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Abstract— Tea, (Camellia sinensis) is grown in about
thirty countries and next to water, is the most widely
consumed beverage in theworld. Based on the type of the
processing, three tea types can be identified as Green,
Black and Oolong tea. Drinking tea has beenconsidered a
health-promoting habit since ancient times. The modern
medicinal research isproviding a scientific basis for this
belief. Various studies have suggested the health
promoting effects of green and black tea is due to its
polyphenolic compounds mainly catechins. Unlike green
tea, health benefits of consuming black tea are not
extensively discussed. This review is mainly focused on the
health benefits of consuming green and black tea.
Keywords— Black tea, Green tea, health benefits,
polyphenols.
I.
INTRODUCTION
Tea is the most consumed beverage in the world after
water. Legends of China and India have indicated that the
tea consumption is one of the very ancient habits.
Traditionally, tea was drunk to improve blood flow,
eliminate toxins, and to improve resistance to diseases [1].
The spread of tea cultivation to India between 1818 and
1834 can be considered as the origin of the modern tea
industry. Through cultivation, tea has become an important
agricultural product throughout the world, particularly in
regions lying close to the equator [2]. Tea, from the plant
Camellia sinensis, is consumed in different parts of the
world as green, black or oolong tea [3].
Green tea is prepared by dehydration of tea leaves which
does not lead to the oxidation of constituent polyphenols,
therefore green tea, contains high concentrations of
monomeric polyphenols from the catechins group [4].
Black tea, obtained by tea leaves with fermentation, is
oxidized and contains mainly multimeric polyphenols,
whose biological activity is not well documented [5]. And
Oolong teais a partially oxidized product [6].Green tea is
best studied for decades for its health benefits, including
cancer chemo preventive and chemotherapeutic effects [7],
[8] butin recent years, black tea is also extensively
investigated mainly regarding its influence on human
health [9].
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II.
PROCESSING OF GREEN AND BLACK TEA
Green and black tea is mainly produced from Camellia
sinensis var. sinensis. The primary goal in the manufacture
of green tea is the preservation of the leaf catechins. The
steps of processing include plucking, rapid enzyme
inactivation by steaming or pan firing, rolling, and high
temperature air drying. Glycosides of aromatic and terpene
alcohols found in the growing leaf are rapidly hydrolyzed
after plucking to form the free volatile alcohols. The
rolling process imparts a twist which improves appearance.
During the final drying step many new aromatic
compounds are formed which impart important
characteristics of green tea flavour. Green tea composition
is similar to that of the fresh leaf with regard to the major
components [6].
The black tea production begins with plucking,
withering,maceration (rolling) and finally drying. During
withering,the leaves take on a form facilitating the rolling
process. Thisprocess results in disrupting the cell structure
of the leavesand the fermentation process then begins[10].
In the black tea production process, about 75% of catechins
contained in the tea leaves undergo enzymatic
transformation consisting in oxidation and partial
polymerization [11],[12]. Because the main enzyme taking
part in these processes is tea leaf polyphenol oxidase, it is
essential to assure its direct contact with polyphenols and
atmospheric oxygen. The resulting black tea composition
depends on the technological process of its production
[10].
III.

COMPOSITION OF GREEN AND BLACK
TEA
Normally the composition of tea leaf varies with climate,
season, horticultural practices, variety of the plant, and age
of the leaf, i.e. the position of the leaf on the harvested
shoot[6]. With regard to the major components, green tea
composition is similar to that of the fresh leaf. Green tea
contains polyphenoliccompounds, which include flavanols,
flavandiols, flavonoids, and phenolic acids. These
compounds account for up to 30% of the dry weight of
green tea leaves. Most of the polyphenols present in green
tea are flavanols, commonly known as catechins. Some
major catechins present in green tea are (-)-epicatechin
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(EC2),
(-)epicatechin-3-gallate
(ECG),
(-)epigallocatechin (EGC), and (-)-epigallocatechin- 3-gallate
(EGCG). In addition, caffeine, theobromine, theophylline,
and phenolic acids such as gallic acids are also present in
green tea [11].
It is difficult tostate a definitive composition for black tea
beverage, as it varies with different preparations [6]. In the
process of manufacturing of black tea catechins are mostly
oxidized to theaflavins or thearubigins. For tropical black
tea they occur as 15-20% thearubigins, 1-2% theaflavins
and 5-10% catechins on a dry-weight basis[13].In addition,
methylxanthines are present with 2 to 4% as caffeine and
as a small amount of theophylline and of theobromine[14].
Table.1: Green and Black Tea composition [2]
Black tea
Green Tea (%
Compound
(% wt/wt
wt/wt solids)
solids)
30
9
Catechin
4
Theaflavins
Simple
2
3
polyphenols
2
1
Flavonols
6
23
Other polyphenols
3
3
Theanine
3
3
Amino acids
6
6
Peptides/Proteins
2
2
Organic acids
7
7
Sugars
Other
4
4
Carbohydrates
3
3
Lipids
3
3
Caffeine
Other
<1
<1
methylxanthines
5
5
Potassium
Other
5
5
minerals/ash
Trace
Trace
Aroma
IV.

HEALTH BENEFITS OF GREEN AND
BLACK TEA
4.1 Cancer prevention
Accumulation of reactive oxygen species in cells and
resulting modifications in DNA structure, enzymatic
activity, and defense mechanisms all influence the
development of the cancer pathogenesis [15]. Tea
consumption has been reported to have beneficial effects
against different types of cancers due to its antioxidants
which have the ability to prevent and control cancer
development. Many in vivo studies conducted with rodents
have shown that tea protects against many types of cancer
and at most stages of carcinogenesis [16].Green tea and
green tea polyphenols have been shown to have anti-cancer
activity in a number of laboratory studies, which could be
mediated through antioxidant or pro-oxidant mechanisms
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[17].Green tea polyphenols such as EGCG inhibit cell
viability and induce apoptosis in a number of cancer cell
lines such as osteogenic sarcoma [18], lymphoblastoid
cells [19], leukemia cells [20], melanoma cells [21], T
lymphocytes [22] and larynx carcinoma [23]. EGC can
inhibit breast cancer cell viability through induction of
apoptosis, yet not in normal breast cells [24]. Green tea can
induce apoptotic cell death in cancer better than other
teas as it has the highest concentration of polyphenols [25].
The activity of the tea and its polyphenols on the inhibition
of the skin tumergenesis has been well studied [4]. Early
studies have demonstrated that topical application or
ingestion ofgreen tea polyphenols or EGCG inhibit tumor
initiation and promotion by chemical carcinogens and UV
light in mice [26]-[29]. Black tea has similar effects [29][32]. Topical application of a greentea polyphenolic
fraction on mice skin papillomas can decrease significantly
the conversion of benign tumors tomalignant tumors [33].
Reduction in lung tumor number is observed when mice
are treated with green or black tea, EGCG, or decaffeinated
teas
prior
to
chemical
induction
of
lung
tumorigenesis[25],[34].
Tea polyphenols; theaflavine gallate of black tea and
epigallocatechin gallate of green tea can inhibit the
formation of heterocyclic amines from cooked fish and
meat which are genotoxic carcinogens associated with
cancer of the breast, colon and pancreas [11].
Tea drinking was associated with reduced risk of lung
cancer in male cigarette smokers in a case control study in
Uruguay [35]. In a population-based case-control study in
Shanghai, China, consumption of green tea was associated
with a reduced risk of lung cancer among non-smoking
women and the risk decreased with increasing consumption
[36]. In a case control study, a protective effect of
frequent,daily or several times/week black tea drinking
appeared among non-smoking women [37].
4.2 Cardiovascular disease (CVD) prevention
Consumption of tea is increasingly being shown to be
associated with enhanced cardiovascular and metabolic
health [25]. In coronary heart diseases, atherosclerotic
plaque formation is caused by the deposition and the
oxidation of low-density lipoprotein (LDL) at the lesion
sites of artery walls when the tocopherol levels are
depleted. Studies testing the antioxidant effect of tea
polyphenols on LDL and VLDL (very low-density
lipoproteins) oxidation indicate that EGCG is very
effective and has a lipoprotein bound antioxidant activity
greater than tocopherol [38]. Black tea extract also
increases the resistance of LDL to oxidation in a
concentration dependent manner [39], but at low
concentrations, tocopherol is more effective [40].Green tea
catechins affect lipid metabolism by different pathways
and prevent the appearance ofatherosclerotic plaque [25].
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4.3 Diabetes
Various studies have shown that tea may affect glucose
metabolism and insulin signaling, causing interest in the
health effects of tea consumption on diabetes [25]. Green
tea can reduce blood glucose levels in aged rats, an
indicator of diabetes frequently observed in the
agingpopulation [41]. Tea suppresses the activity of
glucosetransporters in the intestinal epithelium and is
believed toreduce dietary glucose intake [42]. In another
study conducted in Iran with forty-six patients with type II
diabetes mellitus, it was found that regular intake of black
tea extracts had anti-oxidative and anti-inflammatory
effects in the patients [43].
4.4 Anti-bacterial effect
Tea polyphenols are also known for their antibacterial
activity. In general, antibacterial activity decreases when
the extent of tea fermentation is increased, implying
stronger activity in green tea than black tea [44],[45].Green
tea catechins, particularly EGCG and ECG, have
antibacterial activity against both Gram-positive and
Gram-negative bacteria [46]-[48]. Broadly, Gram-positive
bacteria are more sensitive to tea extracts than Gramnegative bacteria [47]. The antibacterial activity of black
tea has also been reported [44]-[46]. Tea extracts exhibits
inhibitory effects against several food pathogens, including
Staphylococcus aureus, Shigelladisenteriae, Vibrio
cholerae, Campylobacter jejuni, Listeria monocytogenes,
etc. [49],[50]. Drinking tea also leads to a reduction of
enterobacteria which produce ammonia, skatole and other
harmful amines and a beneficial increase in the level of
lactobacilli and bifidobacteria which produce organic
acids and lower the intestinal pH [51],[52].
4.5 Oral health
Linke and LeGeros[53] indicated that frequent intake of
green tea can significantly decrease caries formation, even
in the presence of sugars in the diet. In vivo animal studies
have shown that specific pathogen-free rats infected with
Streptococcus mutans and then fed with a cariogenic diet
containing green tea polyphenols have significantly lower
caries scores [54]. Several studies have indicated that
polyphenols from green tea inhibit growth, acid
production, metabolism, and glucosyltransferase enzyme
activity of S. mutans and dental plaque bacteria [55].
Adults rinsing with black tea 10 times a day for 7 days had
a significantly less pronounced pH fall, lower plaque index
(P <0.05), and numerically fewer S. mutans and total oral
Streptococci in plaque but not in saliva. Fluoride
concentrations in plaque and saliva increased, reaching a
maximum at day 7 [56]. It is evident that black tea and its
polyphenols also benefit human oral health by inhibition of
dental plaque, its acidity, and its cariogenic microflora
[55].
4.6 Bone mineral density
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Bone Mineral Density also is positively associated with tea
consumption, which may optimize bone health [57].
Specifically, green tea appeared to benefit bone health
more than other kinds of tea (e.g., black, oolong), which
may be due to decreased oxidative stress [58], [59],
increased activity of antioxidant enzymes [58], and
decreased expression of pro-inflammatory mediators
[58],[59]. Tea-derived flavonoids and lignans may also
improve bone mineral density [60]-[62], particularly in
older women with low concentrations of endogenous
oestrogen.
4.7 Obesity
Obesity and the comorbidities associated with obesity
remain a global health problem [63]. Epidemiological
evidence and several randomized controlled intervention
trials have shown an inverse relationship between habitual
tea consumption (predominately green tea) and levels of
body fat and waist circumference [64],[65]. While green
tea contains an array of compounds, the putative
antiobesity effects have been most commonly attributed to
the polyphenolic fraction of green tea, specifically the
catechins [66].Green tea catechins induces antiobesity
effects by thermogenesis and substrate oxidation which are
mediated by sympathetic nervous system activity,
modifications in appetite control, down-regulation of
enzymes involved in hepatic lipid metabolism, and
decreased nutrient absorption [63]. But according to Pan
etal.,[67]black tea polyphenols are more effective than
green tea polyphenols in body weight reduction. Black tea
polyphenols inhibit lipid and saccharide digestion,
absorption and intake, promote lipid metabolism and block
pathological processes of obesity and the comorbidities of
obesity by reducing oxidative stress [67].
V.
CONCLUSION
Green and black tea can be considered as a healthy drink
rather than a traditional beverage due to its
pharmacologically active molecules. It is increasingly
recognized that tea contains polyphenols and other
components that may reduce the risk of developing chronic
diseases such as cancer, cardiovascular diseases, diabetes,
promote weight loss and oral health and increase bone
mineral density. As the human clinical evidence is still
limited, future research needs to define the actual
magnitude of health benefits, establishes the safe range of
tea consumption associated with these benefits, and
elucidates the mechanisms of action. The development of
biomarkers for green and black tea consumption, as well as
molecular markers for their biological effects, will
facilitate future research in this area.

Page | 109

International Journal of Advanced Engineering Research and Science (IJAERS)
https://dx.doi.org/10.22161/ijaers.4.7.16
REFERENCES
[1] Balentine D.A., Wiseman, S. A. and Bouwens, L. C.
(1997). The chemistry of tea flavonoids, Crit. Rev.
Food Sci. Nutr. 37,pp.693–704.
[2] Harbowy, M., Balentine, D., Davies, A. and Cai, Y.
(1997). Tea Chemistry. Critical Reviews in Plant
Sciences, 16(5), pp.415-480.
[3] Chacko, S., Thambi, P., Kuttan, R. and Nishigaki, I.
(2010). Beneficial effects of green tea: A literature
review. Chinese Medicine, 5(1), p-13.
[4] Dufresne C. J. and Farnworth, E. R. 2001). A review
of latest research findings on the health promotion
properties of tea. J NutrBiochem, 12,pp.404– 412.
[5] Haslam, E. (2003).Thoughts on thearubigins.
Phytochemistry,64,pp.61 – 73.
[6] Graham, H. N. (1992). Green tea composition,
consumption, and polyphenol chemistry. Preventive
Medicine, 21(3), pp.334-350.
[7] Khan, N., Afaq, F. and Mukhtar, H. (2008). Cancer
chemoprevention through dietary antioxidants:
progress and promise. Antioxid Redox Signal,10,pp.
475–510.
[8] Khan, N. and Mukhtar, H. (2008).Multitargeted
therapy of cancer by green tea polyphenols. Cancer
Lett.,269, pp.269–680.
[9] Retvield, A. and Wiseman, S. (2003). Antioxidant
effects of tea: evidence from human clinical trials. J
Nutr.,133, pp.3285– 3292.
[10] Luczaj, W. and Skrzydlewska, E. (2005). Antioxidative properties of black tea. Preventive
Medicine, 40(6),pp. 910-918.
[11] Katiyar, S. and Mukhtar, H. (1996). Tea in
chemoprevention of cancer. International Journal of
Oncology.8,pp.221-238
[12] Mikhail A. Bokuchava , Nina I. Skobeleva and Gary
W. Sanderson (1980). The biochemistry and
technology of tea manufacture, C R C Critical
Reviews in Food Science and Nutrition, 12:4, 303370, DOI: 10.1080/10408398009527280
[13] Hara, Y. (2001). Green tea:health benefits and
applications. New York: Marcel Dekker,pp.22-25
[14] Hara, Y., Luo, S. J., Wickremashinghe, R. L.
andYamanishi, T. (1995a). Botany (of tea). Food Rev.
Int., 11, pp.371-374.
[15] Mate´s, J. M. and Sa´nchez-Jime´nez, F. M. (2000).
Role of reactive oxygen species in apoptosis:
implications for cancer therapy, Int. J. Biochem. Cell
Biol., 32,pp.157–170.
[16] Dreosti, I. E., Wargovich, M.J. and Yang, C. S.
(1997). Inhibition of carcinogenesisby tea: the
evidence from experimental studies, Crit. Rev. Food
Sci. Nutr. 37, pp.761–770.

www.ijaers.com

[Vol-4, Issue-7, July- 2017]
ISSN: 2349-6495(P) | 2456-1908(O)

[17] Forester, S. and Lambert, J. (2011). The role of
antioxidant versus pro-oxidant effects of green tea
polyphenols
in
cancer
prevention. Molecular
Nutrition & Food Research, 55(6), pp.844-854
[18] Ji, S. J., Han, D. H. and Kim, J. H. (2006). Inhibition
of proliferation and induction of apoptosis by EGCG
in human osteogenic sarcoma (HOS) cells. Arch
Pharm Res.29, pp.363–368.
[19] Noda, C., He, J., Takano, T., Tanaka, C., Kondo, T.,
Tohyama, K., Yamamura, H. andTohyama, Y.
(2007). Induction of apoptosis by epigallocatechin-3gallate
in
human
lymphoblastoid
B
cells. BiochemBiophys Res Commun.362, pp.951–
957
[20] Nakazato, T., Ito, K., Miyakawa, Y., Kinjo, K.,
Hozumi, N., Ikeda, Y. and Kizaki, M(2005).Catechin,
a green tea component, rapidly induces apoptosis of
myeloid leukemic cells via modulation of reactive
oxygen species production in vitro and inhibits tumor
growth in vivo. Haematologica. 90, pp.317–325.
[21] Nihal, M., Ahmad, N., Mukhtar, H. and Wood, G. S.
(2005). Anti-proliferative and proapoptotic effects of
(–)-epigallocatechin-3-gallate on human melanoma:
Possible implications for the chemoprevention of
melanoma. Int. J Cancer. 114, pp.513–521.
[22] Li, H. C., Yashiki, S, Sonoda J, Lou H, Ghosh SK,
Byrnes JJ, Lema C, Fujiyoshi T, Karasuyama M,
Sonoda S. (2002). Green tea polyphenols induce
apoptosis in vitro in peripheral blood T lymphocytes
of adult T-cell leukemia patients. Jpn J Cancer Res.,
91, pp. 34–40.
[23] Lee JH, Jeong YJ, Lee SW, Kim D, Oh SJ, Lim HS,
Oh HK, Kim SH, Kim WJ, Jung JY. EGCG induces
apoptosis in human laryngeal epidermoid carcinoma
Hep2 cells via mitochondria with the release of
apoptosis-inducing
factor
and
endonuclease
G. Cancer Lett. 2010;290:68–75.
[24] Vergote D, Cren-Olive C, Chopin V, Toillon RA,
Rolando C, Hondermarck H, Le Bourhis, X. F.
(2002). (–)-epigallocatechin (EGC) of green tea
induces apoptosis of human breast cancer cells but
not of their normal counterparts. Breast Cancer Res
Treat., 76, pp. 195–201.
[25] Khan, N. and Mukhtar, H. (2013). Tea and Health:
Studies in Humans. Current Pharmaceutical Design,
19(34), pp.6141-6147.
[26] Yang, C. S. and Wang, Z. Y. (1993). Tea and cancer:
review, J. Natl. Cancer Inst. 85, pp. 1038–1049.
[27] Wang, Z. Y., Huang, M.T., Chang, R., Ma, W.,
Ferraro, T., Reulh, K. R., Yang, C. S. and Conney, A.
H. (1992). Inhibitory effect of green tea on the growth
of established skin papillomas in mice, Cancer Res.
52, pp. 6657–6665.
Page | 110

International Journal of Advanced Engineering Research and Science (IJAERS)
https://dx.doi.org/10.22161/ijaers.4.7.16
[28] Wang, Z. Y., Huang, M. T., Ferraro, T., Wong, C. Q.,
Lou, Y. R., Reulh, K., Latropoulos M., Yang, C. S.
andConney, A. H. (1992). Inhibitory effect of green
tea in the drinking water on tumorigenesis by
ultraviolet light and 12-O-tetradecanoylphorbol-13acetate in the skin of SKH-1 mice, Cancer Res. 52,
pp.1162–1170.
[29] Conney, A. H., Lu, W. –P., Lou, Y. –R., Xie, J. -G.
and Huang, M. -T. (1999). Inhibitory effect of green
and black tea on tumor growth, Proc. Soc. Exper.
Biol. Med. 220, pp.229–233.
[30] Katiyar, S. K. and Mukhtar, H. (1997). Inhibition of
phorbol
ester
tumor
promoter
12-Otetradecanoylphorbol-13-acetate-caused inflammatory
responses in SENCAR mouse skin by black tea
polyphenols, Carcinogenesis 18, pp. 1991–2006.
[31] Wang, Z. Y., Huang, M. T., Lou, Y. R., Xie, G. J.,
Reulh, K. R., Newmark, H. L., Yang, C. S. and
Conney, A. H. (1994). Inhibitory effects of black tea,
green tea, decaffeinated black tea, and decaffeinated
green tea on ultraviolet B light-induced skin
carcinogenesis in 7,12-dimethylbenz[ a]anthraceneinitiated SKH-1 mice, Cancer Res. 54, pp. 3428 –
3435.
[32] Lu, Y.-P., Lou, Y.-R., Xie, J.-G. , Yen, P., Huang,
M.-T. andConney, A. H. (1997). Inhibitory effect of
black tea on the growth of established skin tumors in
mice: effects on tumor size, apoptosis, mitosis and
bromodeoxyuridine
incorporation into
DNA,
Carcinogenesis 18, pp.2163–2169.
[33] Katiyar, S. K., Agarwal, R. and Mukhtar, H. (1993).
Protection against malignant conversion of
chemically induced benign skin papillomas to
squamous cell carcinomas in SENCAR mice by a
polyphenolic fraction isolated from green tea, Cancer
Res., 53, pp. 5409–5412.
[34] Cao, J., Xu, Y., Chen, J. and Klaunig, J. E. (1998).
Chemopreventive effects of green and black tea on
pulmonary and hepatic carcinogenesis, Fund. Appl.
Toxicol., 29, pp. 244–250.
[35] Mendilaharsu M, De Stefani E, Deneo-Pellegrini H,
Carzoglio JC, Ronco A. (1998). Consumption of tea
and coffee and the risk of lung cancer in cigarettesmoking men: a case-control study in Uruguay. Lung
Cancer, 19, pp.101–107.
[36] Zhong, L., Goldberg, M. S., Gao, Y. T., Hanley, J. A.,
Parent, M .E. and Jin, F. A.(2001).population-based
case-control study of lung cancer and green tea
consumption among women living in Shanghai,
China. Epidemiology,12, pp.695–700.
[37] Kubik, A. K., Zatloukal, P., Tomasek, L. et al. (2004).
Dietary habits and lung cancer risk among nonsmoking women. Eur J Cancer Prev., 13, pp.471–480.
www.ijaers.com

[Vol-4, Issue-7, July- 2017]
ISSN: 2349-6495(P) | 2456-1908(O)

[38] Vinson, J.A., Jang, J., Dabbagh, Y. A., Serry, M. and
Cai, S. (1995). Plant polyphenols exhibit lipoproteinbound antioxidant activity using an in vitro oxidation
model for heart disease, J. Agric. Food Chem., 43,
pp.2798–2809.
[39] McAngelis, G. T., McEneny, J., Pearce, J. and Young
I. S. (1998). Black tea consumption does not protect
low density lipoprotein from oxidative modification,
Eur. J. Clin. Nutr., 52, pp.202–206.
[40] Nicolisi, R. J., Lawton, C. W. and Wilson, T. A.
(1999). Vitamin E reduces plasma low density
lipoprotein cholesterol, LDL oxidation, and early
aortic atherosclerosis compared with black tea in
hypercholesterolemic hamsters, Nutr. Res. 19,
pp.1201–1214.
[41] Zeyuan, D.,Bingying, T. X. L., Jinming, H. and
Yifeng, C. (1998). Effect of green tea and black tea
on the blood glucose, the blood triglycerides, and
antioxidation in aged rats, J. Agric. Food Chem. 46,
pp.875–878.
[42] Shimizu M. (1999). Modulation of the intestinal
function by food substances, Nahrung 43, pp.154–
158.
[43] Neyestani TR, Shariatzade N., Kalayi, A. et al.
(2010). Regular daily intake of black tea improves
oxidative stress biomarkers and decreases serum Creactive protein levels in type 2 diabetic patients.
Annals of Nutrition and Metabolism, 57, pp.40–49.
[44] Tiwari R. P., Bharti, S. K., Kaur, H. D., Dikshit, R. P.
andHoondal, G. S. (2005). Synergistic antimicrobial
activity of tea and antibiotics. Indian J Med Res.,
122(1), pp.80–94
[45] Almajano, M. P., Carbó, R., Jiménez J. A. and
Gordon, M. H. (2008). Antioxidant and antimicrobial
activities of tea infusions. Food Chem., 108(1),
pp.55–63.
[46] Bancirova, M. (2010). Comparison of the antioxidant
capacity and the anti-microbial activity of black and
green tea. Food Research International, 43(5), pp,
1379–1382.
[47] Toda, M., Okubo, S., Hiyoshi, R. and Shimamura, T.
(1989). The bactericidal activity of tea and
coffee. LettApplMicrobiol. 8(4), pp.123–125.
[48] Hamilton-Miller, J. M. T. (1995). Antimicrobial
properties of tea (Camellia sinensis L.) Antimicrob
Agents Chemother., 39(1), pp.2375–2377.
[49] Negi, P. S., Jayaprakasha, G. K. and Jena, B. S.
(2003). Antioxidant and antimutagenic activities of
pomegranate peel extracts. Food Chemistry, 80(3),
pp.393–397
[50] Taguri, T., Tanaka, T. and Kouno, I. (2004).
Antimicrobial activity of 10 different plant
polyphenols against bacteria causing food-borne
Page | 111

International Journal of Advanced Engineering Research and Science (IJAERS)
https://dx.doi.org/10.22161/ijaers.4.7.16
disease. Biological and Pharmaceutical Bulletin,
27(12), pp.1965–1969.
[51] Yamamoto T., Juneja, L. R., Chu, D. C. and Kim, M.
(1997). Chemistry and Applications of Green Tea.
CRC Press LLC: Boca Raton, USA
[52] Ernst, P. (1991). Review article: the role of
inflammation in the pathogenesis of gastric cancer,
Aliment. Pharmacol. Therapeutics 13 (Suppl. 1),pp.
13–18.
[53] Linke, H. A. B. and LeGeros, R. Z. (2003). Black tea
extract and dental caries formation in hamsters.
Int J Food SciNutr., 54:89–95
[54] Otake, S., Makimura, M. and Kuroki, T. (1991).
Anticaries effects of polyphenolic compounds from
Japanese green tea. Caries Res., 25, pp.438– 442
[55] Wu, C. D. and Wei, G. X. (2002). Tea as a functional
food for oral health. Nutrition 18, pp.443–444
[56] Wu, C. D., Wefel, J. S. andLingstrom, P. (2001).
Anticariogenic potential of black tea. Proceedings of
the American Society for Microbiology Annual
Meeting,327
[57] Shen, C., Yeh, J., Cao, J. and Wang, J. (2009). Green
tea and bone metabolism. Nutrition Research, 29(7),
pp.437-456
[58] ShenC. L., Wang, P., Guerrieri, J., Yeh, J. and Wang,
J. S. (2008).Protective effect of green tea polyphenols
on bone loss in middle-aged female rats. Osteoporosis
Int., 19(7), pp.979–990.
[59] Shen, C. L., Yeh, JK, Liu X-Q, Dunn DM, Stoecker
BJ, Wang P, et al. (2008). Effect of green tea
polyphenols on chronic inflammation-induced bone
loss in female rats. FASEB J.22, pp.314.3.

www.ijaers.com

[Vol-4, Issue-7, July- 2017]
ISSN: 2349-6495(P) | 2456-1908(O)

[60] Delaissé JM, Eeckhout Y, Vaes G. (1986).Inhibition
of bone resorption in culture by (+)catechin. BiochemPharmacol.,35(18), pp. 3091–3104
[61] de Aloysio, D., Gambacciani, M., Altieri, P., Ciaponi,
M., Ventura, V. and Mura, M., et al. (1997).Bone
density changes in postmenopausal women with the
administration of ipriflavone alone or in association
with
low-dose
ERT. GynecolEndocrinol.,11(4),
pp.289–293.
[62] Whelan, A. M., Jurgens, T. M. and Bowles, S. K.
(2006). Natural health products in the prevention and
treatment of osteoporosis: systematic review of
randomized
controlled
trials. Ann
Pharmacother,40(5), pp.836–849.
[63] Rains, T. M., Agarwal, S. and Maki, K. C.
(2011).Antiobesity effects of green tea catechins: a
mechanistic review. Journal of Nutritional
Biochemistry. 22(1), pp.1–7.
[64] Wu, C. H., Lu, F. H., Chang, C. S., Chang, T. C.,
Wang, R. H. and Chang, C. J. (2003).Relationship
among habitual tea consumption, percent body fat,
and body fat distribution.Obes., 11, pp.1088–95.
[65] Phung O. J., Baker, W. L., Matthews, L. J., Lanosa,
M., Thorne, A. and Coleman, C. I. (2010). Effect of
green tea catechins with or without caffeine on
anthropometric measures: a systematic review and
meta-analysis. Am J Clin Nutr.,91, pp.73–81.
[66] Nagle, D.G., Ferreira, D. and Zhou, Y. D. (2006).
Epigallocatechin-3-gallate (EGCG): chemical and
biomedical perspective. Phytochemistry,67, pp.849–
855.
[67] Pan, H., Gao, Y. and Tu, Y. (2016). Mechanisms of
Body
Weight
Reduction
by
Black
Tea
Polyphenols. Molecules, 21(12), p.1659.

Page | 112

