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ABSTRACT

Tannins are water soluble polyphenols. Tea leaves are abundant natural sources of polyphenols which get oxidized
during processing to prepare the final products. Of the three main types of tea, black tea is produced by complete
oxidation (fermentation) while oolong tea is semi-oxidized. Green tea production bypasses oxidation step. Tannins
are antioxidant but at high concentration may act as antinutritional. In this study tannin content in various types of
tea has been assessed by titrimetric method. Of the tea samples studied black tea was found to contain highest
amount of tannin while green tea contained lowest amount of tannin.
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INTRODUCTION

Tea is the most widely consumed non-alcoholic teyeiin the world. The origin of tea as a beveragmiold that

it is lost in legend. Tea is derived from termitedves of the shoots from the pla@@damellia sinensis L. (Kuntz)
native to Southeast Chin&. sinensis var. sinensis is indigenous to South east China, Darjeeling daglan.C.
sinensis var. assamica is indigenous to Assam, Thailand and Sri Lanka [&techin is the most abundant
polyphenol in fresh tea leaves. Three main typesafare black tea, oolong tea and green tea. Bégcis produced
by complete fermentation of tea leaves resultinglack or brown colour of tea where catechins ateiped by
polyphenol oxidases. Oolong tea is basically incletepy fermented black tea. Green tea is producgd b
inactivating polyphenol oxidase enzymes by steamingasting freshly plucked leaves to bypass fetateon step
resulting in weaker flavoured green colour of tea.

When any type of tea leaf is steeped in hot wdtbrews a “tart” (astringent) flavor i.e. dry andgher feeling
characteristic of tannins [2]. Tannins (commonliereed to as tannic acid) are water-soluble polyoie that are
present in many plant foods. Tannins are a divelass of compounds and have various effects orttheBhe
antioxidant and antimicrobial activities of tannéme well documented. They are also used as antiseahd
astringents. Antioxidant activities confer upon thmeti-carcinogenic and anti-mutagenic propertiestasfmins.
Antimicrobial properties of tannins are shown agtitiverse group of bacteria, fungi and virusesweler, these
beneficial effects may be negated by some unddsialributes. These include precipitation of pirgténhibition
of digestive enzymes and prevention of vitamin amiheral utilization [3]. Tannins are often consielr
antinutritional, as animal studies suggest thd& no reduction of net metabolizable energy andeinodigestibility
[4]. However, the dosage of tannins is criticathese effects. Therefore, foods rich in tanninscargsidered to be
of low nutritional value and are harmful for hedl). Recent findings indicate that the major effettannins is not
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due to their inhibition on food consumption or diien but rather the decreased efficiency in cotmvgrthe
absorbed nutrients to new body substances.

Tea “tannins” are chemically distinct from othepég of plant tannins such as tannic acid. Tanritt ia@absent in
tea extract [2]. In black tea, the major polyphenmie thearubigins and theaflavins [6, 7]. The mtjeaflavins of
black tea are theaflavin, theaflavin 3-gallate,affevin 3'-gallate, and theaflavin 3,3'-gallate B, Green tea
contains mainly flavanols or catechins of epigaltechin gallate (EGCG), epigallocatechin (EGC)catgchin
gallate (ECG), and epicatechin (EC) [6. 10].

Tea polyphenols are rich natural source of antaxid It has broad-spectrum and specific curativfeces in
antioxidation, anti-atherosclerosis, resistanceeiotal caries, antitumor, anti-radiation, anti-ggiantimicrobial and
in reducing blood pressure, hematic fat, and bwghr, and even in anti-HIV [11]. Extracts of teaves are also
sold as dietary supplements [12]. A number of hiefsfeffects have been attributed to tea, inclgdime prevention
of oral cancer and tooth decay [13]. Preliminaiguits from an intervention study have shown that and topical
administration of a tea preparation significandguced the size of oral lesions and the incideficeicronucleated
oral mucosa cells in leukoplakia patients compangétth a non-treated group [14]. However, tea duringals
significantly inhibits the absorption of both fowdn and medicinal iron [4, 15].

Keeping these effects in view, our objective waartalyze tannins contents in several samples cklika, oolong
tea and green tea.

EXPERIMENTAL SECTION
Collection of sample
A total of 17 samples belonging to three differgmtes of tea (Table 1) were collected from tea tments during
March 2014 to June 2014 for analysis.

Table 1. Samples of tea for analysis

Type No. of samples  Place of collection Loose/pdcke

Black tea (B) 11 West Bengal Packed (3), Loose (8)
Oolongtea (C 3 West Bengal (2), USA ( Packe

Green tea (G) 3 West Bengal (1), Assam (1), USA (Backed

Preparation of tea extract

1g of tea sample was added to 25 ml of distilledewand heated in a magnetic stirrer at 70°C famidutes. The
decoction was cooled and filtered through WhatmanlNilter paper. The filtrate was then centrifuggd10000
rpm for 15 minutes. The supernatant was colleateal sterile clean screw capped tube and storetCafot future
analysis.

Qualitative estimation of tannin
2-3 drops of 5% (w/v) aqueous solution of ferridocide was added to 1 ml of extract to observe fiiom of
greenish precipitate indicating the presence afitemin the sample.

Quantitative estimation of tannin

Quantitative estimation of tannin was performedtibrating the extract with standard potassium pergaaate
solution following the method of AOAC [16]. (198®riefly 5 ml aliquot of the extract was mixed Wwit2.5 ml of
indigo-carmine solution and 375 ml of distilled watThis mixture was titrated against KMpé&blution (“Y” mL).
As titration preceded the blue colour of the indogmmine passes through many shades to a finalvyelith a faint
pink tint at the rim. It was taken as the end-poiritis volume of KMnQ was used to titrate total tannin plus all
other related compounds. To determine the volufm&MnO, (“X” ml.) used to titrate non tannin (related)
compound, another aliquot of 50 ml extract was mhiwéth 25 ml of gelatin solution (25 g. gelatin wesaked for 1
hr. in saturated NaCl solution. The mixture wamthe&armed until the gelatin has dissolved and aftedling the
solution was made up to 1lliter with saturated NaB)ml of the acidic NaCl solution (25 ml of contated HSO,
was added to 975 ml of saturated NaCl solutiond) &g powdered kaolin. The mixture was shaken fominutes
and filtered through Whatman No. 1 filter paper.51&l of the filtrate was mixed with same volumeindigo
carmine solution and 375 ml of distilled water. §hixture was again titrated against KMpglution until colour
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changed to faint pink as earlier. The volume of KDjmused to titrate true tannin was calculated byvtlaes of Y
and X. The concentration of tannin was estimatéaguthe following relationship:

1 ml of standard KMn@solution = 0.595 ml of 0.1N Oxalic acid
1 ml of 0.1 N Oxalic acid = 0.0042 g of tannin
RESULTSAND DISCUSSION

Results of the tannin content in different samplieea have been presented in figure 1.

Figure 1. Percentage of tannin present in different types of tea samples
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It was found that samples of black tea had higtesiin content while green tea had lowest tannittest. Tannin
content in black tea ranged from 11.76 to 15.14% @&h average of 13.36%. Highest tannin contetténstudied
samples of green tea was 3.11% with an average66#@ Oolong tea had average tannin content of%8.5éhg
between black tea and green tea. Tea tannin, elifférom tannic acid, is a type of polyphenol prese tea leaves.
Kaur et. al. [17] estimated total polyphenolic amitof 10 samples of black tea and 6 samples @&ngrea. They
found that the total polyphenol content in greem (®2066+1.911 mg TAE/g) was significantly highlean in black
tea (0.72+0.55 mg TAE/g) (p<0.05). The higher levefl polyphenols in green tea (unfermented tea) thack tea
could be due to conversion of the tea polyphentfs thearubigins and theaflavin during the ferméataprocess
of black tea [18]. Tabasum et. al. [19] reporteddotannin content (0.18%) in green tea as weS@sreme Brooke
Bond tea than in Tapal Danedar (0.38%) and Liptatiosw label (0.48%) tea while Atanassova and Caviat
Bagdassarian [20] reported higher tannin conteigréen tea (55.89%) than that of in black tea @%)R Ushir et.
al. [5] reported tannin content in four brands ed wiz., Wagh bakri, Rad label, Taj Mahal and Mtilia level of
9.37, 9.82, 7.99 and 7.99%, respectively. Thesg merch differences in tannin contents of differezd samples
may be due to the difference in the process of fizatwre, aging of tea leaves or the differencedimate and soll
texture.
CONCLUSION

It has been reported that tannin decrease feekieintggowth rate, feed efficiency and protein digeléty. Tannins
are known to bind to dietary iron and prevent lis@ption specifically of ‘nonheme’ iron found itapt foods. So
it can be concluded that lesser tannin contentrgbdein our study supports the fact tlyneen tea is better for
health than black tea and oolong tea.

240



Arindam Roy et al J. Chem. Pharm. Res,, 2015, 7(6):238-241

Acknowledgements

Authors are thankful to Ramakrishna VivekanandasMis Sarada Ma Girls College authority for provglin
financial and infrastructural assistance and Ppagi Ramakrishna Mission Vidyamandira for constant
encouragement and support.

REFERENCES

[1] A Macfarlane. The Empire of Tea, The Overloake$3,2004.

[2] MI Mohammed; MA SulaimanBayero Journal of Pure and Applied Sciences, 2009, 2(2), 19-21.

[3] KT Chung; TY Wong; Cl Wei; YW Huang; Y LinCritical Reviews in Food Science and Nutrition, 1998,
38(6), 421-464.

[4] Bl Giner—Charved. Condensed Tannins in Tropieatages, Ph.D. Thesis, Cornell Univ., Ithaca, Néwwk,
Harold, 1996.

[5] Y Ushir; A Luha; S Abhang; K Vadalidnternational Journal of Pharmacy & Life Sciences, 2011, 2(3), 599-
600.

[6] HN Graham. Wiley Encyclopedia of Food Scienad &echnology, John Wiley and Sons, New Jers@99, 1—
4.

[7] KW Lee; HJ Lee; CY LeeJournal of Nutrition, 2002, 132, 785.

[8] W tuczaj; E SkrzydlewskéeRreventive Medicine, 2005, 40(6), 910-918.

[9] CJ Dufresne; ER Farnwortfournal of Nutritional Biochemistry, 2001, 12, 404—-421.

[10] A Sharma; R Wang; W Zhou, Functional foodshef east, CRC Press, United Stagéd]1; 173-195.

[11] L Mao; H Penglnternational Journal of Bioscience, Biochemistry and Bioinformatics, 2012, 2(6), 433-437.
[12] R Cooper; DJ Morré; DM Morré&he Journal of Alternative and Complementary Medicine, 2005, 11(3), 521—
528.

[13] IM Hamilton-Miller,Journal of Medical Microbiology, 2001, 50, 299-302.

[14] N Li; C Han; J Chenutrition and Cancer, 1999, 35, 73-79.

[15] PB Disler; SR Lynch; RW Charlton; JD Torrandéj Bothwell; RB Walker; F Mayetut, 1975, 16, 193-200.
[16] AOAC. Official Methods of Analysis. Associatiof Analytical Chemists, Arlington, USA980.

[17] A Kaur; M Kaur; P Kaur; H Kaur; S Kaur; K Kauslobal Journal of Bio-science and Biotechnology, 2015,
4(1), 116-120.

[18] NK Jain. Global advances in tea science, Alidn@oks international (P) Ltd, New DelHi999; 723- 748.

[19] S Tabasum; S Ahmad; N Akhlag; K Rahmanternational Journal of Agriculture and Biology, 2001, 3(4),
529-530.

[20] M Atanassova; V Christova-Bagdassaridoyrnal of the University of Chemical Technology and Metallurgy,
2009, 44(4), 413-415.

241



