017) In
vitro antifungal activity against Candida species of
Sri Lankan orthodox black tea (Camelliasinensis L.)
belonging to different agro-climatic elevations.
Journal of Coastal Life Medicine, 2017;5(2): 66-69.
Saha, G. and Shyam Choudhury, S. (2016)
Physicochemical, Biochemical and Microbiological
Characterization of Green and Black Tea during
Storage in Different Packaging Materials. Research
& Reviews: A Journal of Microbiology and
Virology. 5-30. ISSN: 2230-9853(online), ISSN:
2349-4360(print).

Sitheeque MA, Panagoda GJ, Yau J, Amarakoon
AM, Udagama UR, Samaranayake LP. (2009)
Antifungal activity of black tea polyphenols
(catechins and theaflavins) against Candida species.
Chemotherapy, 55(3): 189-96.

23.

24,

25.

26.

27.

28.

Villagomez, J.(2017) In Vitro Antiviral Activity of
Black Tea Polyphenols on Sindbis Virus in Vero
Cells. theses, dissertations and culminating projects.
Wagh, D., Godfrey, M., Limeback, H. and Potter,
W. (2017) Black Tea Source, Production and
Consumption: Assessment of Health Risks of
Fluoride Intake in New Zealand. J Environ Public
Health, 2017; 2017: 5120504.

Yang, ZF. Bai, LP, Huang W.B.,Li X.Z., Zhao
S.S., Zhong, N.S., Jiang, Z.H. (2014) Comparison of
in vitro antiviral activity of tea polyphenols against
influenza A and B viruses and structure-activity
relationship analysis. Fitoterapia, 2014 Mar; 93: 47-
53. doi: 10.1016/j.fitote.2013.12.011. Epub 2013
Dec 24.

Zhan, X., Wang, J., Pan, S. and Lu, C. (2017) Tea
consumption and the risk of ovarian cancer: A meta-
analysis of epidemiological studies. Oncotarget,
2017 Jun 6; 8(23): 37796-37806.

Zhao, D. and Shah, N.P. (2016) Concomitant
ingestion of lactic acid bacteria and black tea
synergistically enhances flavonoid bioavailability
and attenuates d-galactose-induced oxidative stress
in mice via modulating glutathione antioxidant
system.

J Nutr Biochem. 2016 Dec; 38: 116-124.

WWW.ejpmr.com

486



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4930538/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4930538/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3845987/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27980078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murty%20VP%5BAuthor%5D&cauthor=true&cauthor_uid=27980078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dunsmoor%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=27980078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phelps%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=27980078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Phelps%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=27980078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davachi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=27980078
https://www.ncbi.nlm.nih.gov/pubmed/27980078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sitheeque%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=19420933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Panagoda%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=19420933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yau%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19420933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amarakoon%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=19420933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amarakoon%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=19420933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Udagama%20UR%5BAuthor%5D&cauthor=true&cauthor_uid=19420933
https://www.ncbi.nlm.nih.gov/pubmed/?term=Samaranayake%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=19420933
https://www.ncbi.nlm.nih.gov/pubmed/19420933
https://digitalcommons.montclair.edu/etd
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5497633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5497633/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20ZF%5BAuthor%5D&cauthor=true&cauthor_uid=24370660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bai%20LP%5BAuthor%5D&cauthor=true&cauthor_uid=24370660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20WB%5BAuthor%5D&cauthor=true&cauthor_uid=24370660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20XZ%5BAuthor%5D&cauthor=true&cauthor_uid=24370660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=24370660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=24370660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhong%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=24370660
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jiang%20ZH%5BAuthor%5D&cauthor=true&cauthor_uid=24370660
https://www.ncbi.nlm.nih.gov/pubmed/24370660
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5514950/
https://www.ncbi.nlm.nih.gov/pubmed/27736731

