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Introduction

Medicinal plants constitute the main source of new phar-
maceuticals and healthcare products. A whole range of 
plant-derived dietary supplements, phytochemicals and 
pro-vitamins assist in maintaining good health. The wide-
spread use of traditional herbs and medicinal plants has 
been traced to the occurrence of natural products with 
medicinal properties. Various medicinal plants have been 
used for years in daily life to treat diseases all over the world.

Oxidative damage of biological molecules in the 
human body are involved in degenerative or pathological 

processes such as aging, coronary heart disease and 
cancer. This oxidative damages could be retarded by 
endogenous defense systems such as catalase, superox-
ide dismutase, and the glutathione peroxidase system, 
but these systems are not completely efficient (Bergendi 
et  al., 1999). In the past decade, many epidemiologi-
cal studies have confirmed that intake of exogenous 
antioxidants was effective in preventing or suppress-
ing such diseases (Block et al, 1992; Singh & Downing, 
1995). Phenolic components have been known to act as 
antioxidants not only because of their ability to donate 
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electrons, but also because of their stable radical inter-
mediates, which can effectively prevent oxidation at the 
cellular and physiological level (Cuvrelier et al., 1992). 
Moreover, phenolic compounds show different bio-
logical activities such as antibacterial, anticarcinogenic, 
anti-inflammatory, antiviral, anti-allergic, estrogenic 
and immune-stimulating agents (Larson, 1988).

Natural antioxidants or phytochemical antioxidants 
are secondary metabolites of plants. One of the most 
important groups of these metabolites may be counted 
as phenolic compounds. Flavonoids, carotenoids, cin-
namic acids, benzoic acids, folic acid, ascorbic acid 
and tocopherols, and tocotrienols, are some of the anti-
oxidants produced by the plants for various functions. Of 
the secondary metabolites, flavonoids, a group of natu-
rally available plant phenolics, have been shown to pos-
sess several biological properties, such as antioxidant, 
hepatoprotective, antithrombotic, antihypertensive, 
anti-inflammatory, anti-allergic, antitumor, bactericidal 
and antiviral activities (Morel et  al., 1993; Middleton & 
Kandswami, 1994; van Acker et al., 1996). In recent years, 
there has been a growing interest in antioxidant proper-
ties of phenolic compounds.

Herbal drugs are rapidly becoming popular as an 
alternative therapy. The polyherbal formulations con-
taining different plants/extracts have to be tested again 
in the formulation form. Numerous polyherbal formu-
lations are used for the treatment of some diseases. 
Hence, there is a need to establish a simple and sensitive 
screening method for contents and activity as the quality 
control of polyherbal formulations continue to develop.

Romix® powder is a polyherbal formulation con-
sisting of 14 traditionally used herbs, Juniperus 
communis Linn (Cupressaceae), Peganum har-
mala Linn. (Zygophyllaceae), Curcuma longa Val. 
(Zingiberaceae), Thymus sipyleus Boiss. (Lamiaceae), 
Origanum majorana Linn. (Lamiaceae), Nigella 
sativa Linn. (Ranunculaceae), Zingiber officinale 
Rosc. (Zingiberaceae), Hypericum perforatum Linn. 
(Hypericaceae), Foeniculum vulgare Mill. (Apiaceae), 
Pimpinella anisum Linn. (Apiaceae), Valeriana offici-
nalis Linn. (Valerianaceae), Cassia angustifolia Vahl. 
(Caesalpiniaceae), Eugenia caryophyllata Linn. Merr. 
& Perry. (Myrtaceae), Salvia triloba Linn. (Lamiaceae). 
This powder is approved as a food supplement by The 
Ministry of Agriculture, Turkey. Solely, quality control 
studies of this product were done. There is no informa-
tion about pharmaceutical activities of Romix®. The 
objectives of the present study were to determine total 
phenolic, total flavonoid and quercetin content, and to 
investigate antioxidant and anti-inflammatory activi-
ties and acute toxicity of Romix®.

Materials and methods

Plant material
Romix® (Lot number: 10.09.01) was generously donated 
by Naturin Natural Products, Drug and Drug Raw Material 

Ltd. The querter of 9 Eylül, 342 street, no 6, Aker Plaza, 
Gaziemir, Izmir, Turkey.

Preparation of extract
For determination of total phenolic and flavonoid con-
tents and antioxidant capacity of Romix® powder, etha-
nol and water extracts were separately prepared. The 
powder (5 g) was extracted with ethanol, under stirring 
for 2 days. However, water extract of it was prepared 
by 5% infusion. The extraction solvent was evaporated 
under reduced pressure to dryness (Unver et al., 2005). 
The yields of ethanol and water extracts of Romix® were 
21.46 and 27.52%, respectively. Sample solutions were 
prepared by dissolving the extracts in the extraction 
solvent (1 mg/mL and 0.5 mg/mL). All chemicals used 
were obtained from Sigma Chemical Co. (St. Louis, MO, 
USA).

For assessment of anti-inflammatory activity, Romix® 
powder (15 g) placed in a Soxhlet apparatus. Romix® 
powder was extracted with pure ethanol in a Soxhlet 
extractor. Extraction was performed with 300 mL of an 
appropriate solvent for 16 h (ethanol in Soxhlet extrac-
tor until colorless). After extraction, the extract was 
concentrated in a rotary vacuum evaporator at 40°C and 
then lyophilized (Bimakra et  al., 2011). The yield was 
calculated to be 33% w/w. The extract was administered 
to rats immediately after suspension in saline. All doses 
are expressed as w/v of the plant extract. The extracts 
(6.75, 12.5 and 25 mg/kg) were intraperitoneally admin-
istered to rats immediately after suspension in saline.

Determination of total phenolic and flavonoid 
contents
Total phenolic content was determined by Folin-
Ciocalteu method (Meda et  al., 2005). Briefly, 0.1 mL 
of extracts (0.5 mg/mL and 1 mg/mL) were mixed with 
2.8 mL deionized water. This solution was mixed with 
2 mL 2% sodium carbonate and 0.1 mL of 0.1 N Folin-
Ciocalteu reagent. After incubation at room temperature 
for 30 min, the absorbance of the mixture was measured 
at 750 nm against a deionized water blank on a UNICAM 
8625 UV/Vis spectrophotometer. Gallic acid was chosen 
as a standard. The data expressed as milligram gallic acid 
equivalents.

Total flavonoid content was determined by the alumi-
num chloride colorimetric method described by Chang 
et al. (2002). 0.5 mL of the extracts (0.5 mg/mL and 1 mg/
mL) were mixed with 1.5 mL of ethanol, 0.1 mL of 10% 
aluminum chloride and 2.8 mL of distilled water. The 
mixture was kept at room temperature for 30 min and 
the absorbance was recorded at 415 nm with the help 
of UNICAM 8625 UV/Vis spectrophotometer. Quercetin 
equivalent (QE) was chosen as a standard. The amount of 
flavonoid was expressed as QE.

HPLC analysis
Sample solutions were prepared by dissolving the extract 
in methanol at a concentration of 0.1 g/mL in a sonicator. 
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The solution was passed through a 0.22 μm pore diam-
eter filter before use. The quercetin content of the extract 
was analyzed using the HPLC method (Agilent 1100 
HPLC-DAD) (Spácil et  al., 2008). An Ace C18 column 
(25 cm  4.6 mm  5 µm) was used. The mobile phase 
comprised water and formic acid (95:5, v/v). The detec-
tion wavelength, flow rate and column temperature were 
set to 350 nm, 0.9 mL/min and 25°C, respectively. For all 
solutions (samples and standards), a quantity of 10 µL 
was injected. The quercetin was identified by compar-
ing the retention time and spectral characteristics of its 
peaks with that’s of standard.

Aalibration curve was established by diluting a quer-
cetin stock solution with methanol. Within the concen-
tration range injected (10, 50, 100, 250 and 500 mg/
mL), the detector response was linear (R2 ≥ 0.9996). The 
sensibility of the method evaluated determining the 
limits of detection (LOD) and limits of quantification 
(LOQ). LOD and LOQ are 1.951 mg/L and 6.506 mg/L, 
respectively.

DPPH radical scavenging activity
The capacity of the plant extract to scavenge the DPPH 
radical was measured according to Blois method with a 
slight modification (Turkoglu et al., 2006). 1000 µL of the 
extracts (0.5 mg/mL and 1 mg/mL) were added to a 4 mL 
of a 0.004% methanol solution of DPPH. After 30 min of 
incubation in dark at room temperature, the absorbance 
was read against a blank at 517 nm. Inhibition (I) of a 
free radical by DPPH in percent I (%) was calculated as 
follows:

I (%): [(A   A )/A ]  100 blank sample blank− ×

 where, A
blank

 is the absorbance of the control reaction and 
A

sample
 is the absorbane of the test compound. Tocopherol 

was used for comparison.

Experimental procedures
Experiments were performed on male Wistar rats 
(weighing 150–200 g each). The protocol was approved 
by Ege University, Local Ethical Committee of Animal 
Experiment (26.02.2010, no. 2010–40). Animals were 
housed in a room maintained at 22 ± 1°C with an 
alternating 12 h light-dark cycle. Food and water were 
available ad libitum. The animals were transported to 
a quiet laboratory at least 1 h before the experiment. 
All experiments conformed to ethical guidelines for 
investigation of experimental pain in conscious ani-
mals (Zimmermann, 1983). The number of animals 

and the intensity of noxious stimuli were the minimum 
possible with which to demonstrate reliable effects of 
the agents tested. Each animal was used once only and 
was humanely sacrificed immediately after completion 
of testing.

Assessment of anti-inflammatory activity
The anti-inflammatory activity was evaluated by the 
carrageenan-induced (Sigma Chemical Co., St. Louis, 
USA) paw edema test in the rat (Winter et  al., 1962; 
Schapoval et al., 1998). Male Wistar rats were deprived of 
food overnight and treated intraperitoneally with saline 
(as control group) and Romix® (6.75, 12.5 and 25 mg/kg), 
30 min before 0.1 mL 1% carrageenan in isotonic saline 
was injected subplantarly into the left hind paw. The con-
tra lateral paw was injected with 0.1 mL saline and used 
as a control. Paw volume was measured by water plethys-
mometer (Lettica, LE 7500, Barcelona, Spain) before and 
1, 2, 3, 4, 5 and 6 h after the injection of carrageenan into 
the plantar region of the left hind paw. The anti-inflam-
matory test was repeated with 10 mg/kg indomethacin 
(Sigma Chemical Co., St.Louis, USA) administration.

Acute toxicity
In this study, the acute intraperitoneal (i.p.) toxicity of 
the ethanol extract of Romix® was assessed using the 
limit test in the rat (Derelanko & Hollinger, 1995; Barile 
2008). The limit dose (2000 mg/kg body weight) for acute 
i.p. toxicity according to EPA/OECD was used. In the test, 
male and female Wistar albino rats weighing 150–200 g 
each were used (n = 5 for each group).

Statistics
Results are reported as means ± SEM (n), with n indicat-
ing the number of animals. Data were analyzed using 
the Student’s t-test, ANOVA, or nonparametric tests, as 
appropriate. A probability value of p < 0.05 was consid-
ered to denote a statistically significant difference.

Results

Total flavonoid, quercetin and polyphenol  
contents
The results showed that ethanol extract of Romix® had 
high total flavonoid and polyphenol contents than water 
extract (Table 1). The quercetin content of the extract 
was determined by HPLC and chromatograms of stan-
dart quercetin (A) and Romix® extract (B) were shown in 
Figure 1. Total quercetin content of Romix® extract was 
calculated as 2.857 mg/g.

Table 1.  Content of flavonoid and total phenolic compounds in Romix® extracts.
Solvent extract Extraction yield (%) Flavonoid content (QE mg/g) Phenolic content (GAE mg /g)
Ethanol 21.46 50.58 265.83
Water 27.52 18.60 222.50
GAE: Gallic acid equivalent; QE: Quercetin equivalent.
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Antioxidant activity
The antioxidant activities of the Romix® extracts are 
reported in Table 2. The results showed that ethanol extract 
exerted higher antioxidant activity than water extract.

Anti-inflammatory activity
The intraplantar injection of carrageenan caused a time 
dependent paw edema in the rat, although saline injection 

caused no swelling (data not shown). Intraperitoneal 
administration of 12.5 mg/kg Romix® extract inhibited 
paw swelling at 2, 3, 4, and 5 h (p < 0.05) while 25 mg/kg 
Romix® extract inhibited paw swelling at 1, 2, 3, 4, 5 and 6 h 
(p < 0.05). Similarly, a significant inhibition after 2, 3, 4 and 
5 h (p < 0.05) was obtained by indomethacin administra-
tion (Figure 2). Percent increment in paw swelling was cal-
culated by using the values before carrageenan injection.

Figure 1.  HPLC chromatograms of standart quercetin (A) and Romix® extract (B).
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Acute toxicity
No lethality was observed among rats treated with i.p. 
doses of the ethanol extract of Romix®.

Discussion

Several medicinal plants have been extensively used 
in the traditional system of medicine. In this study, the 
effect of ethanol extract of Romix® was studied in an 
animal model for the evaluation of anti-inflammatory 
activity. The antioxidant capacity of infusions prepared 
from Romix® was also evaluated by using radical scav-
enging capacity and the results clearly demonstrated 
that Romix® infusion had an antioxidant activity. Total 
flavonoid with the quercetin content and total phenol 
contents were also determined. The results showed that 
ethanol extract had higher antioxidant activity than 
water extract which may be correlated with the high 
total flavonoid and polyphenol contents. It is already 
well known that polyphenols are the major plant com-
pounds with antioxidant activity. Flavonoids are among 
the important polyphenolic components detected in 

plant extracts (Rice-Evans et  al., 1996; Moure et  al., 
2001; Bouaziz et al., 2005).

Carrageenan-induced paw edema test is a suitable 
test for the evaluation of anti-inflammatory activity. This 
method has frequently been used to assess the antie-
dematous effects of natural products (Segura et al., 1998). 
Several mechanisms of action were proposed to explain 
the in vivo activity, including inhibition of phospholipase 
A2, cyclooxygenases (COX), lipoxygenases, and modula-
tion of proinflammatory gene expression such as COX-2 
and inducible nitric oxide synthase (Kim et  al., 2004). 
Investigations demonstrated that carrageenan edema 
was effectively decreased by COX inhibitors (Dimartino 
et al., 1987). We have observed that Romix® extract sig-
nificantly inhibited carrageenan-induced paw edema at 
12.5 and 25 mg/kg, i.p. doses. It may be assumed that the 
anti-edema effects of the extract might be due to possible 
inhibition of the COX pathway. Some flavanoids, such as 
quercetin, blocked both the COX and lipoxygenase path-
ways at relatively high concentrations, while at lower con-
centrations the lipoxygenase pathway was the primary 
target of inhibitory anti-inflammatory activity (Landolfi 

Figure 2.  Percent increase in carrageenan-induced paw edema in control rats treated with control (saline), in rats treated with 6.75, 12.5, 
and 25 mg/kg i.p. Romix® extract, and 10 mg/kg i.p. indomethacin. Percent increment in paw swelling was calculated by using the values 
before carrageenan injection (n = 7 for each group). Intraperitoneal administration of 12.5 mg/kg Romix® extract inhibited paw swelling 
at 2, 3, 4, and 5 h (p < 0.05) while 25 mg/kg Romix® extract inhibited paw swelling at 1, 2, 3, 4, 5 and 6 h (p < 0.05). Similarly, a significant 
inhibition after 2, 3, 4 and 5 h (p < 0.05) was obtained by indomethacin administration.

Table 2.  Total antioxidant activity of Romix® extracts.

Extract Concentration (mg/mL) DPPH inhibition (%) α-tocopherol equivalent antioxidant activity values (µg/mL)
Ethanol 1 33.48 4.49775

0.5 18.08 3.30209
0.25 9.63 2.64604

Water 1 30.70 4.28191
0.5 18.77 3.35567
0.25 9.92 2.66856

DPPH 2,2-diphenyl-1-picrylhydrazyl.
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et al.,1984; Guardia et al., 2001). Anti-inflammatory effect 
of quercetin has been shown in several in vitro and in vivo 
studies (Sato et al., 1997; Pelzer et al., 1998; Shen et al., 
2002; Morikawa et al., 2003). Our results have shown that 
suppressing inflammatory reaction in vivo can result 
from the flavanoids such as quercetin.

The role of oxygen-derived free radicals, such as 
OH− radical and superoxide radical, in the inflamma-
tory process is well known (Fantone & Ward, 1982). It 
is also generally assumed that most of the antioxidants 
possess anti-inflammatory effects (Jang et al., 1997). 
A number of plant polyphenols have been shown to 
have antioxidant and anti-inflammatory properties 
(Rao et  al., 1982). There is much evidence accumu-
lated that flavonoids possess important effects on 
various biological systems, which may explain their 
widespread therapeutic uses (Di Carlo et  al., 1999). 
Flavonoids demonstrate various pharmacological 
activities. Among these actions, the anti-inflammatory 
activity of flavonoids may be mediated by the inhibi-
tion of the AA-metabolizing enzymes, COX/LOX, as 
well as by their antioxidative properties (Chi et  al., 
2001). We suppose that the anti-inflammatory effect 
of the ethanol extract of Romix® could be related to 
radical scavenging activity and that it depends on a 
synergic action of all the components of the ethanol 
extract. Recent studies report that quercetin sup-
presses inflammatory response in association with 
antioxidative capacity (Sánchez de Medina et  al., 
2002). Our data suggested that the anti-inflammatory 
effect of quercetin may be due to its antioxidative 
property.

The acute LD
50

 value of the extract of Romix® after 
i.p. administration in mice was >2000 mg/kg in 24 h. 
Because the anti-inflammatory effect of Romix® extract 
was induced at doses far below the LD

50
 value, this effect 

is of potential therapeutic use and this extract deserves 
further pharmacological investigation.

Conclusion

In conclusion, up to our knowledge this is the first report 
of the antioxidant and anti-inflammatory activities of 
Romix® extracts. It was clearly demonstrated in our study 
that ethanol extract of Romix® exhibits anti-inflammatory 
activity in rats. These findings suggest that Romix® due to 
its antioxidant and anti-inflammatory activities may be 
useful in the prevention or treatment of aging-related 
and various inflammatory diseases.
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