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Abstract:  The  antioxidant  activity and total phenolic content of some spices (M. piperita L., R. coriaria L.,
T. spicata, S. officinalis, R. officinalis L., C. ovata L., O. vulgare L., L. nobilis L. and C. annum L.) were
determined. The higher TEAC values (mmol TE/g extract) were obtained for sage (1.783) and rosemary (1.241).
The  IC   value  (mg/ml)  ranged  between  0.103-4.082  for  mint and capers, respectively. Total phenolic50

contents of sumac (497.87 mg GAE/g) and mint (493.48 mg GAE/g) were higher, while the value for red pepper
(74.36 mg GAE /g) and capers (185.54 mg GAE /g) were lower. It was concluded that the tested spices are good
sources  of  phenolic  materials  and  may  be  used  in  different  applications to  preserve  foods  and  human
health.
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INTRODUCTION Antioxidant activity of a commercial rosemary extract

Phenolic compounds in plants provide an array of rosmarinic acid, in inhibiting the formation and
natural sources of antioxidants for use in foods and decomposition of hydroperoxides in tocopherol-stripped
nutraceuticals. Among the commercially available natural corn oil and in the corresponding corn oil in-water
antioxidants, tocopherols, spices and their extracts as well emulsions had different antioxidant activities. In bulk corn
as tea extracts have been used increasingly in different oil, the rosemary extract, carnosic acid, rosmarinic acid
formulations. Since natural sources contain a variety of and -tocopherol were significantly more active than
phenolic compounds with varying antioxidant activity and carnosol. In contrast, in corn oil-in-water emulsion, the
exert their effects via different mechanisms, their efficacy rosemary   compounds   were  less  active  than  in  bulk
in bulk oils, emulsions and composite foods might be oil  and  the  rosemary  extract, carnosic acid, carnosol and
greater than that of individual compounds. Furthermore, -tocopherol were more active than rosmarinic acid [2].
in addition to their safety advantages, food phenolics may Chen et al. [3] reported that some flavonids from
augment body’s source of natural antioxidants [1]. plants has very high inhibition effect on meat oil, fish oil

It is difficult to see the accordance of the results in and lard. And also they reported that flavonoids can
literature on antioxidant activity because of the usage of reduce the absorbtion of the carsinogenic substances in
the different testing methods. Frankel et al. [2] reported colon.
that there are a lot of literature on the activity of natural The antioxidative effects of natural antioxidants on
antioxidants and stability evaluations of different lipids were studied in recent years as a popular research
unsaturated food lipids. However, the literature on the area. Some of the effective factors on the antioxidative
antioxidant activity of commercial rosemary extracts and mechanism of natural compounds were expressed as the
compounds is difficult to interpret because of the diverse emulsion type of the system [4, 5, 6, 7], anthagonistic and
testing systems, methods and questionable conditions of synergistic effects [8, 9], temparature [10], pH [6],
oxidation used. Conditions of accelerated oxidation used concentration, hydrophylic or the lipohylic tendency of
by many investigators to test rosemary compounds have the system [6, 11] and the number and the place of
been too drastic and the methods employed to measure connection of the hydroxyl groups in aromatic cycle [3,
lipid oxidation have been unspecific and not sufficiently 12, 13].
sensitive to be relevant to flavor and oxidative There are limited studies on the phenolic composition
deterioration in food systems [2]. of Origanum vulgare L. Pizzale et al. (2002) [14] reported

and the active constituents carnosol, carnosic acid and
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that caffeic acid, rosmarinic asit ve carvacrol are the 55% 24 h. After filtration, the filtrate was evaporated under
of the total phenolic content in O. vulgare L. They also vacuum, less than 45°C. 
expressed that the phenolic content and the antioxidant
activity of the O. vulgare L. extracts were in accordance Total Phenolic Content: Folin-Ciocalteu colorimetric
with Deighton et al. [14] and Kikuzaki and Nakatani [15]. method  were applied and the results were expressed as

Mantle et al. [16] were determined the relative levels mg GAE/L extract [17].
of endogenous antioxidant activity in a range of British
medicinal plant species (representative of a variety of Antioxidant Activity: Antioxidant activities in the latter
plant families, selected on the basis of their widespread samples were determined in vitro via scavenging of the
use in traditional herbal medicine), via competitive ABTS (2,2%-azino-bis-3-ethyl-benzthiazoine-6-sulphuric
scavenging   of   the   ABTS   or  O   radicals  in  vitro. acid) radical, generated by a metmyoglobin: Hydrogen2

They  expressed  that  some  plant  species  including peroxide system, as described previously [18]. Samples
Ginkgo biloba and Panax ginseng with appreciable were diluted 1/6 with the extraction solvent.
levels of antioxidant activity against the ABTS radical
were identified as potentially novel sources of free radical Free Radical Scavenging Activity: It was determined by
scavenging compounds; however none of these extracts DPPH method and the results were expressed as IC
showed measurable antioxidant activity when assayed (mg/ml), minimum extract required to inhibit the 50%
against the O radical. For those extracts showing activity percent of 1,1-diphenyl-2-picrylhydrazyl [19].2

against the ABTS radical, in general, it was not possible
to predict the potential antioxidant capacity of a given RESULTS AND DISCUSSION
plant species on a taxonomical basis, or from its use in
traditional or modern medicine [16]. The total phenolic content of the spices were

The aim of this study was to determine the phenolic significant (P<0.01). The phenolic contents of R. coriaria
contents and the antioxidant activities of the extracts of L. (497.87 mg GAE /g) and M. piperita L. (493.48 mg GAE
M. piperita  L.,  R. coriaria L., T. spicata, S. officinalis, /g) were found to be higher but C. annum L. (74.36 mg
R. officinalis L., C. ovata L., O. vulgare L., L. nobilis L. GAE /g) and C. ovata L. (185.54 mg GAE /g) were noted as
and C. annum L. the spices with lower phenolic content in comparison with

the other samples (Table 1). 
MATERIAL AND METHODS Capecka et al. [20] determined the antioxidant activity

Material:  Leaves  of  mint  (Mentha  piperita content of lemon balm, oregano and peppermint. They
L.),pericarbs of sumach (Rhus coriaria L.), leaves of reported that the strongest inhibition of linoleic acid (LA)
thyme (Thymbra spicata), leaves of sage (Salvia peroxidation was found for fresh and dried oregano but
officinalis), leaves rosemary (Rosmarinus officinalis L.), for peppermint and lemon balm it was signicantly lower
buds of capper (Capparis ovata L.), leaves of oregano and decreased after drying. They expressed that the
(Origanum vulgare L.), leaves of laurel (Laurus nobilis L.) ability to scavenge the free radical DPPH (2,2-diphenyl-1-
and fruits of chili papper (Capsicum annum L.) were picrylhydrazyl) was very high in almost all tested samples
obtained from a spice company in Konya. Plants were and the tested species had a very high content of total
identified in Department of Biology in Selcuk University phenolics. They determined the phenolic content of fresh
and   were   labeled   as   GM-101,   GM-102,   GM-103, M. piperite L. and O. vulgare L. as 1954 and 1406
GM-104,GM-105,GM-106,GM-107,GM-108 and GM-109, mg/100g. It was 2580 and 2221 mg/100g in dry samples of
respectively. The labeled voucher specimens were the same plants. Their results are higher than our results.
deposited at the Herbarium of Selcuk University, Konya, Arabsashi-D. et al. [21] reported the phenolic content
Turkey. Samples were stored in a dry, dark and cool room of the M. spicata extracted with 50:50 water-methanol
and were grounded before use. mixture as 4.30 g/100g (in dry weight). Our results are

Methods another  study,  the  phenolic  content  of L. nobilis and
Extraction: The samples were dried, grounded and ten O. vulgare were reported as 99.7 and 186.0 g GA/kg,
grams of the samples were extracted in 100 ml mixture of respectively [22]. Our results are also higher than the
90%  methanol  +  9%  water + 1% acetic acid at 24°C for results  reported  by  Skerget  et  al.  [22].  Su  et  al.  [23]

50

and total phenolics, L-ascorbic acid and carotenoid

higher then those reported by Arabsashi-D. et al. [21]. In
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Table 1: Total phenolic content and antioxidant activity of methanolic extracts of the spices

Spices n Total phenolic content (mg GAE /g) IC  (mg/ml) Trolox equivalent antioxidant capacity (mmol TE/g extract)50

Mentha piperita 3 493.48±6.30 h 0.226±0.022b 0.623±0.020a* **

Rhus coriaria 3 497.87±5.14ý 0.249±0.019b 0.804±0.015c

Thymbra spicata 3 449.98±8.51g 0.823±0.021d 0.708±0.010b

Salvia officinalis 3 378.44±1.98e 0.810±0.020d 1.783±0.011g

Rosmarinus officinalis 3 214.21±1.14c 2.373±0.025f 1.241±0.012f

Capparis ovata 3 185.54±2.45b 4.082±0.096g 1.133±0.011e

Origanum vulgare 3 420.51±2.44f 0.601±0.034c 1.123±0.025e

Laurus nobilis 3 288.15±1.34d 1.901±0.034e 1.001±0.020d

Capsicum annum 3 74.36±2.09a 0.103±0.006a 1.116±0.015e

*mean±standard deviation.

**Different letters in a coloumn means the statistical difference

reported   the   total  phenolic  contents  of  O.  vulgare, Ivanova et al. [25] reported the TEAC of water
C. casia, R. canina and base as 5.48, 18.56, 5.09 ve 2.62 GE extracts of M. piperita L. and O. vulgare L., collected from
mg/g, respectively. However, their results are too much Bulgaria as 1.27 and 5.87 mM, respectively. Su et al. (2005)
lower than ours. Deepa et al. [24] reported the total [23] determined the TEAC value of the 50% ethanol-water
phenolic contents of some species of C. annuum L. extrects for O. vulgare, C. casia, R. canina and base as
between 12.50-66.25 mg/100g in catechol equivalent which 337, 1243, 379 and 168 (TE µmol/g), respectively. 
are higher than ours. Ivanova et al. [25] determined the Dorman et al. [26] studied on the aqueous extracts of
total     phenolic    contents    of    M.    piperita   L.   and the spices obtained from Finland. They reported the
O. vulgare  L.  water  extacts  as 310.78 and 1653.61 µM TEAC  value  (mM  Trolox) for O. vulgare, R. officinalis,
(in quercetin equivalent). The variation of phenolic S. officinalis and T. vulgaris as 14.9, 14.1, 15.5 and 6.8,
content of the tested plant extracts may be due to the respectively.  Trolox  equivalent  antioxidant  activity  for
differences of the solvents used for extraction and the T. vulgaris, S. officinalis, M. spicata and S. sclarea in
growing conditions of the plants. 80% methanol extracts, obtained from UK was reported by

Free radical scavenging activities of the studied reported by Mantle et al. [16]. They reported the TEAC
spices were presented in Table 1. All the activities of the values of the mentioned spices as 0.36, 0.32, 0.25 and 0.12,
tested spices are statictically significant (P<0.01). The respectively. Garcia-Alonso et al. [27] reported the TEAC
lower free radical scavenging activity values were values of plum, strawberry, quince, myrtus, blackberry
obtained from C. ovata (4.082, IC , [mg/ml]), R. officinalis and persimmon as 120, 130, 160, 180, 190 and 400 µmol50

(2.373, IC , [mg/ml]) and L. nobilis (1.901, IC , [mg/ml]), TE/g, respectively. They also reported that the TEAC50 50

however   the   higher   activities   were   determined  for value of fig, apricot, grape, peach, banana, pineapple,
C. annum (0.103, IC , [mg/ml]), M. piperita (0.226, IC , cherry were lower than 100 µmol TE/g.50 50

[mg/ml]) and R. coriaria (0.249, IC , [mg/ml]). 50

Dorman et al. [26] determined the free radical CONCLUSION
scavenging   activities   of   the   aqueous   extracts   of
O. vulgare L., R. officinalis and S. officinalis obtanined The antioxidant activity which was determined as the
from Finland and reported the results as 0.335, 0.236 and ABTS radical scavenging effect (Trolox), was high
0.265 (IC [mg/ml]), respectively. In comparison with our particularly for the sage, rosemary, oregano, capers, red50

results, it is apparent that the free radical scavenging pepper among the aromatic plants analysed. Laurel,
activity of the aqueous extracts were beter than the capers and rosemary showed lower DPPH radical
methanolic extracts that we studied on. scavenging activity than the other plants. The tested

TEAC  (mmol  TE/g extract) values were listed in plants were found to be rich in antioxidant sources as well
Table 1. The results are statistically significant at P<0.01. as high in phenolic contents. 
The   antioxidant    activities    of    S.    officinalis    and Further research is needed on the determination of
R. officinalis were higher than the other samples. the correlation between the antioxidant capacity and the
However,  the  antioxidant  activity  of  M.  piperita  and chemical composition of the plants. The antioxidant
T. spicata were the lower ones. capacity was determined by a common used and highly
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accepted method. However, it was clearly noted that, 9. Meyer, A.S., M. Heinonen and E.N. Frankel, 1998.
there are a lot of variable results in the literature.
Therefore, the higher number of antioxidant activity
methods makes it necessary to use more than one method
in such studies. 

In this study, it was concluded that the methanol
extracts of the tested plants had higher phenolic content
and may be used for scavenging the free radicals.
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