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ABSTRACT

The kinetics of extracti :
e el antioxidant activity of four different brands of

teas (Lj ;
s (Lipton feq, Hillway greey label tea, Topten, and Hillway Gold) were

i eored aud measured using  modern method. Several types of
commercially availgble leas, from different manufacturers were tested for
antioxidant content using the spectrometric method Data gathered about
7 antioxidant content of these different tea samples can used to estimate quality
and type of tea. The result gotten using this method is also important when
irying to account for the normal daily consumable antioxidant of healthy

people and also patients using clinical antioxidant therapy.
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CHAPTER oNg
10 INTRODUCTION

instance, an esti '
mated average consumption of 1L /person/ day in the United Kingdom

(Costal et al, 2002). Originating from Ching, tea has gained the World’s taste in the past
2000 years. Initially, it was consumed only by Chinese Monks, but its use spread to
other regions, such as Great Britain, and other Western Countries. Nowadays,
consumption of tea is part of people’s daily routine, as an everyday drink 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 ie. oxidation occurs); semi-fermented oolong tea
el

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

drying); and fermented black and red (Pu-erh) teas which undergo a full fermentation
ing); an
although the fermentation of black tea is oxidation

stage before drying and steaming,

d that of pu-erh tea is attained using micro-organism (Zuo et al., 2002).
an of pu-

f the tea consumed is black tea, which is also the mcst popular
o

Worldwide, 80%
2, and North Africa (except Morocco), whereas green tea

North Americ

drink in Europe, |
a: oolong ted is popular

; n China and Taiwan (Wu and Wei,
is drunk throughout AS!

2002).

B e,




there is need to elucidate how known functional
components in food : :
§ could expand the role of diet in disease prevention and treatment

(Mandel et al., 2006).

There are already growing evidence that polyphenols reduce the risk of heart
disease and cancer in humans (Vanessa and Williamson, 2004). In some studies, tea has
been associated with anti-allergic action (Yamameto ef df., 2004) and anumicrobial
properties (Paola er al., 2005). Further studies have demonstrated that the co-
administration of drugs with catechins from tea increases the bicavailability of some
drugs (Hang et al., 2003).

Moreover some epidemiological studies have associated consumption of tea with
everal types of cancer including those of the stomach, oral cavity,

a lower risk of s

be an effective chemo preventive agent
Therefore, tea appeats 0
oesophagus.and lungs.

for toxic chemicals and carcinogens (Cabrera et al., 2003; Hakim and Chow, 2004),
or toxi




11 AIMS AND OBIEC Ty

[he broad ai jectiy y
d aim ang objective of this stugd 18 to devel
eve

extraction of antioxidantg
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from se]
ected tea samples from Ogun State by studying the

extraction kinetic and ivi
= LA
activity of antioxidants, To achieve this, specific abjectives of
the research are:

L To investigate in the Kinetic of extraction of tea sample

il.  To determine the antioxidant activity of the extract. |

ii. To develop the kinetics and thermodynamics of the extraction under different

process parameters such as temperature and contact time. ?l

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

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. 1.

Specific activities

g, drying and preservation of tea samples.

at different temperatures and contact fmes.

i.  Sourcin

action of the tea samples

ii. Hot extr S i
dant activity of the extract derived from (ii) above.

Determination of the antiox\
of the extraction under different process parameters
S

Investigation of kinetic

ime.
such as temperature and contact M




SAMPLE SOUREING AND
PREPARATION

|

§ i ‘$

DETERMINATION OF i

ANTIOXIDANT TEMPERATURE l'i
ACTIVITY

= 1

s 5 |

3 i

E CONTACT TIME -

& ;

EVALUATE (’

OF |

KINETICS i

REPORT WRITING, RESULTS ;

NENICTION RECOMMENDATION CONCT TISION

Fig. 1.1: Schematic Representation of Research Methodology




20 LITERATURE Rgygy

2.1 TEA PLANT Camellig Sinensjs

. | physiology of the commercially grown tea plant is closely linked
with the climate to which it adapts. Tea has been cultivated for centuries beginning in
India and China. Now Camellia Sinensis is cultivated worldwide (Carr, 1972)

Tea is now distributed worldwide and not as the last centuries when it 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 oolong tea

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

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

theonhvili and theoloromine) amino acids, carbohydrates, protein, chlorophyll
eophylline, >

iards minerals and trace elements, and other undefined
uoride,

polyphenols constitute the most interesting group of tea

volatile compounds,

compounds. Among these, L . ‘ o
d exhibit potent antioxidant activity in vitro and vive (Wu and Wei,
leaf components and €

2002). sine and @ healthful beverage since ancient times,
ic

considered amed

Tea has been e
at deal of attention

ccause tea polyphenols are strong

i a gre
but recently it has received 8 8

SR =




numerous dlSeaSeS lnClu ng ¢
d 2 ancer Fen !
( Betfa ,200 Enb a et gl 002).
> ol vy 2 )

Moreover. um
> Some epidemj
emiologj i
ogical studisg have associated the con ti f
sumption of tea

with lower I:iSk of se
veral cancers i i
ers including stomach, oral cavity oesoph: dl
. agus, and lung

cancers (Xie et al., 1998:
; Amentana ¢f al., 2002; Kondo er o, 2002). Tea appears

he}ef()re, to be an etieCthe chet 10 preventive g t o chemicals and carcinogens
1l enti genl fi I toxic ch

(Embola et al., 2002).

Numerous i
us studies have also demonstrated that the aqueous extract of the major
tea polyphenols possesses anti-mutagic, anti-diabetic, and anti-inflammatory qualities

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

22 BIOLOGY AND ECOLOGY

An evergreen shrub, which can grow up o 17 m high in cultivation, it is usually
kept below 2 m high by pruning. Leaves of Cameilia sinensis is bright green in colour
and the leaves are shiny, often the leaves are bairy underside. Another part of Camellia

part of it which is scented, occurring singly or in clusters

sinensis plant is the flowering

of two to four. :
. also divided into fruit part, and the friit ccolats 28
is is

Camellia sinensis
. one to four spherical flattered seeds (Van, 2005). Tea plant
brownish-green. containing . ‘

% : o versinensis and Camellia sinensis var.asssaica.
nsis

< Camellid sine)
hardier than Assam tea,

var. sinensis 18

is of two varietie and has relatively

cllia sinensis

aves are USe
narrow leaves: Iis le 6

1 tea and china black tea.

The Cam dto produce gree

_ small and




Camelli
la sinens;
SIS var. assamicq ;
18 much
tall

cultivated) and can grow T
I8 natural state (than when

into a log
sely bran
ched tree to height of about 1
about 17 m. Itis a

less hardy varies
ty leaves, whj
» Which are
u;
E sed to make Assam (India) black t
ea. (Schoorel and
23
SCIENTIFIC CLASSIFICATION

Ihﬁz plant C 18 can be e
amelha Sinensi b 3] d to iis spe
AY SCL nﬁﬁcally classifie
pecies level

according to Inte
grated T i
axonomic Information System (ITIS) standard on T:
on Taxonomy

Kingdon : Plantae
Sub-kingdom : Viridi plantai
Infra-kingdom : Streptophyta
Super-division: Embryophyta
Division Tracheophyta
Subdivision Spermatophytd
Class Magnoliopsida
Superorder Asteranae
Order Ericales
Family Theacede
Genus . Camellia
g Camellid sinensis (L) Kunize
.. Species i AP‘: ,‘c" &
Al.ﬂ"%l%':;{ﬁ;::..




T 4 IMPO
2.4 RTANCE OF Camel, Sinensig

24.1 Nutritional Importance

of social convention in dj
1 different parts of the world (such as tea ceremonies in Japan, and

the concept-of a i tai
p tea break in Britain); also tea is consumed worldwide even as part of

breakfast, for instance United kingdom, a litre per person in a day (Costal ez al., 2002).

242 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-

“hypertensive effect and cardiovascular disease risk, oral

carcinogenic potential, anti

, N e
health, solar ultraviolent protection and body weight control (Vision et il 1955

2.43 Industrial Uses
d in the last centuries as ornamental plants, and to

Camellias have been use

and industrial oils, high
young |eaves, €03

metics, culinary,
provide food from formented
and tea In J2P2%:
ling and dried i

green 163 made from leaves of Camellia

grade charcoal for fuel
en steameds rol

s an integral component of the tea

sinensis_that have be

Semony (el e el 1997

csman e e

P =g




- Besides, camellias have peey, Used
; ed in Japan :
pan in

i textil, ; :
household utensils, tools, printing, . - ©5, Ceramics, brewing, cooling,
> Crafls, farmin,

0 1) fll 11
cosmetics (Aguiree et ., 201 3 el, medicine and food stuffs and

25 ANTIOXIDANT

Antioxidant is inhibi
a substance that inhibits oxidation, especially one used to contract
the deterioration of stored product. They are chemicals (both naturally occurring and
man-made) that can prevent or slow cell damage. Antioxidant is actually not a

substance, its behaviour. Any 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.

i bstances;
The term “antioxidant” s mainly used for tWo different groups of substanc
o i |
hich are added to products 10 prevent oxidation, aud natural
industrial chemicals Whic . -
ds and pody tissue which are said t0 have beneficial health
chemicals found in f00dS

o i intai ex systems to
2 s and animals maintain complex sy

Jant:
- 1ative States P :
To balance the oxidat ione and enzymes (e.g catalase and superoxide
thi1on

7 as “gluta L
overlapping antioxidants; such




gismutase)” produced inge
l‘nally OF the 4:
€ diet

o : 5 Ay antigyj, 5
Vitamin E. (Bjelakovic ¢r 47 2013) ‘oxidants, Vitamin A, Vitamin C and

Diets containj ]
N2 antioxidant d;
t dietary Supplements do pot improve health nor are

they effective in preventing diseaseg

Random; o .
ot - domized clinica] trials including supplements
% -carotene, Vitamin A and Vitare. 1

d Vitamin E singly or in different combinations found no

effect on mortality r:
y rate (Abner ez al., 2011) and cancer risk, or may even increase cancet

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

Industrlal antioxidants have diverse uses, such as food and cosmetics
preservations and inhibitors of rubber or gasoline deterioration {Dabeltein ef al., 2007).
Afthough 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

2006; Woodside, 2005).
s that antioxidant vitamins could prevent

et al., 2004; Shenkin,

dispute the hypothesi

Some authors £
04) while others maintain §

uch a possibility is
chronic diseases, (Stanner & al., 20
m the beginning (H:
qtial effects o neurodege

ail et al., 2008). Although dietary

Tt fro :
unproved and misguided nerative diseases

investigawd for pote

antioxidants have been amyotrophic lateral scierosis,

4 inso.
such as Alzheimer’s disease; parki

2003; Rao

and palachandren; 2002).

(Dimatteo and Esposito;

S S e

B

_—




Antioxidant Y
d plays maj
JOr role 4
ole in medications Tirilang
; 4nd mesylate is an anti
anti

‘s-tgrold del'l
vative tha L 1 p. p ki 11,
{ 10its (3 Crox: tio Whic] ISbell

al.,2001).

During exerci X
se i i
g » OXYgen consumption can increase by a factor of more than 10

ekke : ;
(Dekkers et al., 1996). However, no benefits for physical performance to athletes are
seen with Vitamin E supplementation and six (6) weeks of Vitamin E supplementation

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

Other studies indicated that antioxidant supplementation may attenuate the

cardiovascular benefits of exercise. Some research suggests that supplementation with

g of Vitamin ¢ inhibits recovery (Close ef al., 2006).

amounts as high as 1000 m
g re ducing acids can have anti-nutrient effects by binding 1o

Relatively stron
he gastro intestinal tract and preverting them

dietary minerals such as iron and zinc in t

i d . Notable examples are oxalic acid, tanning and

jzyn:icbe:i at::’: e high in PIa pased diet (Hunb 2003). Calcium m.m_ S

Mk Foicrich iare - ncommon in diets i developing countries where less meat is easen
iciencies

1 of phytic ac

and there is high consumptio

4 from heans and unleavened whole grain

bread (Gibson ef al., 2006)-
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30 MATERIALS ANp METHopg E

31 MATERIALS
3.1.1 Plant Materials

The study was conducteq at liebu-Igbo Stat;

P . tion market, Oke-Sopin , Tiebu North

0C! overnment area of S 1
gun State, Nigeria, Ijebu-North Local Government is

2 3 3 (] O wg» s . I

situation at Latitude 6°, 57° N, ¢ Longitude 40, 0E. Four brands of tea samples were

selected and procured from the from supermarket in ijebu-Igbo, Ogun State, in the year

2016.

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 Jjebu-Igbo

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

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

label tea (a green tea) .
red in commercial factories using standard

The samples had been manufactu e
had been manufactured using physical withering up
ea

manufacturing conditions- Black t
ats for 18 hours:

fermentation at 24°C for 1-2 hours and a

to 50-65 % moisture coNte tes, The green tea had been

oc for 2025 miny

ier at 120 3
ped drie s sedures of steaming for 1hour

final firing in a fluid
Standard gree
ped drier &t b

n ted manufact

manufactured using 95 minutes.

oc for 20-
and then final firing ip 2 fluid

T e e

e T

T

S




3.1.2 Apparatuyg

3.13 Che;nicals

e R reagents used in the experiments such as sodium nitrite

(NaNOy), sodium hydroxide (NaOH), aluminium chloride (AICI3) were of analylical
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

All mass measurements were done using 4-figure analytical balance (Model M

PB153-S) Also Ultraviolet-visible  spectrophotometer  (Model -  T60V

absorbance of the extract.

Spectrophotometer) was used to determine the




3.2

3.2.1 Preparation of Tea extract

METHODS

A bag each of t
ea samples was put into four different 250 cm® beakers labelled as

A, B, C, and D. 100 cm3 .
of hot water at 45°C temperature was added into each beaker,

the mixture was :
s allowed to stay for 5 minutes, 10 minutes, 15 minutes, and 20 minutes.

5 cm’ of the mi
xture was taken from each of the beakers for the antioxidant activity

using UV —visible spectrophotometer. The procedure was repeated vsing 55°C, 65°C,

and 75°C.

3.2.2 Preparation of Reagents

ii.

iii.

5 94"/, sodium nitrate (NaNO;) was prepared by weighing accurately 5 g of

NaNO; using analytical balance into a beaker and dissolved in 100 ml distilled water

in a 100 ml standard volumetric flask.

10 %"/, aluminium chloride (AICL) was prepared by weighing accurately 10g
AIC]; using analytical balance into a beaker and dissolved in 100 ml distilled water

in a 100 ml standard volumetric flask.
1.0 M sodium hydroxide (NaOH) was prepared by weighing accurately 4 g NaOH

ance into & beaker and dissolved in 100 ml distilled water in a

using analytical bal

100 ml gtandard volumetric flask.




32.3 Determination of Tota] Flavonoid

The total i
flavonoid content of the extract was determined using a colorimeter

assay developed by Bao (2005). 5.0 cm? of the extract was added to 0.3 ml of 5 %™/
NaNO;s at zero time. After Smins, 0.6 ml of 10 %"/, AIC; was added and afier 6mins,
2 ml of 1M NaOH was added to the mixture followed by the addition of 20 ml of

distilled water. Absorbance was read at 510 nm against the reagent blank and flavonoid

content was expressed as mg equivalent.




CHAPTER FOUR
40 RESULTS AND DISCUSSION

41 RESULTS

Table 4.

1: Antioxidant activity of the tea samples extract at 45 °C

Time Lipton Tea Hillway Green Toptea Hillway Gold
Label Label

0.236

0.376

0.389

0.411

5 minutes
u 10 minutes
# 15 minutes

w 20 minutes

Hillway Green Toptes, MilwayGokdiage
Lipton Tea Label

hbapo e . — 16
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0.2
0.1

0

Figure 4.1:'7:Ant' . I
1oxidant activity of the tea samples extract at 45

Table 4.2: Antioxi ivi
ntioxidant activity of the tea samples extract at 55

Time

Hillway Gold Label

Hillway Gold

0.390

0.673

0.699

|5 minutes
u 10 minutes ‘
® 15 minutes

= 20 minutes

ilway Green Label

Lipton Tea H

ty of the tea samples exiract at 55°C

Figure 4.2: Antioxidant activi




Table 4.3: Antioxig.
% L
An nt activity of the tea samples extract |
ract at 65 °C

Time Lipton Tea Hillway @
Y Green  Toptea Hillway Gold
Label
€] Label
5 0
770 0.850 0.681 0.520
10
0.850 0.890 0.792 0.731
15 0.901 0.971 0.850 0.842 i
|
20 0.940 1.081 0.880 0.842 '

e

Toptea Hillway Gold Label

Hillway Green

5 minutes
o 10 minutes
® 15 minutes |

& 20 minutes

ipton Tea
Lipton o

a samples extract at 63 °C

nt activity of the te:

Figure 4.3: Antioxida

RadA
Al ﬂl

saAlid
CHNY

»
LYTE-
Wt




Time

10

15

20

Figure 4.4: An

Lipton Tea

0.920
0.980
0.982

1.004

iiway Green L2bel

0 A
Lipton Tea H

les extract at 75 °C

tioxidant activi

Table 4. - An i i .ty
4 tl()xldant aCtlvl of the tea samp]es extr,
act at 75 °C

Hillway Green Toptex

Label

0.947

0.989

1.005

1.007

Toptea

ty of the tea samp

0.783

0.869

0.872

0.894

Hillway Gold

Label

Hillway Gold Label

0.581

0.642

0.850

0.872

= 5 minutes
= 10 minutes
® 15 minutes

H 20 minutes

e ——————




Table 4.5: Antioxid
ant activi
ity of the tea samples extracted with
within 5 minutes

Temperature Lipton Tea

Hill
Way Green Toptea  Hillway Gold

Label Label
abel
0.236
0.615

0.850

0.947

—

Hillway Gold Label

Hillway Green Label

Lipton Tea

i tea samples extracted within 5 minutes
: . _idant activity of the
Figure 4.5: Antioxidan




T Antioxidant activigy of .,
€2 samypleg W3
Temperature Lipton Tea Hil) e TR
W,
Whren Topes  Hilkay cgld
8 Label Label
abel
45
0.767 0.376 0.532 0.423
55
0.730 0.732 0.489 0.390
65 0.850 0.890 0.792 0.731
75 0.980 0.989 0.869 0.642

12 5

0.8

0.6 4

0.2 4

To Hilway Geld L8%e)

5 Label
Lipton Tea Willway Green -2
iptol

ithin 0 minut
= llt actluty ﬂf the tea Sampl(’,s extra Wi 1 .
'6 1mtl°ﬂda ﬂtell

e e

e T ——

I

e




Temperature Lipton Tea

Labe]
45 0.837 0.389
SE 0.840 0.850
65 0.901 0.971
75 0.982 1.013
1.2 4 8 L e -

Toptea

F h les
4 i ¢ tea samp

; Antioxidant activity of
igure 4.7:

Ples extracgeq Within 15 minutes
Hillway Green Toptea

0.569

0.598

0.850

0.869

Label
P Hillway Gree” . .
Lipton Tea extracted within 15 minutes

Hillway Gold

Label
0.623
0.637
0.842

0.850

m450C
m550C
i 650C
®750C

RS




45

55

65

75

0.8 4

0.6 -

0.4 -

Figure 4.8: Antioxidant 2

Table 4.8: A“ﬁm‘id‘“lt activity of the t
ea sam,

Temperature Lipton Te,

0.640

0.840

0.940

1.004

I-Illlway Green Toptea Hillway Golg
Lahe] Label
0411 0.621 0.701
0.881 0.701 0.699
1.081 0.880 e
1.007 0.894 (A%

Tt a Hillway Gold Label
0|

tea samples extra

. m450C
m550C
#650C
m 750C

i : en Label
illway Greé .
vl : cted within 20 minutes

ctivity of the

Dt

et et

et

j i PUNIIPSIES L e S g e



42 DISCUSSION

temperature and different contact time

The table 4.1 sh i
Shows that the highest amount of antioxidant (0.701 mg/ml) was

obtained from Hillway gold label tga at 20 minutes whereby Hillway green label tea had
the lowest obtained antioxidant of 0.236mg/ml at 5 minutes contact time; in which the

extraction temperature was maintained at 45°C.
Table 4.2 indicates the activity of antioxidant obtained at 55°C. Here, Hillway

green label tea had a highest antioxidant of 0.881 mg/ml obtained at 20 minutes contact

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 antioxidant at

different time interval. 7
i g i t time interval o
Table 4.3 reveals the extraction obtained at 65 C and different time
able 4. i
15 minutes and 20 minutes. 1.081 mg/ml of antioxidant was
minutes, 10 minutes, m - et
btain i d to be the highest obtaine
which seeme
i i reen label tea .
0 g Jml of antioxidant was got at 5 minutes for
20 mg

; : 0.5
Minutes contact time, Whereas

Hillway gold label tea.

L s &
PRCT =Ll SIS

WO V.2 T F

P

=



is steady

obtained 1
for all the tea brands at 75°C.,

Table 4.6 indicates the amount of antioxidant obtained at 10 minutes contact
time. Lipton tea had 0.767 mg/ml and 0.980 mg/ml at 45°C and 75°C respectively.
Hillway green label tea had the antioxidant of content from 0.376 mg/ml to 0.989
whereas Toptea and Hillway Gold label tea showed variation in extraction at 55°C.

foxi ; 0
Table 4.7 shows that 1.013 mg/ml of highest antioxidant was obtained at 75°C

1952, 0.869 and
with 15 minutes contact time for Hillway Green label tea whereas 0 |

0 m wi Toptea and Hillw: God respectively. Also,
U35 g/ml btained for Lipton, optea & illway respectively
: ml were o

ST

§ antioxidant obtained at 65°C and 75°C
there is close relationship between the amount 0

it as obtained for Hillway

i

joxidant W
P t of antiox1
Table 4.8 reveals that highest amoun

R
(0 minutes and lowest amount of antioxidan
i m

ime is 2

Green Tea at 75°Cwhen contact t

0 1ising 20 minutes as contact
ame prand of te2 at 45°C using S
; o |
0411 mg/ml was obtained for the ‘ﬂi‘;l‘r'“'g.‘ |
4 2 o " g
,e_ 25 | I"‘" ‘ ‘ ' ‘ s g
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

51 CONCLUSION

The chemi iti [ tea i
mical composition of tea is complex polyphenols, alkaloids (caffeine,

theophylline, an i i :

phy. , and theoloromine), amino acids, carbohydrates, protein, chlorophyll "
volatile compounds, fluoride, minerals 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, i

2002).

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

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

of polyphenols 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,

559C, 65°C and 75°C.
The four brands of teas had a reasonable quantity of antioxidant at different

temperature and different contact fime. Hillway green label teas (a black tea) revealed

high contacts of antioxidant whereas top tea (a black tea) had lowest amount of

i ‘antioxidant.



i be conclude
ft can d that the tea samples extract contained essential flavonoid as

: dant which
o can be used for the treatment of oxidative stress diseases such as

fique, sleeplessness, headache, and soon.

¥ RECOMMENDATION

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

in iebu-Igho, Ogun State. The teas can be recommended as a diety supplement for
antioxidant. Also, the extraction condition of temperature not less than 75°C and contact
ended for optimum extraction of antioxidant from the

time of 15 minutes wetre recomm

four brands of teas samples.

analysis is recommende

d in order © confirmed the efficiency and !

Lastly, further
st oxidative stress and

potent of the antioxidant obtained from the teas sample again:
ith oxidative stress.

related diseases associated W




REFERENCES

Bl Schmitt F. A., Mendiondo, M. S., Marcum J. and Kryscio. R.J. (20
biet, E 3 4 i ) yiiz i ( )
er. - | | , I ). i

). 158-70 def 10.2174/18746081104020158. PMC 4030744, PMID

21235492.

Amatana, A., Santana-Rois, G., Butter, G. A, Xu, M. R., Whanger, P. D., and
Dashwood, R. H. (2002): Antimutagenic Activity of selenium- enriched Green

tea toward the heterocyclic aminz—amino-S-methylimidazo (4,5-) quindine Bid.

5. 2002, 86, 177-191.
): Tea and Herbal extracts thei

39, p. 27-36. potL 10, 10164j.

Trace Elem. Re
r antioxidant activity

K. and Mansouri, A. (2005
Food

Atone, A.

and phenolic profile. Food chem. vol.

. 01.075.
ova D, Gluud c. (2013

Chem.
). “meta regression analysis, meta analysis

plementation with beta-carotenc,

Bjelakovic G, Nikol
lysis of the effects of sup

a

and tria sequential an:
inations on all cause

A, and vitamin E singly of in different comb

PLOS ONE 8 ©): ¢74558.

vitamin
mortality: do we
ode: 2013 PLOSO-----

have evidence for lack of harm?”
ournal pone, 0074558, PMC

Bibe! §74558B, doi lo. 1371/]
D 24040282

g V. (1972): The Climi

atic Requirement of the Tea plant: A

Carr, M
Agric., 8, 1-14.

review BXD.




,tes,[() M) Ren
fre a" . R': COISH“ M. G IOISCC&-COIRS C Catl]ballo M
d J ) s 50 . and
p ( 12). DtugS f T p even 1ng lung cancer mn h a! y p l
OF X 2() Q Iev t € ﬂ\ €0P. e .

The C Y . .
oncnranc atabas (8) S stematic EVIEW 1 0 2 01

10.1002/14631858.CD 002141.pub 2. PMD 23076875.
J. A. (2002); Comparison of Heating
18,

Costa, L. M., Gouveia, S. T., and Nobrega.

Extraction Procedures for Al Ca, Mg and Mn in Tea Samples. Anal Sci.

313-318.

Dabelstein, W., Reglitzk,y A, Schutze, A. and Reders, K. (2007) : «Ayutomotive Fuels”.
jal Chemistry. Doi: 10.1002/14356007, al 6-

Ulimann’s Lnclopedia of Industr

719. Pub 2. 1SBN 3.527-30673-0.
and Esposito, L. (2003): «Biochemical and therapeutic effects of

Di Matteo V.
Parkinson’s disease and

atment of Alzheimer’s disease,

Drug Target.CNS an
3482959. PMID 12769802

antioxidants in the tre
d Neurological

hic Jateral sclerosis™ Current

amyotrop!
07. Doi 10.2174/1 56800705

Disorders 2 (2) :95-1
7. H. (2002): Induction of

S., and ‘Weisburger,

gene complex by Green Tea in

c. W., Sohn, 0. S., Fiala, E.

Embola,
ansferase 1 (UDP-GT 1)

UDE- glucurond syltr:
ol., 40, 841-844.

34 rats. Food chem. Toxict
awa, L., and Uchida, K. (2001):

male F 3
i, Yo Nakamura, Y., Os

Q., Kumagai, T Tori
llular Oxidative

enic Antioxidants as I

779-788.

Feng,
nhibitors against in Trace

Anti-carcinog

Stress. Free Radical Res., 35,




Graham, H. N. (1999): Tea i
. In Wiley Encyclopedia of Food Science and Technol
0gY,

2 ed EtedKICk. ] E Ld ..()lll W Y S W Y Of 9 9 \r()l ]-4 PP
3 5 113 & Sons: Ne By k,l 9

2292-2305.

Hail, N., Corte! M.,
S, Drake, L. N. and Spailholz I. L. (2008): “Cancer chemoprevention:

a radi ive”
ical perspective”. Free Radical Biology & Medicine 45 (2) : 97- 110. Doi :

10.1016/j. freerad biomed. 2008.04.004. PMID 18454943,

Hara, Y. (1994): Antioxidant activity of tea polyphenols. Intern. Bioteehn. Lab. No 2, p-

14.
Hill, R. M., Craig, 1. s Chancy, M. D., Tennyson, L. M. and Meeuley, L. B. (1977):
Utilization of over the counter drugs during pregnancy. Uin obstet Gynecol 20:

38194.
i DH, Wol, ma B, Yang SH.

Jiang L, Yang KH, Tian JH, Guan QL, Yao, N, cao N, m

(2010). «pfficiency of antioxidant yitamins and selenium supplement in pro state
a meta-analysis of randomized controlled irials”. Nutrition
10 1080/01635581, 2010, 494335. PMD

er 62 (6) 719-27. Dol :

cancer preventio'n:
and canc

20661819
). Tea catechins inhibit

Y., and Kaiji, D (2002):

T., lgura, K., Hera,
measured by }uman and

Kondo, T Ohta,
genesis endothelial €

tube formation through inhibition of v

ell growth, migration of vitro,
ing, Cancer Lett., 180,

angio
EGF receptor bindi

pTLLL

139-144-

Bl aRe
) o
- N | l wnt?

J“”’ 1‘ ‘HU" ’




Sch()(l 1., . F V 1. H 2 { l 1 l K ze. |
e A aI\d van der 08ssen, . A. MT, ( 000): ame Ifa sinensis () enize. 1n:

an der vV 00Sen. H A \‘i d We [~ S()]l.' -I.EasI‘
\i 5 . . and SSE:L M. ( dS), Pla.nt Resources Of h.

Asia No. 16. Sti
Stimulents Backhuys Publishers, Leiden, the Netherlands. Pp. 55-

63.

Shenki - ik i
n, A-(2006): The Key Role of Micronutrients”. Clinical Nutrition 25 { 1):1- 13.

2005. 11. 006, PMID 16376462
and Buttriss, J. (2004): “A review of the

Doi 10. 1016/j. clnu.

Stanner, S. A, Hughes, 1., Kelly, C. N.
cpidemiological evidence for antioxidant hypothesis” Public Health Nutrition

- 10.1079/PHN 2003543. PMID 15158272.

7(3): 407-22. Dot
gon, USA.

5 of the World. Timber press, Ore

Van Wyk, B (2005)- Food plant
Vanessa C. and Williamson G. (2004): A Review of the Health Effect of Green tea
catechins in-vivo animal models. I. Nutr. 134 3431-3440.
Woodside, - V., McCall D., McGartiand, C- and Young, J. 8 (2005): * Micronutrients
edings of the Nutrition society

plement use”. The proce

2005464 PMID 16313697.
od for Oral Health. Nufrition,

dietary intake V. sup

64(4): 543-53. Dol 10.1079/PNS
2: Teaasa functional fo 18,

wu, C. D. and Wei, G. (200

443-444.
kamper, R., Jian, X., and Gunther, K. (1998): Multi-

Bohlen, A+ Klocken
[lia sinensis) by total ¥

Xie, M., Von
oflection X-1ay

element Analysis ©

7 Lebens. Untets. F

£ Chinese tea (Came

fluorescence- orseh., 207, 31-38.




yamamoto M. M., Tnagaki, N., Kitaura, J., Chikumoto, T., Kawahara, H., Kawakami,
Y., Kawakami T. and Nagai, H. (2004); O-methylated catechins from tea leaves
inhibit multiple protein kinases in most cells J. Immunol. 172: 4486-4492.
Zuo, Y., Chen, H., and Deng Y. (2002) Simultaneous Determination of catechins,

caffeine and gallic acids in Green, Oolong, Black and Pu-erh Teas using HPLC

with a photodiode array detector. Talanta., 57, 307-316.




