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ABSTRACT:

Spices show potential health benefits as they pasaetioxidant activity. The study
was to determine the effect of cooking on the amtient activity of some selected
spices. The total phenol content of five spicesid®, Garlic, Ginger, Turmeric, and
Basil) was determined at different heating peri¢ds and 2 h) at 166. Although
these dietary spice are resistant to thermal deatédn, interestingly, in the case of
onion shows reduction in all the tested activigesl others shows different variation
in all the activity. Total antioxidant activity waneasured, based on the reduction of
Mo (VI) to Mo (v) by the extract and subsequenination of green phosphate / Mo
(v) complex at acid pH. The extracts were fountdwe different level of antioxidant
properties at different heating time. Considemtighe activities, turmeric has good
activity amongst the five spice materials screef@dtheir antioxidant properties.
Lowest activity was found in onion. In addition ttee antioxidant activity of these
spices, the total phenolic compounds, flavonoidsewaeasured in the extracts. A
correlation between the antioxidant activity antphenolic content was observed.

KEYWORDS: Free radical scavanger, cooking, biodtgtiand total phenol, total
flavonoid

INTRODUCTION

Free radicals, such as superoxide radical),(@ydroxyl radical (OH and non-free radical, such asOkxl
and singlet oxygen'@,), e.t.c.), are produced in the body, primarilyaasesult of metabolism. These
radicals cause chronic diseases such as cancdipvascular diseases, diabetes, cataract, etcwédllet

al. (1992); Aruoma (1994). Free radicals create chedictions, which cause cell membrane damage, DNA
mutation, lipid and protein damages, and immuné daiage and cell death. Natural antioxidants are
known to scavenge free radicals, enhance the immystem prevent diseases and improve general health
and life quality. Epidemiological studies showiawerse correlation between cardiovascular diseiake
and dietary antioxidant consumption Waring (2001yVell known antioxidants include a number of
enzymes (superoxide, catalase, gluthathione peasgidetc) vitamin C, vitamin E, carotenoids, phienol
compounds, etc. Phenolic compounds are the magarctive compounds found in spices. Phenolic
compounds act as antioxidant to scavenge reactiygen species and to chelate metals.

Bioactive components of spices such@gcumin (turmeric), Zingerone (ginger), Allicin (garlic) inhibit

lipid peroxidation Lokesh (1992) and Noguehial. (1994). Curcumin acts as an anticarcinogen aiid a
mutagenic agent Nagabhushau and Bhide (1997). eAt grumber of aromatic, spicy, medicinal and other
plants contain chemicals compounds exhibiting aident properties. Numerous studies were carrigd o
on some of these plante,g. rosemary, sage and oregano, which resulted invelagment of natural
antioxidant formulations for food, cosmetic and esttapplication. Therefore, the assessment of such
properties remains an interesting and useful tgelticularly for finding new sources for natural
antioxidant, functional foods and neutraceuticals.

Spices are usually consumed after thermal cookifidnerefore antioxidant activity of spices may be
affected by thermal cooking. As far as our litarat survey could ascertain, scarce information was
available on the effect of heat treatment onithétro antioxidative activities of spices. Therefores #im

of this study was to investigate thevitro antioxidant capacities of the methanol extractspifes before
heating and the changes of antioxidant activitgrdfieating for 1 and 2 hours. The antioxidantigtivas
examined for all the fives spices (Garlic, Onionymeric, Ginger and Basil) using different anticad
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assays such as total antioxidant activity and faedical scavenging. Furthermore, the total phenoli
content, and total flavoniods contents were alsasued from the spices extracts and the correlatitn
the antioxidant activities were ascertained.

MATERIALS AND METHODS:

Five spices were collected from Spice Programmélational Horticultural Research Institute, Ibadan.
The spices were GingeZifgiber officinale L), Turmeric Curcuma longa L), Onion @llium Cepa),
Garlic (Allium Sativum), Basil Ocimum gratissmum)

Heat Treatment:

The skin of ginger and turmeric were peeled witifekrthe outer layer of onion and garlic were reebv
and the basil was washed and chopped. Each smsepaunded with mortal and pestle to have a
thoroughly mined and fine powder spices. Eachesfiicg) was put in a light — capped test tube whiab
placed in a boiling water bath and healed at’d®6r 1 and 2 hour to prevent oxidation and losaafve
components by evaporation. One treatment wasdalse without heating as a control experiment.

Extraction:

After heat treatment, the tube was allowed to cand then the bioactive compounds were extractéd wi
20 ml of methanol by shaking for 20 min and cengifg at 2,000 g for 20 min. The supernatant v&esiu

to determine the antioxidant activity, total phemold total flavonoid content were measured using th
extract solution. Three measurements were perfdrfioe each spice sample, and the results were
expressed as the mean valuex SD.

ANALYSIS PROCEDURE

Determination of total phenolic component

Total soluble phenolic with methanol extract watedmined with Folin Ciocalteu reagent, accordinghte
method of Spanos and Wrolstad (1990).

Determination of the total flavonoid content
Total flavonoid content was determined by usingeshod described by Sakanaka and Okada (2005).

Determination of total antioxidant capacity
The antioxidant activity of the extracts was eviddeby the phosphomolybdenum method accordingeo th
procedure of Prietet al. (1999).

DPPH radical scavenging activity

The free radical scavenging activity of the extadtased on the scavenging activity of the staplé- 1
diphenyl-2-picrylhydrazyl (DPPH) free radical, wdstermined by the method described by Bretcal .
2001).

Statistical Analysis
All data were recorded as means * SD and analyge8AS (2003). One — way analysis of variance
(ANOVA) and Duncan comparisons were carried outest any significant differences between raw and
cooked vegetables.

RESULTS AND DISCUSSION

The Effect of heat treatment on total phenolic totdl flavonoid content of spices

Spice phenolics constitute one of the major groefpsompounds acting as primary antioxidant or free
radical scavengers. Therefore, it is worthwhil@étermine their total amount in the spices chdsethe
study. Flavonoids as one of the most diverse addspread group of natural compounds, are likellyeo
the most important natural phenolics Agrawal (1989)hese compounds posses a wide spectrum of
chemical and biological activities including radisaavenging properties. Hence, flavonoids arenplie
compounds which are very effective antioxidantse Tatal phenolic content differed among the diffiere
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spices and each plant contained lower total flaidoontent than the phenolic content (Table 1 aadld
2).Since other compounds besides flavonoids areghiicesubstances in plants. Ademoyegun & Fariyike
(2008).

The content of total phenolics in the extracts pits is determined using the folin — ciocalteu gssa
calculated from regression equation of calibratonve (y = 0.01lIx + 0.00082r= 0.9958) and is expressed
as garlic acid equivalents (GAE). It can be obsérthat the content of phenolics in the extractsetates
with the total antioxidant activity, {r 0.9667). The fresh spices contained 5.96 — 4in@0GAE/g Fw
total phenolics and the rankling were Turmeric @&r > Basil > Garlic > Onion. The total flavonid
ranged from 0.81 — 27.96 mg catechin equivalenFygand in this decreasing order Turmeric > Girmger
Basil > Onion > Garlic.

In (Table 1), after cooking procedures for 1 hdhe, total phenolics content of basil was signiftbaP <
0.05) reduced and reduction was the same for theu?s cooking. Conversely, of Ginger and Turmeric
total phenolic content was significantly (P<0.0B¢reased to various extents for 1 hour. Heatrtreat
and increment was the same for ginger 2 hours ogaut turmeric reduce its total phenolic contdrn2 a
hours cooking.

For onion and garlic there was not significantefiéince (P < 0.05) for the unheated and heatedrtesdtat

1h and 2 hrs. Data on total phenolic in heat treatrspices are very limited. Khatahal, (2006) reported
that ginger and turmeric contain 20.00 mg GAE/g &4 mg GAE/g uncooked and retained 75% and
172.41% for 1 hour respectively. However, in thesent study it was found that raw ginger and tuiene
contained 18.01 mg GAE/g Fw and 41.10 mg GAE/g R ietaintion for 1 hour at 184.45 % and 141.87
% respectively. The difference may have been dube differences in the extraction method, solvesed
and cooking method.

To our knowledge, this is the first time that tlweat flavonoids content of the cooked spices hanbe
reported. The effect of heated spices are sigmifi¢a<0.05) for turmeric, onion and garlic. Themaric
show an increase in the total flavonoid 1h at 14%h&nd further heated for 2h was observed fort2lias
reported that heat treatment increased the leviekefflavonoid Stewamrt al. (2000). For Basil and ginger
the effect of heat on the total flavonoid conteas Imo significant (p<0.05), which show that the/diaoid
content is relatively stable under thermal heat.

Table 1: Effect of different cooking period on tgshenolic and retention factors of spices

Spices Total Phenolic (mg GAE / g FW)
Fresh 1 hours 2 hours
Amount % Amount %

Turmeric  41.00 + 1.02b 58.31+1.27a 141.87 43.8112b 106.59
Onion 5.96 £0.12a 5.91 £ 0.64a 99.16 3 8632a 98.32
Ginger 18.01 + 0.25¢ 33.22 +1.86b 184.45 38.042¥4 211.22
Garlic 8.29 + 0.25¢ 8.74 £ 1.30b 105.56 %*45K33a 114.13
Basil 17.45 +0.51a 14.93 +0.28b 85.56 13.4202¢ 76.91

a) Data are expressed as means = SD of triplexgberiments (on Fresh basis); mean values in a

row with different letters are significantly difiemt at P < 0.05
b) Fresh = 100, GAE = Gallic acid equivalent, F\Wresh weight
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Table 2: Effect of different cooking period on tdftavonoid and retention factors of spices

Spices Total Flavonoid (mg catechin eqv /g FW
Fresh 1 hours 2 hours
Amount % Amount %
Turmeric 27.96 +0.47c 45.00 £ 7.57a 160.94 332m®8b 120.89
Onion 0.86 + 0.08a 0.51 £ 0.08b 59.30 0.4139b 47.67
Ginger 4.29 +0.37a 3.52+£0.38b 81.82 3.35380. 78.19
Garlic 0.81+0.10a 0.48 £ 0.02b 59.26 0.45a8b 55.56
Basil 2.77 £ 0.47b 3.41+0.28a 123.11 3.59378 129.60
a) Data are expressed as means = SD of triplexgberiments (on Fresh basis), mean values in a

row with different letters are significantly difiemt at P < 0.05
b) Fresh = 100, eqv = equivalent, FW = Fresh weight

The effect of heating times on antioxidant activifyspices

Total antioxidant activity:

The study reveals that the antioxidant activitiethe five spices are in the order: Turmeric> GirrgBasil
> Garlic > Onion (Fig. 1).

The total antioxidant capacity ranged from 79.42%d35 equivalent to ascorbic acid mg/g extracttifier
unheated spice and for the heated spices rangelfgdm®1 — 20.30 eqv AA mg/g spice extract. Thera is
strong relationship between the total correlatiguation between total antioxidant capacity andltota
phenolic is 0.9667 in (fig.2). Many reported thaghtotal phenol content increase the antioxidaitay
velioglu et al. (1998); Holasovat al. (2002) and there is a linear correlation betweleenolic content and
antioxidant activity Gheldof & Enjeseth (2002).

Total antioxidant activity of turmeric, ginger ag@rlic significantly (P< 0.05) increased during tPle
heating compared to the values for the fresh omegeter, total antioxidant activity of onion and ibas
decreased during the 1h and 2h heating time.

Phosphomolybdenum method

120

correlation btw TA and TP

120

Dunheated
B1h heated
02h heated

Total antioxidant capacity(m gAAeqvig)

Total Antioxidant(mgvit ¢ equlg)

basil garlic ginger onion tumeric 0 10 2 0 0 5 & )
Spices Total Phenol (mgGAE/g)

Fig. 1: Total Antioxidant Activity: Fig 2: Corlation between Total Antioxidant
Phosphomolybdenum Method and Total Phenolic
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EFFECT OF HEATING TIME ON THE DPPH RADICAL SCAVENGG ACTIVITY

The DPPH radical scavenging method decreased iortter Turmeric > Ginger > Basil > Garlic > Onion
in (Fig. 3).

Among the five spices, Turmeric showed highest snging activity with a inhibition of 89.58% whereas
onion had lowest activity with 9.39%. Shobana ardidN (2000) reported the relative antioxidant atés

of some spices: the order of the activities wavelainger, pepper and onion, which is relatedhie t
study.

Changes in the DPPH radical scavenging activitypées for different heating times are shown ig. (8).
After heating, a significant change in the activitycurring in many spices. An increase in radical —
scavenging activity was found in Turmeric and Gimgehe main active component of spices such as
Curcumin (were found in ginger and turmeric is usually-faoluble. But the present study was carried out
in absolute methanol. So, the active componenthede spices might not — dissolve completely is thi
solution before heating. After heating, the solitie# of the components probably increased becafise
decomposition of the cell wall and by radical seayieg activity total antioxidant activating and abt
phenolic of two spices might be observed afterihgaSohobana and Naidu (2000) reported that thwadbo
antioxidants might be released due to heat tredtmesulting in the higher antioxidant activity cpamed
that in that of fresh spices extract. Dewasett@l. (2002) reported that thermal processing disrhptdell
membranes and cell walls to release lycopene ftamrtsoluble portion of tomato, which might cause t
antioxidant activity of tomato to increase. Takametral., (2002) found a decrease of radical — scavenging
activity of curry paste and cooked curry, possitlye to decomposition or evaporation of the active
compounds. Since the spices were heated with katttégh temperature.

In this study, a decrease in the radical — scawgnagtivity was observed in garlic and basil. Atieating,
coagulation of these spices was observed thergfaasxtraction ability might be decreased by céstgn
after heating, resulting in a reduction in the catli- scavenging activities of these spices. Ostuowed
no significant change due to heating.

The DPPH radical — scavenging activity of all tipices was highly correlated {R 0.8) with total phenol
content fig 4). Form these results the active camepts of spices are considered to be mostly pohyphe
compounds. (Several polyphenols did not show anPWPadical — scavenging activity) is reported by
Parejoet al, (2001); Oktayet al.( 2003) found a high correlation between phenolictexinand DPPH
radical — scavenging activity.

DPPH scavenger activity

correlation btw DPPH and TP
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Fig. 3 Antioxidant activity: DPPH Scavenging Fg.Correlation between Total Phenolic
Assay and Free Radical Scavenging Activity
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From the results of this study, it is clear thatthpices have strong antioxidant activities in ethanol
extract solution. All the tested activities of sgicremained after heating, suggesting that thectiea
components are relatively stable during thermaltiihgaat boiling point of water. But we have results
which show apparent change in antioxidant propexiethese spices. In conclusion, the resultstithied
that the health benefits from plant sources rentbinghe products after thermal process that it lde not
denatured the antioxidant activities in all theestdd spices studied. Spices are expected to bauable
food constituent for promoting good health in oailylives.
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