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fd ANTIOXIDANTS: BENEFITS AND RISKS

lutein was stll significantly associated with MP density after
adjustment far age, total cholesterol, BMI and smoking,

CONCLUSION

The aseociations between MP density and serum lutein, serum
zeaxanthin and adipose lutein concentrations are stronger in men
than in womer.

Kywords: carotenoids; lutein; zeaxanthin; subjects; macular
pigment density
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INTRODUCTION

Vegetable oils are very important components in arteriosclerosis
preventing diets. Nulritional antioxidants with polyphenolic
compounds in the lead can prevent lipid peroxidation!'*. Some
authors attributed the peositive influence of diets to their low
saturated and high monounsaturated fatty acid contenti®. The
major airn of this stady was to evaluate antioxidative properties
in four widely used seed oils: sunflower, sunflower high oleic,
rapeseed and grapeseed oils. Crude and refined oils were also
compared.

MATERIALS AND METHODS

Total radical-trapping antioxidative potential (TRAP) of acetone
extracts was measured luminometrically as the ability to trap
peroogyl radicals produced at a constant rate by thermal
decomposition of 2,2-azp-bis-2-amidinopropane hydrochloride.
Trolox, a water-soluble analogue of tocopherol was wsed as a
reference inhibitor instead of sample. The results obtained were
expressed as nmol of peroxyl radicals trapped by 1 ml of sample.
Fatty acids and sterols were determined according to the
International Olive Qil Council. Total polyphenols were
determined by Folin-Ciocalleu method and measured
spectrophotometrically at 675 nm. Stability was evaluated by
measuring the oxidation induction time at 100°C. All data were
expressed as means = 50 (n = 5. The data were analysed by one-
way analysis of variance (ANOVA) and Stadent's t-test with a
level of significance of p<0.035. Spearman correlabion coefficient
(R} was used to show correlations between various parameters,

RESULTS AND CONCLUSION

The highest total content of oleic, linoleic and linolenic acids
(90.2 % and 91.1 % of total fatty acids in crude and refined oils,
respectively) was found in sunflower high oleic oil (see Table 1),

The most important, biologically active linoleic acid was a
dominant fatty arcid in grapeseed oils. The content of linoleic acid
in sunflower oils was also relafively high, Out of the fatty acids
studied, myristic, palmitic, and palmitoleic acids contributed ta
the total fatty acid content to a minor extent only. Results on the
content of various groups of antioxidant compounds i the
studied oils are summarized in Table [l The highest content of
antioxidants (tocopherols, tocotrienols, polvphencls and o-
diphenols), stability and TRAP were found in rapeseed oil. A
higher TRAP and stability were observed in crude oil extracts
when compared to refined oil extracts (see Table II1). A very high
correlabon was observed between TRAF and stability (R = 0.96),
tacopherols (R = 0.96), polyphenols (R = 0.92) and o-diphenols (R
={1.91). On the other hand, only weak correlation between TRAP
and monounsatirated oleic acid content (R = 0.61) was found.
The resulis indicate that vegetable oils could be a very important
component in arteriosclerpsis preventing diets. Antioxidants
seem to be the main bivactive components of vegetable oils
rather than mono- or polyunsaturated fatty acids.

TABLE I Content of selected fatty acids in various seed oils. Data
represent a percentage of total fatty acid content in seed oils and are
axpressed as means £ 50 (n « 5). The data marked by the same lower case
letters tn parentheses did not significantly differ within groups of either
crude or refined oils (ANOVA, ps0.05).

Fany acid

il Stearic J8:0 Qlelc 181 Linclefc 18:2 Linalenic 18:3
Sunflower ' 3.7=04(h) I%0=3.0(b) 9.0 =6010ch 0.1 =0.0(a}
Sunflower  36+04(h)  SR3=E0 (D) 9.8 = [.0{a) 1 240 (a}
high oleic*

Rapesecd®  1.1=0.2{a) 55.9x 56 (ch B I=21T(0) 22409 (c)
Grapesesd  3E204(F  1T2=L8(x) 7.3 & 6.8 (d) Ot = 0.0 (b)
Smflower”  JE=04(0) 30032 (R 20=53( L1 e DD {a)
Sunflower  34=04{b) BLO=B2(d) (LR WRTE] OLL & DU )
high aleic '

er.pcsced' 20028} SFTO=5E() 0223 (b) 10,02 104

Grapessed 4220406 I7TS5218(x)  6R5=T1(d) 0,3 £ 0.0 (4)

* crude vils, ? eefined oils

TABLE II Content of selected groups of antioxidants in various seed oils.
Diata are expressed as means £ 50 (n = 5). The data marked by the same
lower case Jotters in parenthesss did not significantly differ within groups
of cither crade of refined oils (ANOVA, p g 005 Asterisks shiw
significant differences between correspending values of the crude and
refined oils (Student’s t-test, p= 005).

Tocorriencls Tocopkerols Pulyphenods a=Liphenals
it ipmmi {pEml ippm) ol
Sunflewer* 163=13.8{a)® 178:162a1" 22204 1A=l i)
Sunflower 182417.3ia) 150%=] 7, }a) 2500 2 b) [ e ]
high oleic "
Rapeseed ' 31139, T 240=3.2(h)" 4220 He)* L1=0uagel*
Gropeseed® 200517 Ha) L63=F5.8(a} 03=1h0{a) 0, 5=0,04a)
Sunflower©  121=13.03) 123=13.1{a) [.7=021b) [RERTLT
Sunflawer 165G 159 b} 18E=17.2(01 13=0.2(k) FA=0.1(b)
high aleic
R.apc-:::d." IaF=] 5.8 b} 179=16.2{b} 2102 i) 13000 by
Grapeseed * 193x17.2 (e} 15214, Hab) 0,320, 0ah 4= 04 a)

* erude eils, " refined oils
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TABLE (Il Tl radical-trapping antoxidant potential and stability of
various seed vils. Data are expressed as means & 50 (n = 5} The data
markes by the same lower case letters in parentheses did not significantly
differ within groups of either crude or refined oils [ANOVA, p = 0.05).
Asterisks show significant differances between corresponding values of
the erude and refined oils (Shadent’s ttest, p s 005

TRAP Stabiliny
ail {aralimik shoursi
Sunflower Jif= 4T (b0 30=03(a)"
Sunflower high oleie W= 75 (b 13403 (a)
Rapeseed ® 556+ |08 {c)* 5.2+0.5(b)*
Grapeseed " 25+ 31 al 246=0]11(a)
Sunflower " 00+ 333 2.5=0.1a)
Sunflower high oleic” BRix 63 3.1 =03 ()
Rapeseed 324= 30(h) 3.0 =03 (0]
Grapeseed ” 190= 30 (a} 23=02(a)
" coade ails, " relined oils
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Epidemiological studies have underlined that the intake of
tomato and tomato products {sauce, paste) reduces the incidence
of chronic-degenerative diseases, due to their high antioxidant
content=l,

The aim of our investigation was to evaluate the effect of
domestic cooking on the bicavailability in humans of bath
carotenoids and polyphencls after the administration of a test
meal containing cherry tomato (CT). Moreover, we have
pvaluated antioxidant incorparation in LDL and LDL resistance
ta oxidation after administration of raw CT. Finally, cellular
uptake of CT polyphenols was studied incubating human colon
cancer line CaCO2 with polyphenol exteact by raw CT.

Five healthy subjects aged from 21-34 years were recruited to
take part in the study on bioavailability. Cm the three days prior
to the study the velunteers were told to aveid tomato and tomato
products and to consume a diet low in caroteneids and
polyphenols, On the day of the study subjects arrived fasted and
base-line blood samples were taken. Each subjects consumed
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alive gil and not more than 50 g of bread. Blood was collected
also at different dme intervals (2, 4, 6, 8 and 24 h). The same
study design was repeated one week later administering CT
conked for 15 min at 100°C. Flasma total cholesterol and
tryglicerides were measurdd using commercial kits. Plasma levels
and LOL incorporation of both carotenoids and polyphenols and
polyphenol cellular  uptake  were detected by HPLC
techniquest®l,

The results of the human study showed that plasma levels of
tryglicerides in plasma 8 h after consumption of cooked CT were
significantly (P<0.05) different from the baseline (data not
shown), while plasma levels of lycopene and f-carotene were not
significantly increased after administration of both raw and
cooked CT (data not shown). Naringenin and chlorogenic acid
mzscmum concentrations were reached £ h after consumption of
cooked CT and were significantly higher (P<0.05) than those
abserved after administration of raw CT (figures 1 and 2). Fig 3
chows the time — dependent lycopene and Pe-carctene LDL
incorporation and the corresponding decrement in MDA
production in stressed LDL after administration of raw cherry
tomato.
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FIGURE 1 Change In concentrations of naringenin in human plasma after
consumption of fresh and cocked tomato meals. Values are means of fve
subjects and bars indicate standard deviation. *sipnificantly different vs
tirme 0 P<0,05 (Anova test).
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EIGURE 2 Change in concentrations of chioregenic acid in human plasmo
after consumption of fresh and cooked tomato meals. Values are means of
five subjicts and bars indicate standard deviation. *significantly different
va time 0 P<0U05 {Anova test).
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FIGURE 3 Incorporation of lycopene and f-casotenc in LDL and their
affect on oxidation of LDL after consumption of raw cherry tomato.



