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ABSTRACT

Background: Tea polyphenols are extracted from top two - four young leaves and leaf buds of tea plant, while the bottom leaves of
tea shrub are considered as an agricultural waste. Hence, an attempt has been made to utilise them as an alternate source of low-
cost natural antioxidant.

Methods: Green tea shrub bottom leaves of Camellia sinensis Var. assamica /TV-23 were procured from Estate- Seni Mora
Bagan, Karanga kamar, Hazarika Gaon, Tal. Karga Dist. Jorhat, Assam. Proximate analysis, total phenolic (Folin-Ciocalteau) and
qualitative analysis (Agilent LC-MS system) for phenolic compounds including antioxidant properties was carried out using standard
analytical methods.

Result: The results for proximate content were protein (14.43%), lipids (4.44%), total ash (4.94%), crude fibre (33.63%) and moisture
(3.20%). A total phenolic content of dry green tea powder extracts prepared by using ethanol was 105.68 mg GAE/g dry tea powder.
Total 12 different bioactive compounds were identified by HR-LCMS. The antioxidant properties were DPPH (89.82%), ABTS (74.71%),
FRAP (1053.92 py mol Trolox/gram dry tea powder) and metal chelating activity (17.51%). Based on the study we opine that; tea shrub
bottom leaves can act as a promising source of low-cost tea polyphenols when extracted with ethanol as a solvent for value added

fish product shelf life extension.
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INTRODUCTION

Preparing value added products by utilising fish meat is
a viable option to improve the livelihood of people.
However, it is widely known that fishes are highly
perishable food commodities,spoil faster andproper
measures to delay spoilage needs to be undertaken for
extending shelf-life (Feng et.al., 2012). Natural extracts
of plant origin having antioxidants and antimicrobial
compounds are used to preserve meat and are well known
to retard oxidation, improve shelf life and stability of fish
products (Gai et al, 2014).

Around 6.37 lakh hectares of land is under tea
cultivation producing 1,283 million kg tea during 2020-21
which makes India the second-largest global tea producer.
Assam, West Bengal, Tamil Nadu and Kerala are the major
tea-producing states. The health benefits ascribed to the
high content of bioactive ingredients like catechins, flavanols
and flavones are also present in tea leaves (Khan and
Mukhtar 2007).

Polyphenols have been reported to possess antioxidant,
antiviral and anti-inflammatory activities; modulate
detoxification enzymes; stimulate immune function and
decrease platelet aggregation (Siripatrawan and Noipha,
2012). However, black and green tea is made from the top
two-four young tea leaves and leaf buds of tea plant and
old tea leaves are considered an agricultural waste
(Karaosmanoglu and Kilmartin, 2015). Hence, an attempt
has been made in the present study to utilise the green tea
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shrub bottom leaves of Camellia sinensis as an alternate
source of low-cost natural antioxidant for value addition in
fish meat.

MATERIALS AND METHODS

The present experiment was conducted during 2018-19 at
the Post-Harvest Technology Laboratory of Indian Council
of Agricultural Research (ICAR) -Central Institute of Fisheries
Education, Mumbai, India. All the chemicals and reagents
used in the present study were obtained from Merck
(Mumbai), M/S. SD-Fine Chemicals (Mumbai) and M/S. Loba
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(Mumbai) and were of analytical grade (AR) or guaranteed
grade (GR). The glassware manufactured by Borosil and
Schott Duran were used during the study.

Preparation of green tea shrub bottom leaves powder

During the present study green tea shrub bottom leaves of
Camellia sinensis Var. assamica /TV-23 were procured from
Estate- Seni Mora Bagan, Karanga kamar, Hazarika Gaon,
Tal. Karga Dist. Jorhat, Assam. The collected green tea
leaves were air dried for 4 days and then dried in hot air
dryer at 60°C for 5 hours and finally grinded in mixer grinded
and sieved through 0.5 mm sieve for getting fine powder
and used as a source of green tea powder.

Proximate composition analysis of green tea shrub
bottom leaves powder

The proximate analysis such as moisture total ash, crude
protein, ether extract, crude fiber, nitrogen free extract and
dry matter was carried out by following prescribed methods
by AOAC (1995).

Quantitative and qualitative analysis

The crude extract from black tea powder was prepared using
ethanol as solvents following method with slight
modifications chew et al. 2008). The extract was stored in
air tight container and kept in refrigerator until further
analysis was carried out. The total phenolics of ethanolic
crude extract were determined by a spectrophotometer
method of Folin-Ciocalteau reagent (Lin and Tang, 2007).
Further, the tea extract was analysed qualitatively for
phenolic compounds by following the method of Lakshmi
(2017) at SAIF, IT Mumbai.

Determination of antioxidant activity

Determination of DPPH (2,2-diphenyl-1-picrylhydrazyl)
radical scavenging activity of crude green tea powder extract
was measured according to the method of Shimada et.al.
(1992). The FRAP (Ferric Reducing Antioxidant Power)
assay of crude black tea powder extract was measured
according to the method of Thaipong et al. (2006). The
results were expressed as p mol. of Trolox equivalent / g
dry tea powder. The ABTS [2, 2’-azino-bis (3-
ethylbenzothiazoline-6-sulphonic acid)] activity of crude
black tea powder extract was measured according to the
method of Sumczynski et al. (2015) with some modification.
Absorbance of the mixture was measured by using a
spectrophotometer at 734 nm. Further the chelation of
ferrous ions of crude black tea powder extract was
estimated by method of Dinis et al. (1994).

Statistical analysis

Data were subjected to one-way analysis of Variance
(ANOVA). Comparison of means was carried out by
Duncan’s multiple-range test (Steel and Torrie, 1980) using
the Statistical Package for Social Science (SPSS 8.0 for
windows, SPPS Inc., Chicago, IL).

RESULTS AND DISCUSSION

Proximate composition

The results of the proximate composition of green tea leaves
powder are presented in Table 1 along with its antioxidant
properties. The data indicated that, the moisture content in
green tea powder was found to be 3.20+ 0.10%. The results
of present findings are in close conformity with findings
reported by Khanum et al., (2017) who stated that the mean
moisture content in tea powder of Northern and Southern
India teas ranged from between 3.5 to 6.0%. As per the
Indian standards for Green tea, total ash and maximum
crude fibre content should be 4-8% and 16.5%, respectively
(Anonymous, 2003). In the present study ash obtained was
4.94% which is line with the Indian standards.Whereas,
crude fibre obtained in the present study was 33.63%. Lipids
constitute about 2-3% by weight of unprocessed tea (Stagg
and Millin,1975). In the present the lipid content was found
tobe4.44+ 0.22%. The high content of crude fibre and lipids,
in present study may be attributed to utilisation of lower tea
shrub leaves.

Protein content on dry weight basis from green teawas
14.4310.15% which is in accordance with findings of Angga
et. al. (2018) who reported the range of 15-20% in green
tea powder from Pakistan. The slight lower range of protein
content may be attributed to higher lipid content and
selection of lower tea shrub leaves.

Over all the proximate composition of bottom shrub tea
leaves used in the study is in lines with other studies regarding
moisture and ash content in green tea leaves but shows
lower protein, high fat and fibre content which attributed the
utilisation of lower tea shrub leaves.

Quantitative and qualitative analysis

The total phenolic content (TPC) depends on many factors.
Highest levels were present in the bud and first leaf and
lowest levels in the internodes (Khanum et al., 2017). The
results of TPC in the present study are 105.68 mg GAE /gm

Table 1: Proximate composition and antioxidant assay of green

tea powder.

Particulars Green tea powder
Moisture (%) 3.20£0.10
Crude protein (CP) (%) 14.43+0.15
Ether extract/Lipid (%) 4.44+0.22
Total ash (%) 4.94+0.05
Crude fiber (%) 33.63+0.10
Nitrogen free extract (NFE) (%) 42.56+0.22
Dry matter (%) 96.80+0.10
DPPH (%) 89.82+0.13
FRAP (u mol Trolox/gram dry tea powder) 1053.92+0.52
ABTS (%) 74.71+0.20
Metal chelating activity (%) 17.51+£0.05

Note: Data are expressed as the mean + SD (n=3).
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dry tea powder. (Unachukwu et. al. 2010) estimated TPC
from 19 samples of loose leafs of green tea using water as
a solvent in range of 1.17 to 18.59 mg GAE/g dry tea.

Khokar and Magnusdottir (2002) estimated TPC by
using ethanol solvent from three brands of green tea in
supermarkets of United Kingdom in the range of 65.8 mg
GAE/g to 106.2 mg GAE/g. The results of present experiment
are parallel with earlier results reported by various workers.

Total of seven bioactive compounds were extracted from
green tea using ethanol as solvent viz., Alkaloids- (Caffeine),
(Theophylline) and Flavonoid derivatives-(Cosmosiin),
Catechin derivatives-(Epigallocatechin Gallate and
Epicatechin gallate) and Flavanol-(Fisetin) and Derivative
of Glucuronic acid-(Ramipril Glucuronide).

Majority of the total polyphenol content of green tea is
attributed to catechins (85%) and the four major catechins
are epicatechin (EC), epigallocatechin (EGC), epicatechin
gallate (ECG) and epigallocatechin gallate (EGCG)
(Karaosmanoglu and Kiimartin, 2015). EGCG and ECG are
quality markers of green tea and are known as powerful
antioxidants in tea (Esmaeelpanah et al., 2018). Further,
caffeine which is responsible for their higher antioxidant
activity of tea is present in tea and absent in most herbal
teas. Caffeine is also less sensitive to heat as well as does
not undergo considerable reduction during processing and
its stimulant properties persist in contrast to catechins (Astill
et al., 2001). Cosmosiin, also known as Apigenin
representsa small fraction of the polyphenols present in
tea is known for moderate anti-oxidant activity. Also several
studies indicate that Fisetin is a promising novel antioxidant
(Khan et al., 2013).

Therefore, bottom tea shrub leaves usually treated as
an agricultural wasteis found to have high TPC, along with
EGCG, ECG, caffeine, Cosmosiin and Fisetin which can act
as low cost natural polyphenol source for value addition.

Antioxidant properties

The antioxidant properties of bottom tea shrub leaves green
tea extract were determined for DDPH, FRAP, ABTS and
Metal chelating activity. The results for antioxidant properties
were DPPH (89.82%), ABTS (74.71%), FRAP (1053.92 p
mol Trolox/gram dry tea powder) and Metal chelating activity
(17.51%). Nadiahand Uthumporn (2015) reported 89.14%
DPPH activity of green tea extracts prepared using 50%
ethanol. They also further stated that higher the DPPH
inhibition indicates higher antioxidant activity in tea (Nadiah
and Uthumporn, 2015). The DPPH activity in branded green
tea of India is reported to be 92.84% (Pal et al., 2012). Further
the green tea provides approximately 1300 pmol of Trolox
equivalents per gram of dried tea leaves as per Chandra
and de Mejia (2004). Shalaby et al. (2016) reported 75% to
95.8% ABTS activityfrom green tea using 50 pg/ml
concentration and 100 pg/ml concentration respectively. The
metal chelating activity of green tea extract prepared with
ethanol based extraction is reported to be 23.21% and
ranged from 22.45% to 33.50% for 11 different tea types
(Oh et al., 2013). The results of present study with respect

to DDPH, FRAP, ABTS and Metal chelating activity are in
line with these studies except showing a slight lower value
of FRAP which may be due to utilisation of bottom shrub
tea leaves.

CONCLUSION

Based on the findings of this preliminary study it is opined
that, tea shrub bottom leaves, which can act as a promising,
alternate, natural and safe additive source of low cost tea
polyphenols for incorporation as an antioxidant and
antimicrobial agent invalue added fish product for extension
of shelf life.
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