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ABSTRACT

Carrot (Daucus carota L.) is one of the valuablggetbles belonging to Umbelliferae plant family ameing
greatly cultivated in Iran. Our previous study oarmt samples taken from different climatic regiasfsshowed
that; some weather changes could affect the caodtisnlevels in carrot. Since carotenoids levelamrot may
have influence on the antioxidant activity of tHanp; therefore the present study was aimed to rd@te the
maximum free scavenging activity of carrot amorgnian carrot growing regions. Furthermore we studtlithe
association between cartotenoids levels and scangragrtivity in carrot. The samples were extracteith 60 %
acetone and centrifuged and then the aqueous dstraere evaluated using DPPH (2, 2 - diphenyl pitryl-
hydrazyl) for free scavenging activities.s§@f samples were finally compared to ascorbic adide highest and
lowest inhibition of DPPH radical was found to bé.20 +10.42 and 263.86 +39.53 which were relatedarrots
taken from Zarinshahr and Andimeshk regions inhafa and Khuzestan provinces, respectivelyy ialues
obtained from these regions were ranged from 2509337.26. Strong scavenging activity of DPPH raticvas
seen in carrots taken from Isfahan province witlg \&alue of 1.20 times of Vit-C's. There was not sigpificant
correlation between carotenoid levels and scavenmgictivity. Based on this study we conclude thatots from
Zarinshahr in Isfahan have better antioxidant aityivvompared to other regions of Iran and its cambids levels
could not play a prominent role in this property.
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INTRODUCTION

One of the most vegetables which grow in regionth wémperate climate is carrddducus carotal.) which
belongs to Umbelliferae (Apiaceae) family [1, 2Jarédt is a biennial plant which firstly found asldvform in
southern west of Asia in places around Afghanistath Iran countries [3, 4]. Presently, carrot issidered as one
of vegetable that has the highest per capita copgsamin comparison with the other vegetables [b, The
nutritional value of this plant is very high; saatht concludes significant macromolecules sucltabohydrates,
proteins, lipids those that the account as basidiies [7]. Besides of that, carrots are rich @am& minerals and
pivotal vitamins like vitamin A, E and C [8, 9]. €at has also phenolic compounds and by these congsomay
involve in improvement of some diseases such asetaor aging decline and inflammatory disorders12]. In
carrots, there are various valuable resources ofl gratural antioxidant such as carotenoids, phemaimpounds
and a series of the other compounds like flavondi@sl5]. The natural antioxidants presents intfraind vegetable
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have been shown that have potential for attenuatfolipid peroxidation reactions which may occurbody of
human beings if in otherwise not be antagonizedasnful effects by defense mechanism [16-19]. Bguking
closely in pathogenesis of much disease it wouldlear that free radicals through different meckans such as the
oxidative stress have crucial role in formation @mtlictions of many diseases such as cancer amtidtezkes [20,
21].

The carotenoids including-carotene 3-carotene widely presents in kinds of carrots ipantant class of natural
pigments and they have been demonstrated act asahaintioxidants [22, 23]. Since, based on sdienti
documents; there is an association between presetoel oxidant in fruits and vegetables with teduced DNA
damage; functional maintenance of immune systelrumans those who consume largely of these plaotress,
therefore nowadays the worldwide efforts have eensing for finding plants or vegetable with bet@@tioxidant
properties [18, 22, 24,25]. Carrots in Iran are Sidered as a major and economical crop by whichynatn
pharmaceutical, nutritional and beverage industifeaddition to agriculture area, gain benefinfrthat [2, 26, 27].
Because of wide variety of climatic in Iran, thercais a crop that can be planted and grown inesamneas of the
southern, Northern and central places of Iran [28natic difference in carrot cultivation placeavie caused to be
produced in these regions types of carrots withiouar pigments like purple, yellow, and orange [2@]ith
regarding to these aforementioned differencesdtrss that the chemical compounds present in thietsdrased on
different climatic conditions may be differed [381]. Our before study on carotenoids level in darrgrown in
some regions of Iran showed that , carrots takem fsouthern areas of Iran such Khuzestan proviaze higher
carotenoids levels compared with other regionsacqd in central provinces such as Isfahan[32, SiBlce some
research have shown the carotenoids compoundsas@nam antioxidant role [34, 35] and the resulsmatvenging
activity may be due to this property, therefore phimcipal aim of this study was that the evaluataf scavenging
activity of carrots grown in different parts of trand also its correlation with carotenoid levelscl were obtained
from our previous studies.

EXPERIMENTAL SECTION

Chemicals

The solvent and chemicals including Acetone, Methamd Petroleum ether which were provided from dier
company (Darmstadt, Germany), 2,2 - Diphenyl-1rihydrazil (DPPH) was purchased from Sigma conyp@n
St. Louis , MO, USA) and Ascorbic Acid ( Vit-C )as provided by Daejung Chemical and Metals compan
(Shiheung, Korea). All chemicals were of the highmsity grade.

Sampling

Three regions of carrot cultivation which placeddentral, southern and Northern provinces namedfghian,
Khuzestan and Gilan, respectively were selected feord each region thirty samples were taken (Figlhe
samples then were transferred to lab and cleaoed $pil particles and kept at -75°C till the datamalysis.

Plant extraction

Plant extraction and sample preparation were imr@ence with a procedure which were adopted by gteard
Hamauzu [16] along with some modifications whicH@kws. The carrot samples were chopped with elggeand
converted into a very small particles, then 10 gafreach minced sample was mixed with 15 ml of pagetone
and the mixture were left for 60 minutes.

Aqueous phase preparation of carrot samples

The prepared samples were then centrifuged at 78600@0 minutes. The supernatant of each samples wer
separated and the remained phase was again edtmitte20 ml of 60 % acetone within two successteps. The
whole supernatant was collected and the residuedisaarded. The solvent were then evaporated uratgrum at
35 °C. Then, the pigments and fatty acid were cetapl removed using petroleum ether with a rati@/af (V: V)
with in two successive steps.

Free radical scavenging activity evaluation

Scavenging activity of carrot samples were doneguBIPPH free radical and based on Brand — Williatre., [39]
and with few modifications. Briefly 0.1mM solutiaf DPPH in methanol was prepared and 0.1 ml optlepared
agueous phase of carrot extract was added to Z thisosolution. Then the mixture was incubatediamkness for
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60 min. After this time the decrease in absorbavas read at 517 nm against blank which was methartabition
percentage (I %) was measured by following formula:

ADSpppy — AbSSampIe

Inhibition Percentagg(l %) =
ADSpppy

x100

Where:Abs DPPH is the absorbance of DPPH when the extrast omitted; Absampids the absorbance of carrot
extracts. For each sample; the tests were carrigidmthree replications.

'_* §..@J Frovince, NorthofTran g Tx b Provine, Cender of fran ? "‘ “Ehrmestan Provincs, Southaf fran
Latitnde : 36° 34" 38° 27N Latiede ; 30°427t0 34° 30' N Latitude - 20° 5870 32° 58N
Lomginde - 43° 353" w0 30° 34°E Longiuade - 49° 36" t0 55° 3T'E Longitnde : 47° 42 10 50° 39°E

Fig 1. Map of Iran represents the places where caots taken and depicted with asterisk
Longitudes and latitudes have been adopted frorhi®es of SID and the other geographical resour@8s38].

The 1G, value which showing the 50 % inhibition of DPPHlicals were calculated using SPSS software and the
calculated values were compared with6f Ascorbic acid which was considered as positivetrol

Association between carotenoid levels and scavengiactivities
The correlation between carotenoids levels and Dff&¢radical scavenging of carrots in regionshefstudy were
determined by drawing a plot and making its equmatio

RESULTS AND DISCUSSION

Freeradical scavenging of carrotstaken from different parts of Iran

The results of scavenging activity in various regi@f carrot cultivations have been shown in figA&.shown in
this figure, the highest mean of free radical sogimgy activity was related to Zarinshahr regioncpthin Isfahan
province which found to have the inhibition of 73.2 3.81 % for DPPH radical. While the least freglical
scavenging was among carrots taken from Andimestdhuzestan province which had inhibition percenbBPH
free radical equal to 32.13 + 2.30 %. There wemnssignificant difference$€0.001) between carrots samples
taken from Astaneh and Zarinshahr regions compuaiéld the other regions namely Khomeinsahr, Dastgerd
Isfahan province and Dezful, Shoush and AndimeshKhuzestan province. All inhibitions obtained fraarious
carrots cultivations were compared with that okgdifrom Vit —C value (Fig 2).

Free radicals are considered as unpaired componentsto be taken electron from surrounding enwiremt and
also from macromolecules like DNA, RNA and proteardd lipids in human bodies [25]. It is obviousttltae

balance between the free radicals production tefftady and antioxidants defences showing whichvpaghmay be
dominants [40]. And in this regard we need to giteen to defence mechanisms against free radichishw
produced daily in body of living system [41]. Thknts cover the potential sources of natural amtémts such as
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flavonoids, phenolic compounds carotenoids,Vit Vi#,,- C and a series of the other compounds such a
Xanthophylls which may have a protective roledells in body against harmful and destructiiea$ resulted
from free radicals [42, 43]. In this regards o&iis considered as one of the richest plant aittéoits and being
cultured in different regions of Iran as main prodd5, 26].
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Fig 2. Comparison of DPPH free radical inhibition by aqueous extract of carrot (AEC) in some regionsfdran against Vit-C
&€ Mean values with different letters are statistigaignificant (P<0.001)

Our results concerning the antioxidant index foratin different areas was completely differed.sBé on the
results obtained from this study which were showrkig 2; the carrot samples taken from Zarinshahisfahan

province has allocated to itself the highest lewélantioxidants so as its free radical inhibitjpercent was found to
be 71.13 + 3.81 %. Therefore we expect that theotsataken and consumed from this region have terbefficacy

and can be candidate for protective tests agaargters in cell lines .Whilst the least amount @ fhroperty was
related to Andimeshk in Khuzestan province (32.12313 %).

Determination of | Csq value for carrots taken from different regions of Iran

The powers of antioxidant activity for the fifty ppent of inhibition of the free radicals by carretere shown in
Table 1. As shown in table 1 carrot samples takem Zarinshahr had the lowest rate ofgl@vhich was equalled
to 47.20 £ 10.42 pg/ml when compared to that f-\C which was 39.14 + 0.35 pg/ml . While theross of
Andimeshk had the highest mean value ofyl€qual to 263.86 + 39.53 pug/ml. The acceptabitityel (lower and
upper limits) of 1G values for various carrots in Astaneh and Andirkesigions were ranged from 25.95 to 337.26
pa/ml, respectively which were shown in Table 1.

Table 1. The capability of free radical scavengingctivity (IC so) in the aqueous extract of carrot resulted from sme regions of Iran

Region 1Cso (ug/ml) Lower limit | Upper limit Sam[IJIce:zslc Vi€
Andimeshk 263.86 + 39.53 219.98 337.26 6.74
Dezful 154.71 + 37.98 125.07 181.74 3.95
Shoush 233.29 + 53.55 197.87 282.81 5.96
Zarinshahr 47.20 +10.42 41.41 53.65 1.2
Dastgerd 168.06 + 39.47 133.12 204.24 4.29
Khomeinishahr| 209.37 + 33.44§ 174.11 254.75 5.35
Astaneh 69.83+13.84 25.95 187.84 1.78
Vitamin C 39.14 +0.35 30.65 52.08 -

#¢Mean values with different letters are statistigaliignificant (P<0.001).
Vit-C was used as positive control

The power of antioxidants (kg) which is defined as the concentration at whicomponent can inhibit 50 % free
radicals and therefore free radical chain reactigitisbe ended [44]. In our study the ration ofs§@alue of carrot
samples to Vit- C value were calculated for esatfion as Zarinshahr (1.20), Astaneh ( 1.78 gfllg 3.95),
Dastgerd ( 4.29 ), Khomeinishahr ( 5.35 ), ShousiB6 ) and Andimeshk ( 6.74 )(Table 1). Basedhim data it
seems that carrots from Zarinshahr which followgdAstaneh are considered the most potent of freeats
terminator among Iranian cultivated carrots. Beside some scientific researches carried out olmédant activity
of carrot have been shown; there are various pfeoompounds such as hydroxy cinamic acid andetsvdtives

271



Alireza Ebadollahi-Natanzi and Gholamreza Arab-Rahnatipour J. Chem. Pharm. Res., 2014, 6(11):268-274

can significantly affect carrot antioxidant propesfl4, 15, 45]. It is obvious that the formatidmgsynthesis and
the amounts of these types of compound in carmtsbe structurally differed [46] and accordingly esgpect that
the levels of total phenols in carrots cultivatedran can be differed.

The association between scavenging activity and four predominant meteorological parameters

The results obtained from these associations haea shown in Table 2. As shown in this table ;riationship
between scavenging activity with meteorologicakapaeters including Temperature ( T ) ; Relative Hdity ( RH)
: Rainfall ( RF) and Altitude (A) were respeciivas ( Rof 0.36 , 0.058 , 0.130 and 0.024 ) in the wholeruder
studied regions .

Table 2. *Scavenging activity correlation with meterological parameters

(R)

T RH RF A
0.36| 0.058f 0.13 0.024

The entire of regions of study

* Data resulted from mean of 210 carrot samplessieven regions of Iran

Although some meteorological parameters in somdiestuhave shown that they can have effect on caiele
levels [32] we here showed that there is not agyicant differences between some pivotal meteagichlly
parameters such as temperature, rainfall, reldtivaidity and altitude with scavenging activity oéé radical of
DPPH by carrot and we can not consider a significatationship between antioxidant activity of casr and
climatic parameters. Further and complementaryissutkeded to make known these associations.

The results obtained from correlation between scavenging activity and carotenoids levels in whole regions of
under study.

The results of this association were shown in Fid8 seen in this figure; there is not any sigific correlation
between carotenoids levels and free radical scangrig whole regions of under study*& 0.314).

80 -
} r=-0.683x | 66.71
- 7113 ’
0 * 6814 RE=0311
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Fig 3. Correlation between scavenging activity of PPH radical and the levels of carotenoids in Carrosamples

Our before studies on carotenoids levels demomestithie carotenoids levels in some regions of iBarot the same
and there is significant differences in carotendéd®ls in carrot taken from Khuzestan and Isfapavinces [32].
Carotenoids containing compound may have effecfrea radical scavenging and its antioxidant levd, [23].

Contrary to this finding our results showed thagréhis not any relationship between carotenoidel$eand

antioxidant properties in carrots collected fronffedent parts of Iran. It seems that some of theeotfactors
including the capacity of total phenolic compourasj the presence of some valuable compoundsdikthaphylls

may have effects in this difference [46].
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CONCLUSION

Our results on antioxidant activity of carrots aomsistent with some studies in which shown theomaftioxidant

properties of carrots was mostly associated to @ieeoompounds rather than vitamin E , C gndCarotene levels
[ 47]. It has also been reported that the inhilitpotential of the free radicals by phenolic compdsi such as
chlorogenic acid is higher than Vitamin E and canoids™ [46]. However the brightness and the cotdwarrot can
impact the free radical scavenging [13]. With rejgr what mentioned above; it can be concludedtti@tranian

carrots have in vitro the potential for inhibitiaf free radicals and in this direction some of thespecially the
carrots those were cultivated in central and nontlaeeas of Iran including Zarinshahr and Astanehcansidered
as highly inhibitor of DPPH free radical when comgzhto known inhibitor compounds like Vitamin C.dddition

to this finding this study demonstrated that théicaidant properties of Iranian carrots are indeg@nt of their

carotenoids levels.
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