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Tea is largest consuming drink in the world. Mamrglith claims is attributed towards the tea
due to its distinguished phytochemical array. Raofe tea is well established as a
neutraceutical and many studies elucidate its pheoiogical worth. The objective of this
study was to calculate the calorie content by deiténg total lipid, crude fiber, total protein
and available carbohydrate contents and estimatibrcaffeine and niacin content in
Bangladeshi teas. The lipid, crude fiber, proteid available carbohydrate contents of the tea
2014 samples were found to be in the range of 3.25-8.63,5-15.41, 12.97-17.08 and 4.78-6.21
g/100g fresh weight respectively while calorie @ms$ were found in the range of 83.54-
101.46 Kcal/100g fresh weight of tea. The totaffeiak and niacin content in teas ranged
from 1.31 - 3.58 and 0.038 — 0.056 g/100g frestghteiespectively. Tea leaf contained the
highest amount of caffeine (3.58 ¢g/100g) and nigbi®56 g/100g). As tea has different

Tea. health effects it is essential to estimate the tgpdatrient contents of tea.

Introduction

Tea is considered to be one of the most populaerages.
About three billion kilograms of tea are producedda

consumed yearly [1]. It is estimated that the mean

consumption of tea per inhabitant worldwide amouat420
mL/ day while for the Great Britain, which sincentgries is
famous of afternoon tea and high consumption qfites 540
ml per day on average [2]. In Poland, 76-90% ofytaton
drinks tea with the majority consuming 2-3 cupsiday [3].
In folk medicine of Asian countries, tea was considl to be a
medicine effective for many ailments. Furthermaignking
tea was treated as a ceremony and philosophyeof4if5] In
Bangladesh, tea has become one of the most dyregnic
export industrial products and plays a vital rolets economy
[6]. Consumption of tea by Dhaka city people ohBiadesh
is also increasing day by day.

Tea, derived from leaves of the pl&damellia sinensis can be
categorized into three main types depending onlghel of

oxidation: green (unfermented), oolong (partiakyriented)
and black (fermented) tea [7]. The chemical comtpmsiof
green tea varies with genetic strain, climatic dbons, soil
properties, plucking season, position of the lgafcessing
and storage [8, 9]. It is widely believed that temmtain
substances that are beneficial to health. Althowgist of the
alleged benefits of tea are not supported by sstiéntific
evidence, teas contain a variety of biologicallytivec
compounds that might influence metabolic reactiohs.
putative beneficial effect of tea is its ability twduce weight
loss. Support for this contention includes a cdi@dohuman
trial that showed weight loss when tea was addesl deetary

regimen [10] and a mouse study that showed that

administration of a tea extract with a high-fattdééminated
the weight gain observed in the absence of tea [Ubpest
increases in energy expenditure have been repaiitidthe
ingestion of oolong and green teas [12, 13]. Gré¢ea
consumption has been linked to lowering of varitarsns of
cancers [14, 15]. Green tea constituents also hega shown
to have cardioprotective, neuroprotective, antietaty and
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antimicrobial properties [16, 17Dn the other hand, tea could
inhibit the absorption of carbohydrate or fat. Introv
experiments have shown that constituents of tediinthe
activities ofa-amylase [18, 19] and-glucosidase [20, 21] and
of intestinal sodium dependent glucose transpof&2s 23].
The in vitro inhibition of pancreatic lipase [245]2by tea
extracts suggests that tea might interfere witactfiglycerol
absorption.

Tea, accompanied by coffee and cocoa seed, is thie m
vegetable source of caffeine. Caffeine is a metmthine of
group of alkaloids, belonging to psychoactive sabses. Its
action consists in stimulating the central nerveystem and
cardiac action, which may positively affect the gisyphysical
capacity of a human [3]. Tea also contain conslderamount
of niacin. Niacin namely vitamin B3 has various ukgory
effects in body. It has cholesterol lowering capadhat
connected to cardiovascular disease [26]. As hatgags our
common habit it is necessary to estimate the csdfend
niacin in tea varieties.

Though tea and its impact on health attract thenttin of
public it is essential to determine the nutrienintent of
commonly consumed teas. Nutrients content in te® lh@en
studied previously by several scientists in sevemintries
[27, 28]. In Bangladesh, Islam et al. and Rahmaal.ehave
studied on tea, but there is very little informatiavailable on
caffeine and niacin content in tea [29, 30]. Thgotive of the
present study was to determine the amount of cedfeiiacin,
and calorie content in tea commonly consumed bykBlity
resident.

Materialsand M ethods

Collection of Samples

The commonly consumed green tea, black tea and tea
leaves were selected in this study. The experinheeta
samples (green tea and black tea) were collectenh fr
different markets of Dhaka city of Bangladesh. Temves
were collected from three large tea gardens. Foh égpe

of tea, five samples from five different markets rave
collected and mixed to one homogenized tea sampkn a
portion of homogenized sample was oven dried to
determine moisture and ash content where needed. Th
collected leaves were washed with deionized water t
remove soil and waste materials. Then they wereddri
under sunlight for several days. After drying pléedaves
were separated and cut into small portions by sseci All
samples were mixed to make a homogenized sample and
preserved carefully. Each and every sample was uneds
accurately before starting work. The samples werdrged,

oven dried, fat/moisture free carefully when thoseded.
Plant extract (lipid, protein etc.) solutions wenade with
water.

Estimation of Total Lipids

Total lipids were extracted according to the method
described by AACC [31]. Anhydrous chloroform-methan
mixture in the ratio of (2:1) was used to extrdet fat from
the dry samples. The moisture free sample was taken
conical flask and chloroform-methanol (2:1) solatizvas
added. The sample was allowed to stand for overm@igt
filtered. Filter paper was washed repeatedly with
chloroform-methanol solution. The filtrate was takie a
separating funnel and to it 0.58% NacCl solution aadded.
The separating funnel was vigorously shaken fompero
mixing and allowed to stand for 4-6 hours. The lowe
phase was then collected and washed with sodiuaridbl
solution repeatedly till the lower phase was cléanally
the lower phase was collected in a dry weighed sglas
ampule and allowed to air dry and then dried iroaen at
105 °C for 2-3 hours. Then total lipids were determined
gravimetrically.

Estimation of Crude Fibers

The crude fiber was estimated by gravimetric method
developed by Mongeau and Brassard [32]. The samvpke
sequentially extracted with 1.25% sulphuric acidl dn25%
NaOH. The sample was first boiling with 1.25% suipbt
acid and filtered through muslin cloth. The residwas
washed with distilled water and was boiling agaithwt.25%
NaOH. Then the solution was filtered through mudliath
and the residue was washed with distilled water @adhol.
This residue was then dried in oven (105 °C) andflemu
furnace (600 °C). The percentage of crude fiber was
determined by the difference in weight from oved &mrnace.

Estimation of Total Proteins

Methods used for crude protein estimation followse
principle that nitrogen content when multiplied the factor
6.25 provide the value for crude protein. The eatiom of
nitrogen was made by modified kjeldahl method [3@hjch
depends on the fact that organic nitrogen whenstigewith
conc. HSQ, in the presence of catalyst B0, CuSQ.5H,0

= 98:2) was converted into ammonium sulphate; Kiv¢rated
by making the solution alkaline was distilled irtoknown
volume of standard acid ¢80O,) which was then back titrated
with alkali (NaOH).

Estimation of Available Carbohydrate

Percentage of available carbohydrates was calculéte
subtracting the sum percentage of moisture, cruddeip,
total lipids, crude fiber, and ash from 100 [34]ll Ahe
calculations were carried out on fresh weight bagighe
samples.

Estimation of Calorie Content

The calorie content of the sample was calculated by
multiplying the amount of available carbohydrateude
protein, total lipid and crude fiber in gram by teeergy
conversion factors; 4,4,8 and 2 respectively anditiath of
them [34].

Estimation of Caffeine
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Caffeine was extracted from tea samples by theesoblv
extraction according to AACC method [31]. Dichloretane
and sodium hydroxide (6M) were used in order teadeine
the caffeine content of the samples.

Estimation of Niacin

Niacin was determined by colorimetric method [3N]acin
reacts with cyanogen bromide to give a pyridiniuumpound
which undergoes rearrangement yielding derivatividsese
derivatives couple with aromatic amines to give loel
colored pigment. Under proper conditions, the isiignof the
yellow color produced is proportional to the amoahniacin
present and the color is measured at 420 nm.

Statistical Analysis

Data were expressed as the means + standard drithie 0
mean (SEM) of the experiments carried out in trigte. The

mean + SEM were determined by SPSS (Statisticatdgcof

Social Science, version 17) software.

Results and Discussion

Plants are bestowed with varying beneficial prapsrin order
to combat certain disordered. The health promapiraperties
are attributed to the presence of specific phytotktey. Tea
holds rich pytochemistry and its potential needs&ecfurther
explored. Nutrients, calorie content, caffeine anihcin
contents in three different types of tea were showhable 1
to 3.

Total Lipid

Green tea (3.27 g/100g fresh weight) contained lteest
amount lipids while tea leaf (5.54 @g/100g fresh gi)
contained the highest amount (Table 1). These teesutre
near the findings of Islam et al. who reported @&8% fat in
teas in Bangladesh and similar with Imran et alo whtimated
4 to 7% fat in teas in Pakistan [28, 29]. Extendexbarch was
conducted in the similar field [36, 37]. Accorditg Hara et
al. the fat content of green leaf varies from 0%lof its dry
weight. While according to Millin and Rustidge tfe present
in the protoplasm up to 3-7% of its dry weight tbatncides
with the present study.

CrudeFiber

Tea leaf (15.41 g/100g fresh weight) was the stesh@nd
black tea (10.15 g/100g fresh weight) was the |lsagtces of
crude fiber among the teas. These results weréasimith the

findings (11.23% to17.21%) of Adnan et al. whilghrer than
the findings of Imran et al. in Pakistan who fol8d to 4% in
different teas [28, 38]. A study of Shaheen etfalind 8.5
g/100g of fiber in tea in Bangladesh [39]. Accoglito

Bhuyan et al. the fiber content was 8.57 to 13/80@g of tea
in India [27].

Table 1: The mean (g/100g fresh weight) concentrations of
nutrient contentsin tea samples

Tea Total Crude Total Available

Sample lipid fiber Protein car bohydrate
Green 3.27 + 1205 + 1297 + 551+0.34

Tea 0.11 0.20 0.10

(n=3)

Black 424 + 10.15 + 17.08 % 6.21+0.41

Tea 0.15 0.31 0.12

(n=3)

Tea Leaf 554 * 1541 £ 1485 =+ 4.78+0.23

(n=3) 0.16 0.4 0.11

Results are expressed as mean + SEM.

Total Protein

The protein content ranged from 14.85 to 18.08 @glfdesh
weight (Table 1). Investigation of Rahman et abwéd 13%
to17% of protein in teas in Bangladesh [30]. Shahekeal.
found 20.2 g/100g of protein in tea in Banglade39].[On the
other hand, Imran et al. reported 2% to 3% prateieas [28].
The proteins content was 15% in various teas anckdsed in
long withers [40]. The black tea (17.08 g/100g lregeight)
contained the highest level of protein.

Available Carbohydrate

Black tea (6.21 g/100g fresh weight) containedHighest and
tea leaf (4.78 g/100g fresh weight) contained tiveekt level
of carbohydrate (Table 1).

Calorie Content

The calorie content of green tea, black tea anddafwere
83.54 Kcal, 91.36 Kcal and 101.46 Kcal respectiv@lgble
2).

Table 2: Thetotal calorie content in different tea samples

Green Tea Black Tea Tea Leaf

(n=3) (n=3) (n=3)
Calorie content 83.54 + 91.36 + 10146 =+
(K cal/100 g) 1.50 1.71 2.72

Results are expressed as mean + SEM.
Caffeineand Niacin

The amount of caffeine in different tea samplesetksvas in
the range of 1.31 g/100g to 3.58 mg/100g of fresdigint
(Table 3). The result is similar to the findings Arinra et al.
who found both black and green tea contained cudfat 1 to
5 % on dry weight basis [41]. Bhuyan et al. repbr2e57 to
4.64 g /100g of caffeine in teas in India [27]. Tleaf (3.58
0/100g) was the highest contributor of caffeine.

Tea leaf (0.056 @/100g fresh weight) was the highes

contributor of niacin while black tea (0.038 g/106gsh
weight) contained lowest amount.

Table 3: The mean concentrations of caffeine and niacin in
tea samples

Green Tea Black Tea Tea Leaf
(n=3) (n=3) (n=3)
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Caffeine 1.31+0.11 2.40+£0.12 3.58+0.21
(9/1009)

Niacin 0.046 £+0.01 0.038+0.01 0.056 +£0.02
(9/100g)

Results are expressed as mean + SEM.
Conclusion

Tea is one of the most popular beverages and plajtal role

as a pharmaceutical and neutraceutical agent. These
different brands of black and green tea which are
commercially available in the market, having vaoatin their
composition and quality. Difference between the &egmical
parameters might be due to the processing techyolog
fermentation and storage period. The results ofemec
investigation indicate that tea is a hidden toal dohancing
the human freshness and resistance against vaaibments.
Maximum amounts of caffeine and niacin were obsg#rve
tea leaf in comparison to green and black tea. Stuely
provides a better knowledge regarding the qualitytea
beverage available in Bangladesh. Similarly, itvples a
solid foundation for consumer’s preference studgarding
beverages in Bangladesh and formulating qualitydsteds for
safety point of view. Furthermore, there is a dieed for
exploration of its potential that reputized its eohs a
functional drink that can be applied as a nutrdcelt
intervention.
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