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ABSTRACT
The kinetics of extraction d . .an antzox1dant activity of four different brands of
teas (Lipton tea, Hillway green label tea, Toptea, and Hillway Gold,) were

investigated and measured using modern method, Several types of

commercially available teas, from different manufacturers were tested for
antioxidant content using the spectrometric method Data galhered about

antioxidant content of these different tea samples can used to estimate qualily

and type of tea. The result gotten using this method is also important when

trying to account for the normal daily consumable antioxidant of healthy

people and also patients using clinical antioxidant therapy.
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1.0 INTRODUCTION
CHAPTER ONE

Tea, a leaf extract of th e plant Camell" ·
. .

b
.

1ª smensts, is the second most consumed
everage m the world .

h .wit an estimated 18
.

-20 billion cups consumed daily and for
instance, an estimated av erage consumpt' f 1

10n o L /person/ day in the United Kingdom
(Costal et al., 2002) Originar fi

· mg rom China, tea has gained the World's taste in the past
2000 years. Initially, it was consumed I b Chion Y Y nese Monks, but its use spread to

other regions, such Gas ,real Britain, and other Western Countries. Nowadays,

consumption of tea is part of ¡
,

d .1
. .

peop e s ai y routme, as an everyday dnnk and as a

therapeutic aid in many illnesses (Cabrera et al., 2003).

Depending on the manufacturing process, teas are classified into three major

types, namely, non-fermented green tea (produced by drying and steaming the fresh

leaves and thus, no fermentation i.e. oxidation occurs); semi-fermented oolong tea

(produced when the fresh leaves are subjected to a partial fermentation stage before

drying); and fermented black and red (Pu-erh) teas which undergo a full fermentation

stage before drying and steaming, although the fermentation of black tea is oxidation

h f ht is attained using micro-organism (Zuo et al., 2002).
and t at o pu-er ea

'd 80º, of the tea consumed is black tea, which is also the most popular
Worldw1 e, 70

h Am rica and North Africa (except Morocco), whereas green tea
drink in Europe, Nort e '

. oolong tea is popular in China and Taiwan (Wu and Wei,
is drunk throughout Asia:

2002).
1



The tea beverage h .as continued to b
.

.

e considered a medicine since the ancienttimes because of its poly h
1P eno s research thon e effect of tea on human health has been

fuelled by the growing need t .0 provide naturally health diets that include plant derived
polyphenols. In line with thi h .

s, t ere 1s need to elucidate how known functional
components in foods could ex pand the role of diet in disease prevention and .treatment

(Mandel et al., 2006).

There are already g
·

'd .rowmg ev1 ence that polyphenols reduce the nsk of heart

disease and cancer in humans (Vanessa and Williamson, 2004). In some studies, tea has

been associated with anti-allergic action (Yamameto et al., 2004) and antimicrobial

properties (Paola et al., 2005). Further studies have demonstrated that the co-

administration of drugs with catechins from tea increases the bioavailabilitv of some

drugs (Hang et al., 2003).

Moreover some epidemiological studies have associated consumption of tea with

a lower risk of several types of cancer including those of the stomach, oral cavity,

d l Therefore tea app.ears to be an effective chemo preventive agent
oesophagus an ungs. '

.
.

1
d cinogens (Cabrera et al., 2003; Hakim and Chow, 2004).

for toxic chem1ca s an car

2



AIMS AND OBJE CTIVEs
The broad aim

1.1

and objective of th·ts study is to d 1

.

extraction of antioxidan
eve op optimal conditions for the

ts from selected tea sam 1

extraction kinet· d

p es from Ogun State by studying the

ic an the a t·
·

c ivity of antioxidants. To achieve this, specific objectives of

the research are:

To investigate in the k"
·

meti e of extraction of tea sample

To determine th
· .

e antioxidant activity of the extract.

To develop the kinetics and th d
. .

ermo ynarrucs o! the extraction under different

process parameters such as temperature and contact time.

iv. To develop a mathematical model for optimal extraction condition.

ii.

iii.

i.

1.2 RESEARCH METHODOLOGY

The adopted procedure for achieving the stated research objectives are itemized in a

scheme of activity below as is depicted in Fig. l.

Specific activities

Sourcing, drying and preservation of tea samples.
i.

ii.

iii.

iv.

Hot extraction of the tea samples at different temperatures and contact times.

.

1- of the antioxidant activity of the extract derived from (ii) above.

Detennina 10n

.
. f kinetics of the extraction under different process parameters

Invest1gat1on
°

such as temperature
and contact time.

3
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CHAPTERTWO
LITERATUREREVIEW
TEA PLANT e .

arnell1a sinensis

Even though the tea plant is cultivate . . .

•
d all over the world, It was ongmated from

somewhere. The eco-physiol ogy of the co ·a11mmerc1 y grown tea plant is clof'!ly linked

with the climate to which it da apts. Tea has been cultivated for centuries beginning in

India and China Now Ca li" . . .

· , me ra smens1s IS cultivated worldwide (Can, 1972)

2.0

2.1

Tea is now distributed ld "d d
.

.

war w1 e an not as the last centuries when 1t was

consumed only by Chinese Monks, it is estimated that average consumption of one liter

per person in a day in the United Kingdom (Costal, 2002). Approximately, 76-78% of

the tea produced and consumed is black tea. 20-22 % is green tea, and 2% is volong tea

(Costal et al., 2002; Zuo et al., 2002).

The chemical composition of tea is complex polyphenols, alkaloids ( caffeine,

theophylline, and theoloromine ), amino acids, carbohydrates, protein, chlorophyll

d fl ride minerals and trace elements, and other undefined

volatile compoun s, uo '

th the polyphenols constitute the most interesting group of tea

compounds. Among ese,

h.b. otent antioxidant activity in vitro and vivo (Wu and Wei,

leaf components and ex I it P

2002).
. d medicine and a healthful beverage since ancient times,

Tea has been considere a

d I of attention because tea polyphenols are strong

. eived a great ea

but recently it has rec

5



antioxidants. o ·dxi ative str ess has b een shown
numerous diseases including

to be involved in the pathogenesis of

cancer (Feng et al 2

Moreover som .

·, OOl; Embola et al. 2002)
' e eptd

·

'
·

em1ological stud· h

"th 1

ies ave asso
.

t d th
WI ower risk of sev

1

eia e e consumption of tea

era cancers including stomach .

cancers (Xi
'

oral cavity, oesophagus and lung
e et al., 1998· Am

'

, entana et al 200 .

therefore t b .

., 2• Kondo et al., 2002). Tea appears

, o e an effective chemo preventive a
.

gent for toxic chemicals and carcinogens

(Embola et al., 2002).

Numerous studies have also dem onstrated that the aqueous extract of the major

tea polyphenols possesses anti-mut . . . . ..
ag1c, ant1-diabet1c, and ant1-mflammatory qualities

(Feng et al., 2001, Xie et al.,, 1998; Amcntana et al., 2002, Kondo et al., 2002)

2.2 BIOLOGY AND ECOLOGY

An evergreen shrub, which can grow up to 17 m high in cultivation, it is usually

kept below 2 m high by pruning. Leaves of Camellia sinensis is bright green in colour

and the leaves are shiny, often the leaves are hairy underside. Another part of Camellia

sinensis plant is the flowering part of it which is scented, occurring singly or in clusters

of two to four.

Camellia sinensis is also divided into fruit part, and the fruit's colours are

•
· one to four spherical flattered seeds (Van, 2005). Tea plant

brownish-green, conta1mng

.

.
. ¡¡· sinensis versinensis and Came/lia sinensis var.asssaica.

1s of two var1et1es: Came ia

.
.

• var sinensis is hardier than Assant tea, and has relatively

The Came/ha smens1s
.

1

5 are used to produce green tea and china black tea.

small and narrow leaves. Its eave
6



Camellia sinensis va r. assam/ca is h I
.mue ta ler m its natural state (than when

cultivated) and can grow into a l •

oosely branched tree to a height of about 17 m. It is a

less hardy variety leaves which' are used to make Assam (India) black tea. (Schoorel and

Van, 2000).

2.3 SCIENTIFICCLASSIFICATION

The plant Camellia sinensis can be scientifically classified to its species level

according to Integrated Taxonomic Information System (!TIS) standard on Taxonomy

Kingdom

Sub-kingdom

Infra-kingdom:

Super-division:

Division

Subdivision

Class

Superorder

Order

Family

Genus

Species

Plantae

Viridi plantai

Streptophyta

Embryophyta

Tracheophyta

Spermatophyta

Magnoliopsida

Asteranae

Erica/es

Theaceae

Camellia

li. sinensis (L} Kuntze
Came za

7



IMPORTANCE OF Camelliasi11e11
.

• •

SIS

Nutr1honal Imp rt0 anee

Tea is the most important non-alcoh ¡· bo IC everage
.

th
million tonnes are

!U e world, and over three

grown annually A .

· maior bevera h' h

f
. l

ge w IC has given rise to a variety

o socia convention in diIBerent parts of the Idwor (such as tea ceremonies in Japan, and

the concept of a tea break
•

B
. .m ntam)· also t

·

, ea 1s consumed worldwide even as part of

breakfast, for instance United ki d
.

ng om, a litre per person in a day (Costal et al., 2002).

2.4

2.4,l

2.4.2 Medicinal Importance

Camellia sinensis has been considered a medicine and a healthful beverage since

ancient times. It has been recommended for headaches; body aches and pains, digestion,

depression, detoxification, and also act as: antioxidant activity, anti-mutagenic and anti-

carcinogenic potential, anti-hypertensive effect and cardiovascular disease risk, oral

health, solar ultraviolent protection and body weight control (Vision et al., 1995).

2.4.3 Industrial Uses

Used in the last centuries as ornamental plants, and to

camellias have been

d g Jea ves cosmetics culinary, and industrial oils, high

provide food from fermente youn
'

'

1 Japan green tea made from leaves of Camellia

grade charêoal for fuel and tea. 11
'

d li. ng and dried is an integral component of the tea

b steame ,
ro 1

sinensis_that have een

ceremony (Hill et al., i 997),

I
I:
I,
II

,,

8



Besides, camellias have been used .

in Japan in te til ,

household utensils, tools .
.

x es, ceramics, brewing, cooling,
, pnntmg, crafts f:

.

' arrnmg fuel d'
·

cosmetics (Agu·
'

, me teme and food stuffs and
rree et al., 20lJ).

2.5 ANTIOXIDANT

Antioxidant is a substance that
. . . . .mht bits ox1dat10n, especially one used to contract

the deterioration of stored r d
.

P O uct. fhcy are chemicals (both naturally occurring and

man-made) that can prevent 1or s ow cell damage. Antioxidant is actually not a

substance its behaviour At, · 1y compound that can donate electrons and counteract free

radicals has antioxidant properties.

An antioxidant is a molecule that inhibits the oxidation of other molecules since

oxidation is a chemicals reaction that can produce free radicals, leading to chain reaction

that may damage cells. Antioxidants such as thiols or ascorbic acid (Vitamin c)

terminate these chain reactions.

The term "antioxidant" is mainly used for two different groups of substances;

•
•

h
·

al whi"ch are added to products to prevent oxidation, and natural
mdustnal c em1c s

•

ti d and body tissue which are said to have beneficial health

chemicals found m 00 s

effects.

'd f e state plants and animals maintain complex systems to

To balance the ox1 a iv ,

h "glutathione and enzymes (e.g catalase and superoxide
.

· dants sue as

overlapping antioxi '

9



dismutase)" produced .

mtemally or the d"1etary ant" .

Vitamin E. (Bjelakovi Iox1dants, Vitamin A, Vitamin e and
c et al., 20l3).

Diets containing .
.

antioxidant dietary- supplem t d

they effective in .

en s O not improve health nor are

preventing diseases. Randomized ¡-
·

¡
· • .

f b
c nuca tnals mcludmg supplements

o eta-carotene, Vitamin A and y .

Itanun E singly or in different combinations found no
effect on mortality rate (Ab ner et al 20 ¡ 1) d

.

·, an cancer nsk, or may even increase cancer

risk (Cortes-Jofre etral, 2012; Jiang et al., 2010).

Industrial antioxidants have d"1verse uses, such as food and cosmetics

preservations and inhibito f bb · · ·rs o ru er or gasolme detenorat1on (Dabeltein et al., 2007).

Although certain levels of antioxidant vitamins in the diet are required for good health,

there is considerable doubts as to whether antioxidant-rich foods or supplements have

anti-disease activity; and if they are actually beneficial, it is unknown which antioxidant

(s) are needed from the diet and in what amounts beyond typical dietary intake (Stanner

et al., 2004; Shenk.in, 2006; Woodside, 2005).

Some authors dispute the hypothesis that antioxidant vitamins could prevent

. .

(S et al 2004) while others maintain such a po05ibility is

chrome diseases, tanner ., '

. 'd d from the beginning (Hail et al., 2008). Although dietary

unproved and m1sgU1 e

.
· ted for potential effects on neurodegenerative diseases

antioxidants have been mveStlga

parkinson' s disease, and amyotrophic lateral scierosis,

such as Alzheimer' 8 disease,

. 03. Rao and Balachandren,2002).

(Dimatteo and Esposito, 2º '

10



Antioxidant
1p ays major role in .

. .
.

medications. T ·1steroid denvative that ínhi..b.
in and mesylate is an anti-oxidant

Its the r "d1P1 peroxidatio ·
.

.

neuronal death in strok
n, which is believed to play a key in

e and head injury, It i d

stroke (Sena et al 20

s emonstrated activity in animal models of
··· ·, 02) H .

. utnan trials demonstr t d
.

a e no effect on mortality or other
outcomes m subarachno'd h1

aemorrhage and . .Worsened results m 1Schemic stroke (Bath et

al., 2001).

During exercise, oxygen cons . .

· umption can mercase by a factor of more than 1 O

(Dekkers et al., 1996) Howe· ver, no benefits for physical performance to athletes are

seen with Vitamin E supplem t t· d
·en a 10n an six (6) weeks of Vitamin E supplementation

had no effect on muscle damage in ultra-marathon runners (Mastaloudis et al., 2006).

Other studies indicated that antioxidant supplementation may attenuate the

cardiovascular benefits of exercise. Some research suggests that supplementation with

amounts as high as 1000 mg of Vitamin C inhibits recovery (Close et al., 2006).

Relatively strong reducing acids can have anti-nutrient effects by binding to

d.
·

1
·h as iron and zinc in the gastro intestinal tract and preventing them

1etary romera s sue "

. b d (H ell 2003). Notable examples are oxalic acid, tanning and

from bemg absor e urr ,

.
. h" h in plant based diet (Hunt, 2003). Calcium and iron

phytic acid, which are ig

· diets in developing countries where less mnt is eaten

deficiencies are not uncommon m

. f hytic acid from beans and unleavened whole grain

and there is high consumptwn ° p

bread (Gibson et al., Z006)-

11



3.0

3.1

CIIAPTER THREE
MATERIALS AND METIIons
MATERIALS

Plant Materials

The_study w as conducted at fjebu-I b
.

g O 8tatwn market, Oke-Sopin , Ijebu Nortb
Local Government area of 0 gun 8tªte, Nigeria. ljebu-North Local Goverrunent is

situation at Latitude 6º 570 N" 0,, L . ,

'
' ong1tudc 40, OE. Four brands of tea samples were

selected and procured from the f
.

rom supermarket in ijebu-Igbo, Ogun State, in the year

2016.

3.1.l

The tea samples were labelled appropriately and kept in a cool dry place prior to

the analysis. The samples were obtained from supermarket in the town of Ijebu-Igbo

Ogun State, in the year of 2016. The tea samples gotten are; Lipton yellow label tea (a

black tea), Híllway green label tea (a black tea), Toptea (a black tea) and Hillway gold

label tea ( a green tea)

The samples had been manufactured in commercial factories using standard

manufacturing conditions. Black tea had been manufactured using physical withering up

t
. t for ¡ 8 hours, fermentation at 24ºC for 1-2 hours and a

fr

to 50-65 % moisture canten 5

d
•

t !20ºC for 20-25 minutes. The green tea had been

final firing in a fluid bed ner ª

. d d een tea manufacturing procedures of steaming for I hour

manufactured usmg stan ar gr
.

.
. id bed drier at J2ºC for 20-25 minutes.

and then final finng m ª flu

12



3.1.2 Apparatus

All glassware (100 3cm conical flask
·

d 3
' 1 OO cm3 beakers, I 00 cm3 measuringcylm er, 50 cm volumetric fl .

asks, pipette fi I' unne and sample bottle) used for theexperiments were
thoroughly washed dr

.

.
.' amed and dried pnor to their usage. Other

apparatus include filter paper c tt' 0 on Wool and pipette filler.

3.1.3 Chemicals

The chemicals and reagents used in tbe experiments such as sodium nitrite

(NaN02), sodium hydroxide (NaOH), aluminium chloride (AlCh) were of analytical

grades (AnalaR), obtained from Sigma Aldrich Chemical Co USA, and used without

further purification. Also, distilled water was in the experiment for the preparation of

reagents.

3.1.4 Equipment

d ne using 4-figure analytical balance (Model MT
All mass measurements were o

.

'bl spectrophotometer (Model T60V
Ultraviolet-v1s1 e

PB153-S). Also,
. the absorbance of the extract.

ed to determme
Spectrophotometer) was us



3.2 METHODS

3.2.1 Preparation of T ea extract
A bag each of tea samples was t

.

pu mto four d·rn
A, B, C, and D. 100 cm3 of h

I erent 250 cm3 beakers labelled as

ot water at 45ºC t

h
•

emperature w add
.

t e mixture was allow d
as ed mto each beaker

e to stay for 5 minutes 1 O
.

'

i

3

, mmutes 1

- · Í
5 cm of the mixture was t k

,
' mmutes, and 20 minutes.

!-

a en from each of th
,

. UV . .

e beakers for the antioxidant activity ¡!

usmg ?v1s1ble spectroph t
r,

o ometer Th· e procedure was repeated using 55ºC 65ºC

and 75°C.
, '

3.2.2 Preparation of Reagents

5 o¡,_w¡ d" ·

0 v so mm mtrate (NaNO3) was prepared by weighing accurately 5 g of

NaN03 using analytical balance into a beaker and dissolved in 100 ml distilled water I
in a 100 ml standard volumetric flask. I

ii. 10 %w/v aluminium chloride (AICh) was prepared by weighing accurately JO g
I

i.

Al Cb using analytical balance into a beaker and dissolved in 100 ml distilled water

in a 100 ml standard volumetric flask.

iii. 1.0 M sodium hydroxide (NaOH) was prepared by weighing accurately 4 g NaOH

.
. b 1

·nto a beaker and dissolved in 100 ml distilled water in a

usmg analyt1cal a anee 1

100 ml standard volumetric flask.

14



3.2.3 Determination of Total
Flavonoid

The total flavonoid cont t f th
.

en ° e extract was determined using a colonmeterassay developed by Bao (2005). 5.0 cm3 of the extract was added to 0.3 ml of 5 %wivNaN03 at zero time. After 5mins, 0.6 ml of 10 %w/, AICI¡ was added and after 6mins,
2 ml of lM NaOH Was added to the mixture followed by the addition of 20 ml of

bl nk d flavonoid
distilled water. Absorbance was read at 510 nm against the reagent a an

content was expressed as mg equivalent.

15



CIIAPTER FOUR4.0 RESOL TS AND
D1scuss10N

4.1 RESULTS

Table 4.1: Antioxidant activity of the tea samples extract at 45 ºCTime Lipton Tea
Hillway Green Toptea Hillway Gold

Label Label

0.236 0.321 0.311
5 0.470

0.532 0.4230.767 0.37610

0.569 0.6230.837 0.38915

0.621 0.7010.640 0.41120

0.9 -

0.8 -

0.7

0.6

0.5

0.4 -

0.3 -

0.2 -

0.1 -

o

•
I

-

--,---
--,--------

HillwaY Green
u,bel

.?---------
16----

¦ 5 minutes

¦]')minutes
t:J 15 minutes

¦20 minutes

ii



Figure 4.1: _Antioxidant
activity of the tea samples extract at 45 ºCTable 4.2: Antioxidant activity of the tea samples extract at SS ºe

Hillway Gold

Time Lipton Tea
Hillway Green Toptea

Label
Label

0.401 0.329

5
0.521

0.615

0.489 0.390

10 0.730 0.732

0.598 0.673
0.840 0.850

15

0.6990.881 0.701
20 0.840

II
'I

'1

I

1 -

0.9

0.8

0.7

0.6 ·

0.5 ·

0.4

0.3

0.2 ·

0.1 ·

o

SºCles extract at 5

f the tea samp
activity o

. Antioxidant
17

Figure 4.2.

¦s minutes

¦ 10 minutes

w 15 minutes

¦ 2a minutes



Table 4.3: Antioxidant
activity of the tea samples extract at 65 ºCTime Lipton Tea

llilhvay Green Toptea Hillway Gold

i

Label
Label

I0.850 0.681 0.520

5 o.no

0.792 0.731

10 0.850
0.890

0.850 0.842
0.901 0.971

15

0.880 0.842
0.940 1.081

20

1.2

1

0.8 -

0.6

0.4 -

0.2 -

·-

Hillway Greeno

?••'

65"C
_-

les extract at
b tea samp.

•ty oft e

t actIVI
. AntioxidanFigure4.3.

¦s minutes

¦to minutes

? 15 minutes

¦ 20 minutes

l

18



T•bl< 4.4, Antioxód,nt -ily •ft!., ... '"'•'" "''"'" 75 •e
,,

l

Time Lipton Tea
IIiihvay Green Toptea Hillway Gold

'Label
Label

0,920
0.947 0.783 0.581

5

0.869 0.642

10 0.980
0.989

0.872 0.850
0.982

1.005
15

0.894 0.872
1.004 1.007

20

1.2

0.8

0.6

0.4

0.2 -

Topteareen Label

ºC

Hillwav G

x:tract at 75
"ª

,1?,
..

"''º"
bd? .,m

,w,,,._.
fvity oft

...,.,,.aAM TlfCHIYJf
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4•2
DISCUSSION

The rate of extraction of antioxidant present in four brands of tea samplesnamely Lipton, Hillway green label T .

, optea, Hillway gold label were investigated andshowed the reasonable amount of antioxidant present in brands of teas at ditlerent
temperature and different contact time.

The table 4.1 shows that the highest amount of antioxidant (0.701 mg/ml) \\1lS

obtained from Hillway gold label tea at 20 minutes whereby Hillway green label tea hud
the lowest obtained antioxidant of 0.236mg/ml at 5 minutes contact time: in which the
extraction temperature was maintained at 45ºC.

Table 4.2 indicates the activity of antioxidant obtained at ssºc. Here. Hillway
green label tea had a highest antioxidant of 0.881 mg/ml obtained at 20 minutes contat·t

time, whereas the Hillway gold label tea had the least extracted antioxidant of 0.329

mg/ml at 5 minutes. Both Toptea and Lipton had a reasonable amount of antioxidm1t at

different time interval.

Table 4.3 reveals the extraction obtained at 65°C and different time interval of 5

minutes, 10 minutes, 15 minutes and 20 minutes. 1.081 mg/ml of antioxidant was

·

d fi Hi"llway green label tea which seemed to be the highest obtained at 20obtame rom

.

t r·me whereas 0.520 mg/ml of antioxidant was got at 5 minutes formmutes contac 1
,

Hillway gold label tea.
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Table 4.4 indicates that L"
.

.

ipton tea has
consistency and reasonable arnoW1t ofantioXJdant obtained of 0.920 O 980

15 .

, .

, 0.982, and 1.004 mg/ml at 5minutes, 10 minutes,mmutes and 20 minutes res e
.

Ip ctive y. Tough Hillway green label had 1.007 mg/ml at
20 ·

mmutes whereas Hill way gold label tea had 0.581 mg/ml of 5 minutes.
Table 4.5 reveals th . t'

·

f .e ac 1v1ty o extractton obtained at 5 minutes and different

temperature 45ºC 55ºC 65ºC and 75ºC A t
'

'
. emperature increases; there is steady

increase in the amount of 'd b
•

.ox1 ant o tamed. The highest amount of oxidant was obtained

for all the tea brands at 75ºC.

i

Table 4.6 indicates the amount of antioxidant obtained at I O minutes contact

time. Lipton tea had 0.767 mg/ml and 0.980 mg/ml at 45ºC and 75ºC respectively.

Hillway green label tea had the antioxidant of content from 0.376 mg/ml to 0.989

wherea5 Toptea and Hillway Gold label tea showed variation in extraction at ssºc.

Table 4. 7 shows that I .O 13 mg/ml of highest antioxidant was obtained at 75°C

with I 5 minutes contact time for Hillway Green label tea whereas 0.952, 0.869 and

0.850 mg/ml were obtained for Lipton, Toptea and Hillway God respectively. Also,

there is close relationship between the amount of antioxidant obtained at 65°C and 75°c

as shown from the figure 4.7.

Table 4.8 reveals that highest amount of antioxidant was obtained for Hillway

ºe h ontact time is 20 minutes and lowest amount of antioxidant
Green Tea at 75 w en e

·

d f. th ame brand of tea at 45°C using 20 minutes as contact
0.411 mg/ml was obtame or es

time.
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Lipton tea, Toptea and Hillway Gold label tea had consistency increase inamount of antioxidant extracted as function of contact time.

I
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5.0

5.1

CHAPTER FIVE
CONCLUSION AND RECOMMEND ATION

CONCLUSION

The chemical comp ·f f .

OSI ion ° tea IS complex polyphenols, alkaloids (caffeine,

theophylline, and theoloromine ), amino acids, carbohydrates, protein, chlorophyll
volatile compounds fl 'd •

1
, uon e, mmera s and trace elements, and other undefined

compounds. Among these, the polyphenols constitute the most interesting group of tea

leaf components and exhibit potent antioxidant activity in vitro and vivo (Wu and Wei,

2002).

The study evaluated the kinetics of extraction and antioxidant activity of brands

of tea sold in Ijebu-Igbo, Ogun State. The antioxidant contacts and activity as a function

of polyphcnols and flavonoids was investigated of different contact time.

The kinetic data obtained at contact time of 5 minute, 10 minutes, 15 minutes

and 20 minutes, were computed alongside with the temperature of mixture of 45°C,

55ºC, 65ºC and 75°C.

The Jour brands of teas had a reasonable quantity of antioxidant a• different

d d·ft, rent contact time. Hillway green label teas (a black tea) revealed

temperature an 1 e

f
· ·dant whereas top tea (a black tea) had lowest amount of

high contacts o ant10x1

antioxidant.

i
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It can be concluded that the tea s
··· amples extract contained essential flavonoid as

an antioxidant which can be used fo h . .r t e treatment of oxidative stress diseases such as

fatique, sleeplessness, headache, and soon.

5.2 RECOMMENDATION

The study revealed the presence of antioxidant in the four brands of tea samples

in ljebu-Igbo, Ogun State. The teas can be recommended as a diely supplement for

antioxidant. Also, the extraction condition of temperature not less than 75°C and contact

time of 15 minutes were recommended for optimum extraction of antioxidant from the

four brands of teas samples.

Lastly, further analysis is recommended in order to confirmed the efficiency and

potent of the antioxidant obtained from the teas sample against oxidative stress and

related diseases associated with oxidative stress.
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