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Velmurugan et al. (2002)

(Hininger et al., 2001)

Lycopersicum esculentum

GS12

° (Caplain Oven FRP 4/8, France)
.(Ching-Hui et al., 2006) °
Lgi=d g (Chang and Liu, 2007)
Extraction of Lycopene
(Shi et al., 1999)
Kimax tube (AND, 400, Korea)

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



(Vortex-2 Genie, G-5-60E, USA)

( )
(Vacuum filtration)
(Vacuum
(Goodrich et al., 1993; Harwood et al., 1999; Sadler et al., desiccators)

.1990)

Determination of Lycopene

Lycopene extinction coefficient (E%)

.(Chang and Liu, 2007)

HPLC
Shimadzu 2003 PC, Japan (Edward and Lee, 1986)
. X ) “lula HPLC ShimackVP-ODS Lc-10AT
/ : (:) : (
(ppm . )
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Experimental Diets

(American
(Reeves, 1997) Institute of Nutrition "AIN")
( )

( )
(Nutritional Biochemical Corp., Cleveland, Ohio, USA)
o
Experimental Animals
* Wister albino ( - )
Central for laboratory animal and Experimental ( - )
.Surgery (CLAES)
o —
/
Ad libitum

.(Mettler PM 2000, Switzerland)

Experimental Design
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(Accumax AV-100 series) Automatic pipettes

(o}

Superoxide Dismutase (SOD)

(Kakkar et al., 1978; Sun et al., 1988)

(Superoxide dismutase Assay Kit, 706002-96 well .USA)

Spectrophotometer Bio- TEK,191720, USA

Glutathione Peroxidase

(Glutathione .(Rotruck et al., 1973)

*

peroxidase Assay kit,703102-96 Well, USA)
Spectrophotometer Bio TEK, 191720, USA

Catalase
(Sinha, 1972)
(Catalase Assay Kit, 707002-96 Well. USA)
Plat reader, DIGNOSTIC PASTEUR LP 400, FRANCE

o

.(SAS, 1997) (P<0.05) Duncan tests

(Ching-Hui et al., 2006)
(Chang and (Ching-Hui et al., 2006) °

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009

*



Liu, 2007)

.(Chen et al., 2000 ; Ching-Hui et al., 2006)

(Ching-Hui et al., 2006) /
/
(Shi et al., 1999) : /
/
) (Karakaya and Niliifer, 2007)
/
/
.(Bicanic et al., 2005)
()
/ . . (P<0.05)
/
: /
/

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



500 -
* a
. ab b
g Y 400 L T L
E
'.;)’ «:
> 300 -
3
1% 200 -
3 i 100 |
0 \
A lall de ganall 0.5 1
(poafamad) (138 O aaSfan) OmsSlll cile
500 -
b* ab ab
Y
3 400 - L L L
22
i 2 300 -
L
173
2 200 -
1 X\
£ i 100 -
0 ‘
il i ganall 0.5 1

(pofamall 39 (e aas/an) GmeSlll e a

.(P<0.0

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009




VY

/
( )
(r’=+.YAY) = . )
()
()
600 -
q 7 a* a B a a b .i
3 a
17| oL
[
1 5
%4
jx :322 B 0\3‘»}\ &)
’ ? 200 | B il st
%3
0
il
(P32 famdd) 035 (e paSfaa) Gmssll) e
.(P<0.05) *

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



V¢

S g g eiliglall ag i) bl
(Lajob lla/diBy/J ea ilijla ) 4

|

-

L -

b* b ey

hilall as ganall - A

( g/ el 5 59 50 oS/ o2 indaduldf Sl p2r

e 9 0 9o da) Bl
(Lo ol Jla/adudy/ ] sa silila o) A

VY

L

ibilall i gaaall ‘e \

gt/ ol | 3 39 o i/ 07 )yl 9l i por

.(P<0.05)

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009




Yo

()

—_
N
|

—_
o
I

=

0 ol &l
a* a a LT Bl s

(=]
I
%)

[

MJ&Q&U@\ ﬁj.ﬁ'!.hu& .
(g sitle [ Aty [ Jgagid ) L Phl) 2
o

N
I

0 ‘
i) de ganal) 0.5 1 1.5
(pssfamdll 139 1 paSfaa) Cmsall) s

.(P<0.05)

(P<0.05)
) ( /
( /

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



() 0

()

1

UGS ag ) bl
(3w illa/diidy/] a sili)Juaal)

s

M'I;uﬁ-_g.q.‘_hﬂ'l - \ V.0

g/ ot | 39 o0 @S/ 0 ) Sl il

.
13
—
:l‘ -al
i3
a9 =2
N 1%\

=)

adaliall de gasall - \ V.o

(gt a3 39 o0 B8/ 0 Nl el | sy

.(P<0.05)

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



(

/

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009

/
/
( )
= )
(r
(Breinholt et al., 2000)
)
(P<0.001) ( /
£ .) /
+
)
+
t )

I+



YA

wolsmll 5sS5e bl o Juaoll o8 ILSI sl blis wle ousSlll Lot @ lo (V) JSa

>
!
35%

v
bt
44

M

#

E{NNP
s

o
|
o
£
=}

Jaush as =) b
(1 e A B J e s o) 3
" -
1]
o

-
1

dalal ie ganall 0 \ 1,0

g/ oted | 39 0 @05/ 02 )l ool LS p2r

[@ oAl L)
BohAD s

=
=
= D EEe

.(P<0.05)

(Moreira et al., 2005)

(Karahan et al., 2005)
/

I+

I+
~

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



—~
I+

~

—~

I+
~

(Gupta et al., 2003)
/
(P<0.001

(Bhuvaneswari et al., 2001)

(P<0.05)
( / - /
(El-Habit et al., 2000)
/
( / )
( / )
( / .2 )
( / )
( / L)

(Vaisman et al., 2006)

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



(P<0.001)
(Astley and Elliott,
(P<0.001) / 2005)

(Lee et al., 2000)

Adetayo, O. and Rotimi, E. (2005). The anti-carcinogenic and anti-atherogenic effects of
lycopene . review . Trends Food Sci. Technol. 6:1-7.

Agarwal, S. and Rao, A. V. (2000). Tomato lycopene and its role in human health and
chronic diseases. Canad. Med. Asso. J. 6:739-744.

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



AR

Agarwal, S. and Rao, A. V.(1998). Tomato lycopene and low-density lipoprotein
oxidation: a human dietry intervention study and chronic diseases. Lipids. 33:981-
984.

Astley, S. B. and Elliott, R. M. (2005). How strong is the evidence, that lycopene
supplementation can modify biomarkers of oxidative damage and DNA repair in
human lymphocytes. J. Nutr. 135:2071S-2073S.

Bhuvaneswari, V.; Velmurugan, B. and Nagini, S. (2001). Lycopene modulates
circulatory antioxidants during hamster buccal pouch carcinogene. Nutr. Res.
21:1447-1453.

Bicanic, D.; Swarts, J.; Svjetlana, L.; Helander, P.; Fogliano,V. and Anese, M. (2005).
Optothermistor as a breakthrough in the quantification of lycopene content of
thermally processed tomato-based foods: verification versus absorption

spectrophotometry and high-performance liquid chromatography. J. Agric. Food
Chem. 53 (9):3295 —-3299.

Bohm, F.; Tinkler, J. H. and Truscott, T. G. (1995). Carotenoids protect against cell
membrane damage by nitrogen dioxide radical. Nature Med. 1:98-99.

Breinholt, V.; Lauridsen, S. T.; Daneshvar, B. and Jakobsen, J. (2000). Dose-response
effects of lycopene on selected drug-metabolizing and antioxidant enzymes in the rat.
Cancer Letters.154( 2):201-210.

Chang, C. H. and Liu, Y. C. (2007). Study on lycopene and antioxidant contents variations
in tomatoes under air-drying process. J. Food Sci. 72(9):E532-E540.

Chen, R. Y.; Wu, J. J; Tsai, M. J. and Liu, M. S. (2000). Effect of storage and thermal
treatment on the antioxidant activity of tomato fruits. J. Chinese Agric. Chem. Soc.
38:353-360.

Ching-Hui, C.; Hsing-Yu, L.; Chi-Yue, C. and Yung-Chuan, L. (2006). Comparisons. on
the antioxidant properties of fresh, freeze-dried and hot-air-dried tomatoes. J. Food
Eng. 77:478-485.

Di-Mascio, P.; Kaiser, S. and Sies, H. (1989). Lycopene as the most efficient biological
carotenoid singlet oxygen quencher. Arch. Biochem. Biophys. 274:532-538.

Edwards, C. G. and Lee, C. Y. (1986). Measurment of provitamin A carotenoids in fresh
and canned carrots and green peas. J. Food Sci. 5(2):534-535.

El-Habit, O. H.; Saad, A.; Azab, K. H.; Abdel-Rahman, M. and El-Malah, D. F. (2000).
The modifying effect of P-carotene on gamma radiation-induced elevation of
oxidative reactions and genotoxicity in male rats. Mutation Res./Genet Toxicol.
Environ. Mutagen. 466:179—186.

Feeney, M. J. (2004). Fruit and the prevention of lifestyle- related diseases. Clin. Expert.
Pharmacol. Physiol. 31:S11-S13.

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



Yy

Giovannucci, E. (1999). Tomatoes, tomato-based products, lycopene and cancer: review of
the epidemiologic literature. J. Natl. Cancer Inst. 91:317-331.

Giuseppe, S.; Alfonso D. G.; Giuseppina, T.; Caterina, L. P.; Annarita, P.; Barbara N.;
Rocco, D. P. and Carmela, S. (2007). Antioxidative activity of lycopene and B-
carotene contents in different cultivars of tomato (Lycopersicon esculentum). Int. J.
Food Prop. 10:321-329.

Goodrich, J.; Parker, C. and Phelps, R. (1993). The microscale separation of lycopene and
[beta]-carotene from tomato paste. J. Chem. Edu. 70:A158-162.

Gupta, S. K.; Trivedi, D.; Srivastava, S.; Joshi, S.; Halder N. and Verma, S. H. V. (2003).
Lycopene attenuates oxidative stress induced experimental cataract development: an
1n vitro and 1n vivo study. Nutr. 19:794-799.

Harwood, L. M.; Moody, C. J. and Percy, J. M. (1999). Experimental Organic Chemistry:
Standard and Microscale, 2nd ed., Blackwell Science, Oxford. Pp.133-145.

Hininger, A.; Meyerwenger, A.; Moser, U.; Wright, A.; Sothon, D. I.; Chopra, M.;
Vandenberg, H. and Olemedilla, B. (2001). Favier of beta-carotene Supplementation
on biological marker of oxidative stress and LDL oxidadizability in healthy adults
subjects. J. Am. Coll. Nutr. 3:323-338.

Kakkar, P.; Das, B. and Vismanathan, P. (1978). A modified spectrophometric assay of
superoxide dismutase. Indian J. Biochem. Biophysi. 21:130-132.

Karahan, I.; Atessahin, A.; Yilmaz, S.; Ceribasi, A. and Sakin, F. (2005). Protective effect
of lycopene on gentamicic — induced oxidative stress and nephrotoxicity in rats.
Toxicol. 215:198-204.

Karakaya, S. and Niliifer, Y. (2007). Lycopene content and antioxidant activity of fresh
and processed tomatoes and in vitro bioavailability of lycopene. J. Sci. Food Agric.
78:2342-2347.

Lou, Y.; Etoh, H. and Watanabe, N. (1995). A new carotenoid, hydrogen peroxide
oxidation products fiom lycopene. Biosci. Biotechnol. Biochem.59:2153-2155.

Lee, A.; Thurnham, D. I. and Chopra, M. (2000). Consumption of tomato products with
olive oil but not sunflower oil increases the antioxidant activity of plasma. Free Rad.
Biol. Med. 29:1051-1055.

Maggio, D.; Barabani, M. and Pierandrei, M. (2003). Marked decrease in plasma
antioxidants in aged osteoporotic women: results of a cross sectional study. J. Clin.
Endocrinol. Metab. 4:1523-1527.

Matos, H. R.; Di-Mascio, P. and Medeiros, M. H. (2000). Protective effect of lycopene on
lipid peroxidation and oxidative DNA damage in cell culture. Arch. Biochem.
Biophys. 383(1):56-59.

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



Yy

Miller, N. J.; Sampson, B.; Candeias, L. P.; Bllunley, P. M. and Rice-Evans, C. A. (1996).
Antioxidant activities of carotenes and xanthophylls. FEBS letters 384:240-246.

Moreira, E. A. M.; Fagundes, R. L. M.; Filho, D. W.; Neves, D.; Sell, F.; Bellisle, F. and
Kupek, E. (2005). Effects of diet energy level and tomato powder consumption on
antioxidant status in rats. Clin. Nutr. 24:1038-1046.

Mortensen, A. and Skibsted, L. H. (1997). Relative stability of carotenoid radical cations
and homologue tocopheroxyl radicals. A real time kinetic study of antioxidant
hierarchy. FEBS letters. 417:261-266.

Moreira, E. A. M.; Fagundes, R. L. M.; Filho, D. W.; Neves, D.; Sell, F.; Bellisle, F. and
Kupek, E. (2005). Effects of diet energy level and tomato powder consumption on
antioxidant status in rats. Clin. Nutr. 24:1038-1046.

Milena, C.; Estela, B.; Raquel, A.; Lusania, M. and Mariade, L. (2006). Comparative
effects of acute and subacute lycopene administration on chromosomal aberrations
induced by cisplatin in male rats. Food Chem. Toxicol. 44:1334-1339.

Omaye, T.; Burri, B. J.; Swendseid, M. E.; Henning, S. M.; Briggs, L. A. and Bowen, H.
T. (1996). Blood antioxidant changes in young women following beta-carotene
depletion and repletion. J. Am. Coll. Nutr. 15:469-474.

Oshima, S.; Inakuma, T. and Narisawa, T. (1999). Absorption and distribution of
lycopene in rat colon. J. Nutr. Sci. Vitaminol. 45:129-134.

Perera, C. O. and Yen, G. M. (2007). Functional properties of carotenoids in human
health. Int. J. Food Prop. 10:201-230.

Pratik, M. C. and Vishal, Y. J. (2007). A review on lycopene - extraction, purification,
stability and applications. Int. J. Food Prop. 10:289-298.

Rao, A. V. and Ali, A. (2007). Biologically active phytochemicals in human health:
lycopene. Int. J. Food Prop. 10:279-288.

Rao, A. V. and Rao, L. G. (2004). Lycopene and human health. Nutraceut. Res. 2:127—
136.

Rao, A. V. and Rao, L. G. (2003). Lycopene and prevention of chronic diseases. Nutr.
Genomics Functional Foods. 1:35-44.

Rao, A. V. and Agarwal, S. (1999). Role of lycopene as antioxidant carotenoid in the
prevention of chronic diseases: a review. Nutr. Res. 19:305-323.

Reeves, P. G. (1997). Components of the AIN-93 Diets as Improvements in the AIN-76A
Diet. J. Nutr. 127: 838S-8418S.

Reifen, R.; Nissenkorn, A.; Matas, Z. and Bujanover, Y. (2004). 5-ASA and lycopene
decrease the oxidative stress and inflammation induced by iron in rats with colitis. J.
Gastroenterol. 39(6): 514-519.

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



Y¢

Rotruck, J. T.; Pope, A. L. and Ganther, H. E. (1973). Selenium biochemical role as a
component of gluthione peroxidase purification and assay. Sci. 588-593.

Sadler, G.; Davis, J. and Dezman, D. (1990). Rapid extraction of lycopene and b-carotene
from reconstituted tomato past and pink grapefruit homogenate. J. Food Sci.
55:1460-1461.

SAS.(1997). SAS User's Guide: Statistics Version 5 edition. SAS Institute Inc., Cary, NC.

Shi, J. and Maguer, L. (2000). Lycopene in tomatoes: chemical and physical properties
affected by food processing. Crt. Rev. Food Sci. Nutr. 40:1-42.

Shi, J.; Le Maguer, M.; Kakuda, Y. and Liptay, A. (1999). Lycopene degradation and
isomerization in tomato dehydration. Food Res. Int. 32(1):15-21.

Silke, S.; Ute, O.; Eva, H.; Winfried, K.; Glinther, J. and Hans-Konrad, B. (2008).
Lycopene Inhibits Disease Progression in Patients with Benign Prostate Hyperplasia.
J. Nutr. 138:49-53.

Sinha, A. K. (1972). Colorormetric assay of catalase. Anal. Biochem. 19:389-394.

Stahl, W. and Sies, H. (1996). Lycopene: a biologically important carotenoid for humans?
Arch. Biochem. Biophys. 336:1-9.

Sun, Y.; Oberley, L. and Li, Y. (1988). A simple method for clinical assay of superoxide
dismutase. Clin. Chem. 34:497-500.

Tapiero, H.; Townsend, D. M. and Tew, K. D. (2004). The role of carotenoids in the
prevention of human pathologies. Biomed. Pharmacother. 58:100-110.

Tinkler, J. H.; Bohm, F.; Schakh, W. and Tniscott, T. G. (1994). Dietary carotenoids
protect human cells from damage. J. Photochem. Photobiol. 126:283-285.

Vaisman, N.; Haenen, R. M. M.; Zaruk, Y.; Verduyn, C.; Bindels, J. G.; Verlaan, S. and
Meijer, E. P. (2006). Enteral feeding enriched with carotenoids normalizes the

carotenoid status and reduces oxidative stress in long-term enterally fed patients.
Clin. Nutri. 25:897-905.

Velmurugan, B.; Bhuvaneswari, V. and Nagini, S. (2002). Antiperoxidative effects of
lycopene  during = AN-methyl- V-nitro- M-nitrosoguanidine ~ induced  gastric
carcinogenesis. Fitoterapia. 73 (7/8): 604—611.

Willis, M. S. and Wians, F. H. (2003). The role of nutrition in preventing prostate cancer: a
review of the proposed mechanisms of action of various dietary substances. Clinica.
Chimica. Acta. 330:57-83.

Wu, A.; Andriotis, V.; Durrant, M. and Rathjen, J. (2004). A patch of surface-exposed
residues mediates negative regulation of immune signaling by tomato. Pto. Plant
Cell.16:2809-2821.

J. Saudi Soc. for Food and Nutrition., Vol. 4, No. 2; 2009



Yo

Effect of Lycopene Extracted from Tomatoes on Antioxidative Enzymes in
Rats

Suha Hashem Abdul-Jawad*, hamza M. Abu-Tarboush** and Khalid S. Al-Numair**, Zainab Ahmed Habib
Babay***
*Taibah University, College of Education for Girls, Dept. of home economic. P.O.Box 150151, Al-Madinah
Mounoarah, Saudi Arabia
**King Saud University, College of Food and Agricultural Sciences, Department of Food Science and
Nutrition, ***0OBS-Gynecology Dept., College of Medicine, King Sadu University.

ABSTRACT: The aim of this study was the extraction of lycopene from local tomatoes cultivated in Saudi
Arabia and the evaluation of its effect in antioxidative enzymes. Forty eight (24 males and 24 females)
Wister albino rats (100 = 10 g) were used in this study. Different orally administered lycopene, extracted
from tomatoes, at doses (0.5, 1.0 and 1.5 g/kg body weight/day) for eight weeks were given to rats.

Results of the study showed positive and strong correlation between lycopene and the activity of
serum catalase enzyme (CAT) of rats (r*=0.819 and 0.784 for males and females, respectively). The highest
dose of lycopene for females and the doses of 1.0 and 1.5 g lycopene/kg BW for males increased
significantly CAT activity in serum compared to the control group. CAT activity significantly increased in
males than females at dose of 1.0 g lycopene/kg BW. Activity of plasma glutathione peroxidase (GSH-Px) of
rats followed the same trend in both sexes at the highest dose of lycopene. However, gender had no effect in
the activity of this enzyme. Correlation between GSH-Px and lycopene was positive but intermediate
(r*=0.615 and 0.585 for males and females, respectively). Despite the increase in super oxides dismutase
(SOD) activity in serum of males at the highest dose of lycopene compared to the control group, and its
higher activity in the serum of males than females, the correlation between lycopene and SOD was weak
(r*=0.239 and 0.286 for males and females, respectively).

The results of this study demonstrated the role of lycopene in the reduction of oxidative stress
through its role in the activation of antioxidative enzymes.
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