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Objective: History of the utilization of various parts of Camellia sinensis such as seed oil in different folk-
lore medicaments and plants leaves for preparing green tea is very old. Pharmacokinetics (PK) plays a key
role in the drug discovery stage by channelizing the medicinal chemist in the optimization process of
chemical sequences and lends a hand to pharmacologists to invent in vivo studies. The objectives of
the present study were to elaborate quantitative determination of phytochemicals and nutritional assess-
ment of C. sinensis especially on the composition of seed oil of the local C. sinensis plant and to evaluate
the pharmacokinetics of leaves extract in healthy volunteers.
Method: Determination of secondary metabolites and nutritional assessment of C. sinensis were carried
out. The composition of seed oil was elaborated with the help of GC–MS analysis for its potential signif-
icance and evidence-based household uses as folklore but also for industrial applications.
Pharmacokinetics of water extract of C. sinensis leaves was compared in 9 healthy human volunteers
and divided into three groups (n = 3, in each) fasting, fed and fed with coke. Plasma concentrations were
noted in each group and were quantified using a validated HPLC method.
Results: Phytochemical analysis and proximate analysis of C. sinensis suggests the presence of alkaloids,
flavonoids, tannins, saponins sterols; and protein, lipids fiber and carbohydrate respectively. GC–MS of
the C. sinensis seed oil shows the presence of linoleic acid 100%, palmitic acid 33.55%, stearic acid
21.96, caffeine 21.72 and vitamin E 14.49%. Pharmacokinetic studies suggest that in the fasting group,
higher plasma concentration was found among all the volunteers.
Conclusion: The phytochemical analysis of green tea suggests that it is a good source of secondary metabolites
full of important nutrients. GC–MS of seed oil reveals that seed of C. sinensis is a rich source of fatty acid, and
can be used to fulfill the pharmaceutical need. Pharmacokinetic studiesmay help to develop the biomarkers for
the green tea utilization and also would help to design the dose and dose frequency for achieving the signif-
icant absorption level. PK and PD also help to determine its plasma concentration and therapeutic efficacy.
� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Green tea is made from the leaves extract of C. sinensis, a species
of the Theaceae family. According to the manufacturing procedure,
three main types of green tea are produced as a result of the differ-
ence in the fermentation procedure. The chief components present
in the extract of green tea are catechins, polyphenols and caffeine
(Kaya-Dagistanli et al., 2013). There are mainly four types of
catechins present in the green tea, epigallocatechin gallate (EGCG),
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epicatechin gallate (EG), epigallocatechin (EGC) and epicatechin
(EC). EGCG is the most abundantly found and the most pharmaco-
logical active compound. In addition to the catechin it also contains
kaempferol, chlorogenic acid, quercetin, caffeic acid, myricetin, p-
coumaric acid, quinic acid, and volatile oil like linalool, geraniol,
and benzyl alcohol. There is an increasing trend in the utilization
of green tea extract (GTE) in fat metabolism, its overall effect on
living health and routine workout (Kyari, 2008).

The seed oil Camellia sinensis is one of the important vegetable
oil that has been underutilized and exploited in most parts of the
world (Yahaya et al., 2011). The quality of C. sinensis seed oil is also
affected by the genotype and agronomic circumstances like plant
age harvesting time, crop density and photosynthetic capacity.
Other factors like light, temperature and pH of soil are of also
prime importance (Ma et al., 2011). The tea contents are usually
altered by the geographical region (Su et al., 2014). Fundamental
components which are helpful for human health are the secondary
metabolites present in the tea plant, such as caffeine, amino acid,
and polyphenols (Anand et al., 2015). The regional diversity of
quality inside the tea growing area can be linked with its gene vari-
ability as well as its environment (Sabhapondit et al., 2012).

To investigate the potentially active biochemical, pharmacoki-
netics provides more significant research methods for novel drug
discovery. Market vision for recent research drugs has changed,
now we demand not only the therapeutic effect of the drug with
the minimal adverse effect but also focus on its good PK values
(Su et al., 2014).

Nearly every person in the world takes tea about 120 mL per
day (McKay and Blumberg, 2002). Globally, the consumer’s first
choice is the black tea 76–78%, after that, green tea is consumed
by 20–22% individuals and green tea, and oolong tea is 2% (Kaur
et al., 2015). In Europe, North America and North Africa apart from
Morocco black tea is used as a drink, whereas in China, Japan,
Korea, and Morocco, green tea is mostly consumed in Japan and
China oolong tea is the popular drink (Zuo et al., 2002). Approxi-
mately 80% of the USA population uses black ice tea. In Pakistan,
poor and rich communities are equally getting a source of enter-
tainment by drinking tea (Ahmad et al., 2012).

It is very important to explain the potential method of metabo-
lism of GTE in humans. It is reported in a meta-analysis that the
ethnicity greatly affects the GTE in population differences. As 1 g
of green tea leaves dissolve in 100 mL of hot water contains 42–
102 mg of total catechins and 25–43 mg of caffeine. It is also noted
that GTE intake for a shorter period, mainly of EGCG and caffeine
(1–2 h after ingestion) may affect prominently the sympathetic
nervous system (Teschke et al., 2014).

The present study was aimed to study the effect of green tea
leaves extract on the pharmacokinetics of healthy human volun-
teers, to explain their potential mechanism of GTE in body, to
quantify its absorption in the blood after oral administration and
to promote the utilization and production of fatty acids present
in the seed oil of C. sinensis cultivated in Shinkiari, District Man-
sehra, Pakistan.
2. Materials and methods

C. sinensis was collected from National Tea & High-Value Crops
Research Institute (NTHRI), Shinkiari, Mansehra, Pakistan in, 2018.
Different morphological parts of plants like root, stem, leaf and
seed (CS-r, CS-s, CS-l and CS-d) were collected. Leaves were col-
lected in March courtesy of NTHRI for their plucking, de-
enzyming, tea rolling, sieving and drying processes which are
essential steps for making the green tea. Root, stem and seeds were
collected in December. They were then kept in shade for 15 days
for drying and were pulverized to a fine powder separately. Each
powder was passed through sieve # 70 and stored in amber color
bottles separately.

2.1. Quantitative determination of phytochemicals present in C.
sinensis

2.1.1. Determination of alkaloids
Alkaloids were determined gravimetrically. C. sinensis root

stem, leaves and seed powder of 2.5 g quantity were added sepa-
rately into four 250 mL beakers, 100 mL 10% acetic acid in ethanol
was added to each beaker and was incubated for 4 h. After 4 h, the
contents of the beakers were filtered. The filtrate was heated on a
water bath to concentrate to one-quarter quantity to which, con-
centrated ammonium hydroxide was added dropwise till the for-
mation of precipitates. After precipitation of alkaloids, the
solution was filtered on a pre-weigh filter paper WI and the precip-
itates were dried and were weighed as WF (Ruiz-Rodriguez et al.,
2010).

%Alkaloids ¼ X
Weight of Sample

� 100

where X = weight of alkaloids (WF -WI), WI = weight of crucible, and
WF = weight of crucible + solid residue

2.1.2. Determination of total flavonoids
For the quantitative determination of flavonoids, 10 g of pow-

dered CS-r, CS-s, CS-l and CS-d were taken separately in four sepa-
rating flasks and were extracted with 100 mL of 80% methanol
solution. The contents of the flasks were filtered and were trans-
ferred into pre-weighed china crucibles for dryness (Bansode and
Salalkar, 2015).

%Flavonoids ¼ X
Weight of Sample

� 100

where, X = weight of flavonoids (WF-WI), WI = weight of crucible,
and WF = weight of crucible + solid residue

2.1.3. Determination of total tannins
Tannins were measured spectrophotometrically, for which 0.5 g

samples of CS-r, CS-s, CS-l and CS-d were taken separately in four
50 mL plastic bottles and 50 mL distilled water was added. The
contents of the bottles were shaken on a mechanical shaker for
1 h. The solutions were filtered in 50 mL measuring flasks and
the volume was made up to the mark. Taken 5 mL filtrate of each
sample into a test tube and 2 mL of 0.1 N FeCl3 in 0.1 N HCl and
0.008 M potassium ferrocyanide were added into the test tubes.
The absorbance was measured at 120 nm within 10 min (Gul
et al., 2017).

%Tannins ¼ Z� 0:772
Weight of Sample

� 100

where, Z = absorbance of the sample

2.1.4. Determination of total saponins
Saponins were determined gravimetrically, for which 20 g of

CS-r, CS-s, CS-l and CS-d were added to four 250 mL conical flasks
and 100 mL 20% aqueous ethanol was added to each sample flask.
The contents of flasks were heated in a water bath for 4 h with con-
tinuous stirring at about 55 �C. The contents of the flasks were fil-
tered and re-extracted with 100 mL 20% aqueous ethanol. The
mixtures were again filtered and the filtrates were transferred to
four separating funnels separately and 20 mL diethyl ether was
added to each separating funnel, followed by vigorous shaking.
Aqueous layers were recovered with the addition of 60 mL n-
butanol and washed with twice of 5% aqueous NaCl. The contents
of the aqueous layer were heated on a water bath for evaporation;
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the concentrated solution was dried in a pre-weigh china crucible
as WI and after drying was weighed as WF (Abbas et al., 2015).

%Saponins ¼ X
Weight of Sample

� 100

where, X = weight of Saponins (WF-WI), WI = weight of crucible and
WF = weight of crucible + solid residue.

2.1.5. Determination of sterols
For the determination of sterols, 2 g of CS-r, CS-s, CS-l and CS-d

were taken separately in four 250 mL beakers, 75 mL distilled
water and 35 mL 10% potassium hydroxide was added to convert
chlorophyll into water-soluble chlorophyllin. The contents of the
beakers were then transferred into four 250 mL separating funnels
and sterols were extracted with 75 mL petroleum ether. The ether
layer was collected in a pre-weighed beaker and was evaporated to
collect sterols (Bashir et al., 2014).

%Sterols ¼ X
Weight of Sample

� 100

where, X = weight of sterols (WF-WI), WI = weight of beaker and
WF = weight of beaker + solid residue

The results of the qualitative analysis of phytochemicals present
in the samples are described in Fig. 1.

2.2. Nutritional assessment of C. sinensis L.

For the validation of nutritional significance, their proximate
and nutritional analysis is necessary. Therefore, the proximate
analysis of CS-r, CS-s, CS-l, and CS-d of C. sinensis have been carried
out (Ruchi and Lalit, 2010; Al-asadiy, 2013).

2.2.1. Determination of moisture
Taken 10 g crushed CS-r, CS-s, CS-l, and CS-d in a pre-weigh

china dishes separately and were oven-dried in an oven at 80 �C
for 12 hrs. China dishes were removed from the oven, were placed
in a desiccator and on cooling were weighed and by weight differ-
ence moisture was determined (Gupta and Kumar, 2017).

%Moisture ¼
China dish Wtþ Freshsample

�China dish Wtþ Dired Sample
Wt of Sample

� 100
2.2.2. Determination of crude protein
Protein was determined by the Kjeldahl method on a dry matter

basis. Taken 2 g crushed CS-r, CS-s, CS-l, and CS-d separately in
digesting tubes and were digested in a mixture of sulfuric acid
potassium sulfate, copper sulfate and selenium for 3–4 h. After
digestion distillation of digested material for nitrogen was done
Fig 1. Showing the quantitative determination of phytochemicals of C. sinensis.
with boric acid and sodium hydroxide. The ammonium borate
the distillate product was titrated with 0.05 N sulfuric acid (Chen
et al., 2006; 2008).

%Protein ¼
Titel value� 14� Volume made up

�N of acid� 6:25� 100
Sample solution� 1000�Wt of sample
2.2.3. Determination of total lipids
The soxhlet extraction procedure was used for oil extraction.

Weighed 4 g samples of CS-r, CS-s, CS-l, and CS-d were put in a sep-
arate extraction thimble while 200 mL of petroleum ether was
used as a solvent. According to the post-extraction practice, oil
was extracted persistently for 8 h at temperature 60–80 �C. The
solvent was then evaporated by drying the extract at 103 �C to
remove the remaining solvent. It was then cooled in the desiccator
for 3 min and weighed again.

%Fat=Oil ¼
Wt of thimble before extraction
�Wt of thimble after extraction

Wt of sample
� 100
2.2.4. Determination of fiber
Boiled first, 1 g powdered CS-r, CS-s, CS-l, and CS-d of C. sinensis

were with 1.25% 100 mL sulfuric acid and then with 1.25% 100 mL
sodium hydroxide solution. The contents were filtered and washed
with distilled water and were dried in the oven and ashed in the
furnace at 550 �C for 1 h. By weight different percent fiber was cal-
culated (Olszewska et al., 2001).

%Fiber ¼ Wt of crucibleþ Sample�Wt of crucible
Wt of sample

� 100
2.2.5. Ash determination
Taken 1 g of each sample CS-r, CS-s, CS-l, and CS-d in a crucible

and was ashed at 600 �C in a furnace for 1 hr (Makkar et al., 1993).

%Fiber ¼
Wt of crucibleþ Sample before ash
�Wt of crucibleþ Sample after ash

Wt of sample
� 100
2.2.6. Carbohydrate measurement
Carbohydrates = 100 – (Protein + Fat + Ash + Moisture)
The results of the proximate analysis of C. sinensis illustrated in

(Table 1).

2.3. Extraction of C. sinensis of seed oil

The soxhlet extraction procedure was used for oil extraction.
Green tea seeds were dried in shade for 7 days, and further dried
in a hot air oven for 6 h to remove the excess of moisture. After
drying seeds were crushed with the help of grinder. Place 10 g of
the tea seeds powdered sample in the extraction thimble while
300 mL of petroleum ether was used as a solvent (Karthickeyan,
2019). According to the post-extraction practice, oil was extracted
persistently for 6 h at temperature 50–55 �C. The solvent was then
evaporated by drying the extract at 60 �C to remove the remaining
solvent. C. sinensis seed oil (CS-o) was then cooled in the desiccator
for 30 min and weighed again (Karthickeyan, 2019). Fig. 2 shows
the GC–MS spectrum of seed oil of C. sinensis.

2.4. Extraction of green tea leaves

Processed green tea leaves were crushed with help of mortar
and pastel and passed through the sieve number 70. The extracted
250 g of powdered leaves were taken with 2.5L of distilled water at



Table 1
Proximate analysis of C. sinensis.

Nutrients CS-r CS-s CS-l CS-d

Proteins % 3.63 4.56 14.32 10.23
Lipid % 0.43 0.37 0.99 26.34
Fiber % 57.98 58.35 49.36 15.36
Ash % 3.16 3.63 5.02 4.67
Moisture% 5.45 6.47 5.43 5.94
Carbohydrates % 88.19 85.5 74.24 52.82

Fig 2. Showing the GCMS spectrum of C. sinensis seed oil.
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95 �C. After filtration, the extract was condensed to thick consis-
tency by heating. The dried extract was packed in the form 1 g dose
in a clean dry container and placed in the refrigerator.

The protocol for the study was approved by the Human Ethical
Committee; University of Karachi. All the procedure of blood sam-
pling, centrifugation and mixing of enzymes and incubation was
performed in the Pathology laboratory of Lahore Medical and Den-
tal College with the help of phlebotomists and medical physician
after taking the necessary permission. Nine healthy volunteers
were between 20 and 35 years of age and weight about 50-85Kg
was selected for the pharmacokinetics study. None of the volun-
teers was using medication such as antidiabetic, antihypertension
and antiulcer and were not using alcohol or tobacco.

The demographics of each volunteer, such as the name, gender,
age, and body weight was noted. The liver and renal profile of all
individuals was recorded before the study. The volunteers were
instructed not to take coffee, tea cola 2 days before the experiment.
Before experimentation, they were kept fasted overnight, only they
could have drunk water before. They were given a single dose of 1 g
of a dried extract with 200 mL of water between 8 and 9 a.m.

2.5. Collection of blood and plasma

For determination of pharmacokinetics of green tea leave blood
samples were collected from healthy human volunteers in hep-
arinized tubes and centrifuged at 5000 rpm for 10 min at 4 �C. After
centrifugation plasma samples were transferred to new tubes.
2.6. Construction of calibration curve for EGCG

HPLC was used for the quantitative analysis of EGCG. Before
HPLC analysis, Spectrophotometric analysis (Agilent, UV/Visible
Spectrophotometer) was done to confirm the presence of EGCG
in the tea infusions. Maximum absorbance at 273 nm confirmed
the presence of EGCG in the tea infusions.

For the HPLC analysis, the stock solution of EGCG was prepared
in the mobile phase and the standard calibration curve was con-
structed using standard solutions in the working range i.e.
0.0039 mg/mL to 0.5 mg/mL. The actual concentration of the test
method is 0.02 mg/ml. For the HPLC analysis, the quantitation
was done at the maximum absorbance in the UV detector
(273 nm). Here the correlation coefficient is 1 with the regression
equation of y = 1979.8x + 18.262 (Ideal linearity). The results of
repeatability (n = 6) demonstrated the intraday repeatability of
the test method. The % CV for retention time, % peak purity and
peak area met the required acceptance criteria of USP for repeata-
bility <5%. In an accuracy-test, three different concentrations of
samples run on the system, 80%, 100% and 120%. The accuracy
response showed the results which are well in the specified limits.



Table 2
Column conditions used for EGCG.

Parameters Conditions

Column material Di-isobutyl n-octadeceyl silane supported by porous silica
Dimension ZorbexXDB– C8, 150 x4.6 mm (5 mm)
Flow rate 1.5 min/ml
Detector UV at 240 nm
Injection volume 5 mL
Mobile phase Acetonitrile: phosphoric acid containing 0.1 mM EDTA
Column temp 40 �C
Applied

potential
600 mV

Table 3
Linearity of API quantitative assay.

Target Conc. (mg/mL) Load (mg) Peak Area %Peak Purity

0.0039 0.039 79.84 100
0.0078 0.078 161.68 100
0.0156 0.156 319.36 100
0.0313 0.313 630.72 100
0.0625 0.625 1265.44 100
0.125 1.25 2531.88 100
0.25 2.5 4973.76 100
0.5 5 9904.52 100

Table 4
Repeatability and System suitability test.

Injection Retention time % Peak Purity Peak Area

1 1.682 100 451.54
2 1.686 100 450.94
3 1.684 100 451.15
4 1.701 100 453.68
5 1.682 100 450.14
6 1.681 100 449.97
Average 1.686 100 451.24
SD 0.008 0.000 1.339
%CV 0.45 0.00 0.30

Table 5
Precision of API quantitative assay.

Days Peak Area In

Inject 1 Inject 2 Inject 3 Mean M

1. 460 461 462 461 45
2. 452 452 455 453
3. 450 450 445 448
1. 462 466 459 462 45
2. 456 455 456 456
3. 452 451 453 452

Table 6
Accuracy of API quantitative assay.

Concentration Percentage Standard Peak Area

80% N/A

100% 460.52
459.00
461.15

120% N/A
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2.7. Analysis of samples

Samples were analyzed through high-performance liquid chro-
matography (HPLC).

2.8. Testing method

The HPLC testing method was performed for its linearity,
repeatability, precision, robustness and accuracy. Limit of detec-
tion (LOD) and limit of quantitation (LOQ) were also found
(Oritani et al., 2013). HPLC Column Conditions were mentioned
in Table 2. Results were mentioned in Tables 3–7. The mobile
phase was prepared by mixing of buffer solution and acetonitrile
in the ratio of 90:10 V/V. For standard preparation, EGCG was dis-
solved in methanol and then was mixed a diazomethane ether
solution. For sample preparation, 50 lL of each plasma was mixed
with 5 lL of b-D Glucuronidase, 5 lL of sulfatase and 20 lL of
water followed by incubation at 37 �C for 45 min in EDTA tubes.
Fig. 3a, b and c showed the graphical representation of data com-
puted pharmacokinetics by non-compartmental approach, using
PK-Solver (Zhang et al., 2010).

3. Results and discussion

The quantitative analysis of phytochemicals of CS-r, Cs-s, CS-l
and CS-d revealed that flavonoids were present in maximum quan-
tity in all parts while sterol was present in a very negligible
amount, also confirmed from literature (Kaya-Dagistanli et al.,
2013). Table 1 showed that CS-l and Cs-d have a high content of
protein, Cs-d is a rich source of lipids and fiber content is high in
all the parts. All the tests were performed on a dry matter basis
and the quantities of nutrients were according to the literature
(He et al., 2011).

. GC–MS study is used to evaluate the occurrence of fatty acid
and esters in the sample (Wang et al., 2020). CS-o consists of a
major amount of unsaturated fatty acids which are helpful for its
absorption and digestion. Unsaturated fatty acid composition of
its oil contents fulfills the international nutritional standards of
omega meals. GC–MS analysis is also helpful for the determination
ter Day Inter Samples

ean SD % CV Mean SD % CV

4.11 5.82 1.28 455.39 5.38 1.18

6.67 4.90 1.07

Sample Peak Area Standard Peak Area

368.19
369.22
370.15

80.22%

461.12
460.22
459.15

99.99%

552.26
553.15
552.05

120.05%



Table 7
Robustness (column age wise) of API quantitative assay.

Injection ‘‘Used” Column ‘‘New” Column Mean %CV

Peak Area
1 356 357 354.50 1.11
2 352 359
3 348 355

% Peak Purity
1 100 100 100 0.00
2 100 100
3 100 100

Fig 3. a). Showing the graphical representation of statistical plasma concentration
for fasting group. b) Showing the graphical representation of statistical plasma
concentration for fed group I. c) Showing the graphical representation of statistical
plasma concentration for fed group II.
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of the chemical composition of the samples (Ishtiaq et al., 2020;
Rubab et al., 2020) as shown in Fig. 2. Linoleic acid is a chief fatty
acid from omega-three, have a vital role in the physiology of
human, growth of the nervous system, essential component of cell
membrane which is linked with neurotransmission, cognitive func-
tion and key role in the synthesis of hemoglobin by transferring the
O2 to the blood plasma. Seed oil can be used in many pharmaceu-
tical and industrial products like soap, lubricants, paints, mar-
garine, hair oil and rust proofing. CS-o can be used for
nutritional, pharmaceutical and therapeutic purposes (Lee et al.,
2002). The results showed that collection time, geographical and
environmental differences play a key role in fatty acid composition
despite the method of extraction the structures were confirmed
from literature a well (Ruchi and Lalit, 2010).

There is no strong evidence of determining the comparative
absorption of green tea in fasting, fed and fed with coke group
before. In Asian countries especially of the subcontinent, there is
an increasing trend for the utilization of green tea either in an
empty stomach. Usually, after a heavy protein diet, people tend
to take green tea. Many people use coke with their food but still
in the end they cheer the green tea. Keeping in view the above in
mind, we mimic the above conditions and bioavailability of green
tea is monitored in the fasting group, a fed group without coke and
fed group with coke is determined (with heavy protein diet in later
two groups). Generally, the methylation of the hydroxyl group
increases the absorption of the hydrophobicity and hence
improved the absorption of flavonoids (Wen and Walle, 2006).
Metabolic flexibility which is the ability to respond to the signals
(fasting and fed state) involving the in the change of metabolism
of healthy individuals are fast and complete (Hodgson et al.,
2013). According to the previous data, the absorption of green
tea is not so high due to enzymatic hydrolysis (Oritani et al.,
2009). The enhanced efficiency and decreased toxicity of a patient’s
drug therapy is the principal objective of clinical pharmacokinetics
(Li et al., 2016). The plasma concentration of the green tea was
higher in the fasting group, lower in fed without coke group and
least in the fed with coke group (120.56 lg/mL, 99.59 lg/mL and
88.14 lg/mL), respectively. Tmax for fasting group was brief while
Tmax for fed without coke group and fed with coke not only the
same but also was high (0.50 h, 1.0 h and 1.0 h) respectively.
Half-life is the fasting group was intermediate and short in fed
without coke group while fed with coke group had prolonged
half-life (11.11 h, 10.29 h and 67.97 h), respectively. Similarly
mean residence time of fasting group was intermediate and short
in fed without coke group while in fed with coke group drug pro-
longed for longer period of time (16.12 h, 15.32 h and 98.23 h). It
indicated that cock has increased the absorption and sustained
the concentration in the body for the longer period of time, may
be by reducing the clearance. Similarly volume of distribution of
the drug in the groups was in the same trend as that of the half-
life and MRT as (10.43 mL, 9.95mLand 12.02 mL) respectively.
Clearance of the drug was intermediate in fasting group and was
high in fed without coke group while brief in fed with coke group
(0.65 mL/h, 0.67 mL/h and 0.12 mL/h), respectively.

These results showed that in the fasting group high plasma con-
centration was achieved and maintained for a long time with inter-
mediate half-life. Similarly, the mean residence time, volume of
distribution and clearance was also intermediate in the fasting
group. While in the fed group without coke plasma concentration
was lower than the fasting group with high Tmax. Half-life was
also lower than fasting but drug stayed for lesser time (MRT) in
the body with a brief volume of distribution and short half-life.
The half-life of the drug was maximum and drug retained for the
maximum period (MRT) in this group with a high volume of distri-
bution and brief clearance. Further, taxonomic (Ali et al., 2020;
Amina et al., 2020; Bahadur et al., 2020) studies of this plant are
also recommended.
4. Conclusion

The phytochemical analysis of green tea suggests that it is a
good source of secondary metabolites full of important nutrients.
GC–MS of seed oil reveals that the seed of C. sinensis is a rich source
of fatty acid, and can be used to fulfill the pharmaceutical need.
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Absorption of the green tea leaves extract is observed in all three
groups however fasting group suggests more absorption as com-
pared with other groups. Further investigations are recommended,
to explain the effect of green tea in fasting, fed and fed with coke to
determine its possible underlying mechanism.
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