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Abstract       Crude extracts of herbs and spices are being increasingly 
researched as natural food preservatives because they retard oxidative 
degradation of lipids and thereby improve the quality and nutritional value of 
food. Antioxidant potential of plant extracts was analyzed by four different 
methods: ABTS (2,20azinobis-(3-ethylbenzthiazoline-6-sulfonic acid)), DPPH 
(1,1-diphenyl-2-picrylhydrazyl radical), FRAP (ferric reducing/antioxidant 
power) and CUPRAC (cupric reducing antioxidant capacity) expressed as 
TEAC. The total phenolics were measured using a Folin–Ciocalteu assay. 
Five herbs widely used as spices, Salvia officinalis, Origanum vulgare, 
Rosmarinus officinalis, Thymus vulgaris and Mentha piperita were evalueted.   
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Aromatic plants have been used in medicine for 

thousands of years, and have also played a major part 

in cuisine, it is only relatively recently that they have 

been the subject of much scientific research. Most 

research has focused on their antioxidant activity, 

though they are also known for their antimicrobial 

qualities. Besides being investigated for their health 

attributes, herbs are being increasingly researched as 

natural food preservatives. Among the herbs, plants 

belonging to the Lamiaceae family have gained the 

interest of many research groups as potential sources of 

antioxidant in lipid-based systems [5,13]. The most 

common spices in this family are rosemary, oregano, 

sage, basil, mint and thyme. Essential oils contain 

antioxidant constituents with varying degrees of 

polarity: the less polar ones are soluble in the oil phase 

while the more polar antioxidants have a better 

solubility in the aqueous phase [6]. Polar phenolic 

antioxidants present in extracted meal can also be 

employed as a food additive to increase the oxidative 

stability of foodstuffs [8]. The measurement of the 

antioxidant capacity of food products is a matter of 

growing interest because it may provide a variety of 

information, such as resistance to oxidation, 

quantitative contribution of antioxidant substances, or 

the antioxidant activity that they may present inside the 

organism when ingested [4, 9] 

Antioxidants can exercise their protective properties at 

different stages of the oxidation process and by 

different mechanisms. There are two main types of 

antioxidants, namely, “primary” (chain breaking, free 

radical scavengers) and “secondary” or “preventive”. 

“Secondary” antioxidant mechanisms may include 

deactivation of metals, inhibition of breakdown of lipid 

hydroperoxides to unwanted volatile products, 

regeneration of “primary” antioxidants, singlet oxygen 

quenching. The antioxidant capacity of foods depends 

on many factors, including the colloidal properties of 

the substrates, the conditions and stages of oxidation, 

and the localization of antioxidants in different phases 

[3].

 

Material and Methods 
 

All plant materials (0.5 kg each sample) were collected 

in 2014 from market. Fresh plant samples were 

cleaned, freeze-dried and ground into a fine powder by 

laboratory mill. 

Ground dry plant materials (1 g) were weighed into a 

test tube. A total of 10 ml of 80% aqueous methanol 

was added, and the suspension was stirred slightly. 

Tubes were sonicated twice for 15 min and one left at 

room temperature (20
0
C) for 24 h. The extract was 

centrifuged for 10 min (10 min, 1500g), and 

supernatants were collected at 4 
0
C prior to use within 

24 h. 

Total polyphenol content was measured using Folin–

Ciocalteu colorimetric method [9]. 

Plant extracts were mixed with 0.2 ml of Folin–

Ciocalteureagent and 2 ml of H2O, and incubated at 

room temperature for 3 min. Following the addition of 

1 ml of 20% sodium carbonate to the mixture, total 

polyphenols were determined after 1 h of incubation at 

room temperature. The absorbance of the resulting blue 

colour was measured at 765 nm with a Shimadzu UV–

VIS spectrophotometer. Quantification was done with 

respect to the standard   gallic acid. The results were 

expressed as gallic acid equivalents (GAE), 
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milligrammes per 100 g of dry weight (dw). All 

determinations were performed in triplicate (n = 3). 

Ferric reducing/antioxidant power (FRAP) assay 

The total antioxidant potential of a sample was 

determined using the ferric reducing ability of plasma 

FRAP assay, as a measure of antioxidant power [1]. 

The assay was based on the reducing power of a 

compound (antioxidant). A potential antioxidant will 

reduce the ferric ion (Fe
3+

) to the ferrous ion (Fe
2+

); the 

latter forms a blue complex (Fe
2+

/TPTZ), which 

increases the absorption at 593 nm. Briefly, the FRAP 

reagent was prepared by mixing acetate buffer (300 

µM, pH 3.6), a solution of 10 µM TPTZ in 40 µM HCl, 

and 20 lM FeCl3 at 10:1:1 (v/v/v). The reagent (300 µl) 

and sample solutions(10 µl) were added to each well 

and mixed thoroughly. The absorbance was taken at 

593 nm after 10 min. Standard curve was prepared 

using different concentrations of trolox. All solutions 

were used on the day of preparation. The results were 

corrected for dilution (e.g. to 1000 ml) and expressed 

in lM trolox per 100 g dry weight (dw). 

Cupric reducing antioxidant capacity assay 

(CUPRAC)The cupric reducing antioxidant capacity 

(CUPRAC) of plant extracts was determined according 

to the method of Apak  [1]. In a test tube the following 

were added and mixed; 1 mL 10 mM/L CuCl2 , 1 mL 

7.5 mM/L neocuproine and 1 mL 1 M/L CH3 COONH4 

buffer (pH 7.0). (x) mL plant extract followed by (1.1-

x) mL water were then added (total volume, 4.1 mL) 

and mixed well. Absorbance of the mixture was 

recorded against a blank at 450 nm after 30 min 

incubation at room temperature. Total antioxidant 

capacity of plant samples was calculated using the 

molar extinction coefficient of trolox (ε=1.67x104 

L×mol-1×cm-1). CUPRAC values for total antioxidant 

capacity of plant extracts were expressed as μmol 

trolox equivalents (TE) / 100g dry weight (μmol 

TE/100g DW).  

ABTS radical scavenging activity The ABTS radical 

scavenging activity of plant extracts was determined 

using the method proposed by Re  [7]. ABTS radical 

cation (ABTS•+) was generated by reacting 7 mM L-1 

aqueous ABTS [2,2’-azinobis(3- ethylbenzothiazoline-

6-sulphonic acid) diammonium salt] and 2.45 mM 

K2S2O8 in a volume ratio of 1:1 (v/v). The mixture was 

incubated overnight in the dark (12–16 h) at room 

temperature. On the day of analysis, the generated 

blue-green ABTS•+ solution was diluted with methanol 

to an absorbance of 0.70 (±0.05) at 734 nm. All 

extracts were diluted with methanol to give 20–80% 

inhibition of the blank absorbance. The reaction was 

initiated by the addition of 1990 μL of ABTS•+ 

solution to 10 μL of each plant extract and mixed 

thoroughly. Control samples contained methanol 

instead of plant extract. The mixture was allowed to 

stand for 6 min at room temperature and the 

absorbance was immediately recorded at 734 nm. 

Trolox solution (1–1000 μM L-1) was used as a 

reference standard. The absorbance of samples was 

compared to that of trolox standards and the results 

were expressed as μmol trolox equivalents (TE) /100g 

dry weight (μmol TE/100g DW).  

DPPH radical scavenging activity Ability of the 

extracts to scavenge the stable free radical 2,2-

diphenyl-1-picrylhydrazyl (DPPH• ) was determined 

following the procedure described by Brand-Williams 

[2] with the following modifications. In the presence of 

an antioxidant, the purple colour of DPPH• decays, and 

the change in absorbance can be followed 

spectrophotometrically at 517 nm. The reaction 

mixture consisted of 10 μL extract and 290 μL 0.25 

mM/L DPPH methanolic solution. A control sample 

was included, in which extract was replaced by 

methanol. The reaction for scavenging DPPH• was 

carried out at room temperature in the dark for 10 min, 

and then the reduction in absorbance was recorded at 

517 nm against the methanol blank. A calibrated trolox 

standard curve (1–1000 μM/L) was also made. The 

scavenging capacity of plant extracts was expressed as 

μmol trolox equivalents (TE) / 100g dry weight (μmol 

TE/100g DW). 

 

Results and Discussions 

 
The amount of total phenolics, measured by Folin–

Ciocalteu method, varied widely in herb materials and 

ranged from 0.15 to 8.25.2 mg GAE/100 g dry weight 

(dw) (Table 1). 
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Table 1 

Total phenolic content and antioxidant capacity  

Scientific 

name 

Family Parts 

of 

herbs 

Total 

phenolic 

content 

mg of GAE/ 

100 g of dry 

weight 

TEAC (µM trolox/100 g dw) 

ABTS DPPH FRAP CUPRAC 

Salvia 

officinalis 

Labiatae Herbal 8.25 ± 0.09 17.0 ± 0.23 41.2 ± 1.11  167 ± 1.01 423 ± 2.14 

Origanum 

vulgare 

Labiatae Herbal 0.15 ± 0.01 19.9 ± 1.00  79.6 ± 2.04 405 ± 2.22 643 ± 1.85 

Rosmarinus 

officinalis 

Labiatae Herbal 1.71 ± 0.02  38.7 ± 0.11 513 ± 5.99 662 ± 4.66 765 ± 1.96 

Thymus 

vulgaris  

Lamiaceae  Herbal 0.58 ± 0.02  35.4 ± 0.12 295 ± 5.83 693 ± 5.87 635 ± 2.75 

Mentha 

piperita 

Labiatae Herbal 0.86  ± 0.04 31.2 ± 0.75 92.7 ± 3.36 547  ± 3.48 386  ± 1.68 

 

The highest level of phenolics was found in 

Salvia officinalis,while the lowest was in Origanum 

vulgare. The results obtained in the present study 

showed that the spices were relatively high but not very 

high in polyphenols. Total phenolic contents of the six 

spices decreased in the following order: sage > mint > 

thymus > rosemary  > oregano. 

DPPH radical and ABTS radical cation 

assays,expressed as TEAC value, were used for 

evaluation of free 

radical-scavenging properties of five common spices. 

TEAC values indicated extremely large variation in 

antioxidant activity. Total antioxidant activity, 

measured by the ABTS  method, ranged from 17 to 

38.7  µM trolox equivalents per 100 g dry weight (µM 

trolox/100 g dw). Antioxidant activity measured by 

DPPH showed the same relationships as did ABTS 

method, but TEAC values were higher. Total 

antioxidant activity, measured by the DPPH method, 

ranged from 41.2 to 513 µM trolox equivalents per 100 

g dry weight (µM TEAC/100 g dw). Table 1 shows 

great differences in total antioxidant capacity measured 

by the FRAP method between the species, value was 

found within the range 167–693 µM trolox/100 g dw. 

The antioxidant activity, measured by the CUPRAC 

method, ranged from 386  to 643 µM trolox 

equivalents per 100 g dry weight (µM TEAC/100 g 

dw). 

 

Conclusions 

 
The results show that rosemary, oregano, sage 

and others belonging to the Labiatae family, exhibit 

antioxidant properties.Thyme, rosemary and salvia are 

known to have high antioxidant capacities. Some 

methylated flavones and essential oil were isolated 

from those species. A number of studies have 

demonstrated that essential oils (e.g. thymol, thyme, 

rosmanol) were major components that showed high 

antioxidant and antimicrobial activity [10,12] 

The total antioxidant capacity needs to reflect both 

lipophilic and hydrophilic capacity, and at least for 

physiological 

activity it needs to reflect and differentiate both  

hydrogen atom transfer (radical quenching) and 

electron transfer (radical reduction). The 

bis(neocuproine)copper(I) cation chromophore is 

soluble both in water and organic media, therefore the 

CUPRAC method is capable to assay both hydrophilic 

and lipophilic antioxidants. In addition, to fully 

elucidate a full profile of antioxidant capacity, tests 

evaluating effectiveness against various reactive 

oxygen species/reactive nitrogen species such as O2, 

HO·, and ONOO- are needed, and this may require the 

future development of additional methods specific for 

each radical source. 
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