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Abstract
Lallemantia royleana seeds have been used in Persian traditional medicine during the ages. The seeds
are known as “Balngu” in Iran and still are widely used as an ethnomedicine for treatment purposes
such as in gastrointestinal disease, kidney and urinary disorders and skin complications. In this study,
antioxidant and total phenolic content of L. royleana seeds were investigated. Seeds of L. royleana (50
g) were crushed using a laboratory mill. Ground material (50 g) was extracted by maceration using 500
ml of ethanol-water (80:20). Antioxidant activity was estimated by 2,2-diphenyl-1-picrylhydrazyl
(DPPH) and Ferric Reducing Antioxidant Power (FRAP) assays. In addition, Folin-Ciocalteu method
was used to determine the total phenolic content. IC50 value of DPPH scavenging activity was 300
µg/mL. Total phenolic content was 25.3 mg as gallic acid equivalent/g extract. It seems that the
phenolic constituents of the seeds are probably responsible for some part of antioxidant activity, while
some unsaturated fatty acids (including linoleic and oleic acid) may be responsible for the other part,
based on the review of the literature. Due to the limited studies about “Balangu” seed, more scientific
surveys may be helpful for clarifying other biological properties of this traditionally important
medicinal plant.
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Introduction
Lallemantia royleana (Benth.) from Labiatea
family is distributed in different regions of Iran
[1]. The vernacular name of this plant is Balangu
or Balangu Shirazi [2]. L. royleana, and especially
its seed, has been considered as a medicinal herb
by traditional Persian practitioners for some
centuries. They prescribed oral consumption of
the seeds for treatment of various purposes such
as gastrointestinal disease, respiratory ailments
and kidney and urinary disorders. Administration
of seeds depending on the type of disorders could
be in row forms or as syrup after maceration in
water with or without honey, rose or salix water
addition. Balangu seeds also applied as one
composition of herbal mixtures for anxiety and

depression disorders. Seeds mucilage also applied
as a liniment for skin complications [3-4]. There
are limited published articles about the
pharmacologic properties and phytochemical
constituents of Balangu seeds.
Hypocholestrolemic effect has been observed in
rabbits consumed whole seeds as 5, 10 or 20% of
diet [5]. Mixture of Balangu mucilage with
lidocaine possesses more anesthetic effect than
commercial lidocaine gel in rats (tail flick
experiment assay). Balangu gel lonely showed
analgesic effect and additionally it may affect the
release of drug as well as skin penetration [6].
Different organic extract of seeds showed
antibacterial activity [7]. Crude oil, crude protein,
and crude ash are determined as 18.27%, 25/6 %
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and 1.29% in Balangu seeds [8] and fatty acid
including linoleic, oleic, palmitic and stearic acid
in addition to beta-sitosterol are the constituents
of seed oil [9]. Rhamnose, arabinose, galactose,
glucose and xylose are identified as
monosaccharides of Balangu seed mucilage [10].
Seeds because of their mucilage content are
important for food industry and various research
have been published in this field [11-12].
In this study antioxidant activity of Balangu seeds
has been evaluated using DPPH and FRAP assays
in addition total phenol content has been
determined via Folin-Ciocalteo method.?
Methods
Plant material
Seeds of L. royleana were purchased from local
market of Tehran, Iran. As the result of
authentication, voucher specimen (PMP-713)
was prepared and a sample was deposited at the
herbarium of Department of Pharmacognosy,
Faculty of Pharmacy, Tehran University of
Medical Sciences, Tehran, Iran.
Extraction
Seeds of L. royleana (50 g) were crushed using a
laboratory mill. Ground material (50 g) was
extracted by maceration using 500 ml of ethanolwater (80:20). Solvent evaporated to dryness.
Dried extracts were stored at 2-8 oC with no
exposure to light and dissolved in suitable
solvents in order to be used in experiments.
Evaluation of antioxidant activity by DPPH and
FRAP methods
Free radical scavenging activity was determined
using DPPH spectrophotometric method which
completely described in some previous articles
[13]. Based on primary test, four concentrations
of extract (100, 200, 300, 500 µL/ mL) were
prepared via dissolving in methanol. 1 mL of each
samples was added to fresh methanolic solution of
DPPH (40 µg/ mL). After 30 minutes incubation
in the dark at room temperature, the absorbance
was recorded at 517 nm in comparison with
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proper blank. Inhibitions percentage was
calculated from below equation:
I=[(Ablank- Asample)/ Ablank]×100
where, Ablank is the absorbance of control (the
DPPH solution without sample solution). The
IC50 value (concentration of examined samples
which exhibited 50% scavenging activity) was
calculated based on sample concentration against
percentage of inhibition and reported as mean±
standard deviation.
FRAP assay for reducing power determination
was carried out using FRAP reagent containing 5
mL Tripyridyltroazin (TPTZ) +5 mL Fecl3+ 50
mL acetate buffer (pH=3).
This reagent is a labile solution and should be
prepared just before the test. Mentioned reagent
was added to the tubes and the mixture was heated
(37 C, 5 min). Fifty µL of prepared samples with
concentration of 300 µg/ mL and five
concentrations of aqueous solutions of
FeSO4.7H2O (125, 250, 500, 750 and 1000
µmol/L (for plotting the calibration curve) were
added to the mixture. The change in the
absorbance of the sample (in triplicate) was
recorded after 30 min at 593 nm against proper
blank (in which FRAP reagent was absent). The
results were expressed as ?mol FeSO4.7H2O
equivalents per mg of the sample [14]. Statistical
analyses were performed using ANOVA followed
by Tukey post-hoc test for multiple comparisons
of means (p <0.05).
Determination of Total Phenolic Content
Spectrophotometric evaluation with FolinCiocalteo method was used for determination of
the total phenol content [15]. 1 mL of sample (500
µg/ mL) was mixed with 5 mL of FolinCiocalteo's reagent (10-fold diluted with distilled
water). After 10 min, 4 mL of sodium hydrogen
carbonate solution (7.5% w/v) was added and the
mixture was shacked. The absorbance against
blank was recorded at 765 nm with an UV-VIS
spectrophotometer after 30 min incubation at
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room temperature. The total polyphenol content
results introduced as (expressed as) µg of gallic
acid equivalents per mg of dried sample, were
obtained using a calibration curve of a prepared
gallic acid standard solution (75-200 µg/ml).
Results
Antioxidant activity
Balangu seeds hydro- alcoholic extract possessed
radical scavenging activity with IC50 300 µg/mL.
FRAP assay showed no significant results. Based
on our investigation, there are no published data
for comparing with the result.
Total phenolic content
Total phenolic content was 25.3 mg as gallic acid
equivalent/g extract.

Discussion
In the present study antioxidant property of L.
royleana seeds was explored. There is no
literature about the antioxidant activity of these
seeds and this is the first one. Seeds of another
specie, Lallemantia iberica (M.Bieb.) may have
similar applications to Balangu and sometimes
used as an alternative [16].
There is also no report on antioxidant activity of L.
iberica seeds but antioxidant activity of essential
oil of its aerial part was investigated using DPPH
and FRAP methods. In flowering stage,
antioxidant activity was determined as 100 µg/mL
(DPPH assay) and 70 µmol-1fe+2 g-1 DW
(FRAP method) [14].
Phenolic compounds such as flavonoides and
phenolic acids are considered as one of the main
natural antioxidant sources [17].
It seems that phenolic constituents of Balangu
seeds in addition to unsaturated fatty acids
(including linoleic and oleic acid) may be
responsible for its antioxidant property. Due to
the wide application of Balangu seeds in Persian
traditional medicine and relatively few published
articles about this plant, more scientific surveys
may be helpful for clarifying other biological
properties.

Conflict of interests
Authors have no conflict of interests.
Acknowledgment
None.
REFERENCES
[1] Zargari A. Medicinal plants. 4th ed. Tehran: Tehran
University of medical sciences publication; 1996. p.
114.
[2] Naghibi F, Mosaddegh M, Mohammadi- Motamed S,
Ghorbani A. Labiatae Family in folk Medicine in Iran:
from Ethnobotany to Pharmacology. Iranian Journal of
Pharmaceutical Research 2005; 2: 63-79
[3] Aghili MH. Makhzan-al-advia. Edited by Rahimi R,
Shams Ardakani MR, Farjadmand F. Tehran: Tehran
University of medical sciences publication, 2009. p.
207.
[4] Nazem Jahan HMA. Exire-azam. Vol 3. Tehran:
Research Institute for Islamic & Complementary
Medicine 2008; p. 525.
[5] Ghannadi A, Movahedian A, Jannesary Z.
Hypocholesterolemic effects of Balangu (Lallemantia
royleana) seeds in the rabbits fed on a cholesterolcontaining diet. Avicenna j of phytomed (AJP) 2014; 5:
167-173.
[6] Atabaki R, Hassanpour-ezatti M. Improvement of
lidocaine local anesthetic action using Lallemantia
royleana seed mucilage as an excipient. Iranian Journal
of Pharmaceutical Research 2014; 13: 1431-36.?
[?7] Mahmood S, Hayat MQ, Sadiq A, Ishtiaq S, Malik S,
Ashraf M. Antibacterial activity of Lallemantia royleana
(Benth.) indigenous to Pakistan. African Journal of
Microbiology Research 2013; 7: 4006-9.
[8] Razavi SMA, Mohammadi Moghaddam T, Mohammad
Amini A. Physical-mechanical properties and chemical
composition of Balangu (Lallemantia royleana (Benth.
in Walla.)) seed. International Journal of Food
Engineering 2008; 4: 1-10.
[9] Khare CP. Indian medicinal plants. Berlin: Springer;
2007. p. 360
[10] Razavi SMA, Cui SW, Ding H. Structural and
physicochemical characteristics of a novelwater-soluble
gum from Lallemantia royleana seed. International
Journal of Biological Macromolecules 2016; 83: 142151.
[11] Bahramparvar M, Hadad Khodaparast M, Razavi
SMA. The effect of Lallemantia royleana (Balangu)
seed, palmate-tuber salep and carboxymethylcellulose
gums on the physicochemical and sensory properties of
typical soft ice cream. International Journal of Dairy
Technology 2009; 62: 571-76.
[12] Sohail B, Huma N., Mehmood A, Abdullah M, Abbas
Shah A. Use of tukhm-e-balangu (Lallemantia

Trad Integr Med 2016, Vol. 1, No. 4

http://jtim.tums.ac.ir

149

Antioxidant potential of Lallemantia royleana

royleana) as a stabilizer in set type yogurt. Journal of
Agroalimentary Processes and Technologies 2014; 20:
247-56.
[13] Vazirian M, Mohammadi M., Farzaei MH , Amin G ,
Amanzadeh Y. Chemical composition and antioxidant
activity of Origanum vulgare subsp. vulgare essential oil
from Iran. Research Journal of Pharmacognosy (RJP)
2015; 2: 41-46.
[14] Amanzadeh Y, Khosravi-Dehaghi. N., Gohari AR,
Monsef-Esfehani HR, Sadat Ebrahimi SE. Antioxidant
activity of essential oil of Lallemantia iberica in
flowering stage and post- flowering stage. Research

150

Journal of biological sciences 2011; 6: 114-117.
[15] Mobli M, Haririan I, Amin G, Kamalinejad M,
Hajimahmoodi M. Stability of polyphenols in Myrtle
syrup, a traditional Iranian medicine. Traditional and
integrative medicine. 2016; 1: 35-39.
[16] Amin G. Popular medicinal plants of Iran. Tehran:
Iranian Research Institute of Medicinal Plants,
Tehran:1991; p. 66
[17] Velioglu YS, Mazza G, Gao L, Oomah BD. Antioxidant
Activity and Total Phenolics in Selected Fruits,
Vegetables, and Grain Products. Journal of Agriculture
and Food Chemistry. 1998;46: 4113-4117.

Trad Integr Med 2016, Vol. 1, No. 4

http://jtim.tums.ac.ir

