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Abstract:  Restrictions on the use of synthetic antioxidants are being imposed because of their toxic 
properties. The present study is the continuation of a program aimed at investigation on antioxidant activity 
of extracts from medicinal and aromatic plants and to identify alternative natural and safe sources of food 
antioxidant especially from plant origin. Henna is worldwide known as cosmetic agent with anti-
carcinogenic, anti- inflammatory, analagesic and antipyretic properties. The aim of present study is an 
attempt to evaluate the utilization of henna leaves extract as sources of natural antioxidants. Different 
solvents including methanol, ethanol, acetone, chloroform, hexane and water were used to prepare extracts 
of henna leaves. Attempts were also made to extract phenolic antioxidants of henna leaves using different 
solvents and by two different solvent extraction methods (solvent and ultrasound-assisted methods) with 
methanol and water. The effect of addition of henna leaves extracts on the stability of soybean oil was
studied and the content total phenolic compounds in the extract was determined by spectrophotometric 
method according to the Folin -Ciocalteu and calculated as tannic acid equivalents. The plant material of the 
experiment (lawsonia inermis) was grown in Ke rman, Iran and collected in June 2004. Henna leaves extract 
as a natural antioxidant was evaluated during 16 days storage of refined soybean oil at 63°C. Peroxide 
Values (PV) and 2-thiobarbituric acid values were used as criteria to assess the antioxidant activity of 
henna leaves extract and were determined by official AOCS respectively. Two solvent (water and methanol) 
were used to prepare extract of Henna leaves. Water extract in comparison with the methanolic one had 
been more efficient. BHA and BHT at 200ppm and methanolic extract at 800ppm and 1400ppm had equal 
TBA and PV value in soybean oil. Also the antioxidant activity of water and methanolic extracts was 
determined by using the rancimat method (90,120,150°C) on refined soybean oil and compared with the 
induction period of synthetic antioxidants (BHA, BHT, TBHQ). The phenolic antioxidants of Henna leaves 
were extracted by two different solvent extraction methods (solvent and ultrasound-assisted method) with 
water and methanol. Sonication improved the total phenolic compounds of the extracts and shorter the 
extraction times. It was shown extraction method has significant effect on phenolic compound and
antioxidant activity of Henna extract.
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INTRODUCTION

In recent years, the physiological functionality of 
foods has received much attention due to the increasing 
interest in human health and has been studied in vitro
and in vivo by many researchers. The antioxidative 
action, one of the important physiological functions of 
foods, is supposed to protect living organisms from 
oxidative damages, resulting in the prevention of
various diseases such as cancer, cardiovascular diseases 
and diabetes. Food plants including fruits, vegetables 
and spices are the primary sources of naturally
occurring antioxidants for humans [1]. In addition, 

natural antioxidant may be useful in retarding oxidative 
deterioration of food materials especially those with 
high lipid content. 

Henna (Lawsonia inermis Linn) is a plant which 
grow wild in abandoned areas [4]. This plant is a 
worldwide known cosmetic agent used to stain hair, 
skin and nails [2]. However, it is not only relevant to 
cosmetics. Alcoholic extracts of henna leaves showed 
mild antibacterial activity against Micrococcus
pyrogenes var Aureus and Eschericia coli [3].

This research was conducted in order to evaluate 
antioxidant activity of Henna leave extract in soybean 
oil as a food system. 
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MATERIAL AND METHODS

Henna leaves were collected from Kerman
province, central area of Iran. Refined, Bleached and 
Deodorized (RBD) soybean oil was taken from Ghoo 
oil factory of Tehran. Chemical solvents and reagents 
were of analytical grade and prepared from Merck. 
Synthetic antioxidants (BHA, BHT and TBHQ)
purchased from Danisco.

Sample preaparation: Henna leaves dried in a dark 
place at home temperature. Dried leaves were powdered 
using an electric device until it passed through a 40 
mesh sieve. Powdered Henna Leaves (PHL) were
stored at refrigerator (4°C) until analyses. 

Extract preparation: In brief, 10 g of dried sample 
were extracted with 200 ml methanol in three separate 
stages overly for 24h at room temperature. The extracts 
were bleached with active charcoal. Pooled filtrates 
were condensed with a rotary evaporator under reduced 
pressure below 40 _C and were then dried in vacuo 
below 40 _C and weighed to determine the yield. In 
addition, ethanol, acetone, chloroform, hexane and
water were used to prepare extracts of henna leaves. In 
another experiment, ultrasound was used to accelerate 
extraction.

Determination of total phenolic compounds: Total 
phenolic compound was determined using Folin-
Ciocalteu reagent. In brief, 0.005 g of dried extract 
dissolved in 10 ml of methanol-water mixture (4:6 v/v 
ratio). 0.2 ml of such solution was pipette onto a glass 
tube and 1 ml of Folin-Ciocalteu reagent 0.8 ml of 
sodium carbonate (7.5%) were added to it. The mixture 
was stored at room temperature for 30 min and then the 
absorbance was read at 765 nm. Total phenolic
compounds was calculated using a standard curve
prepared with dilutions of tannic acid.

Fig. 1: Effect of solvent on extraction yield of henna 
lease

Oxidation of RBD soybean oil: Extracts (at 200, 800, 
1400 and 2000 ppm concentration) were added to RBD
soybean oil and stored at 63 °C to assess their activity 
in retarding oxidation process. For this purpose,
Peroxide value was determined in accordance to AOCS 
cd 8-53 method. For comparison of antioxidative
activity in various systems, the induction period of each 
system calculated. Stabilizing Factor (F) of oxidizing 
systems were calculated using below equation:

                                      F= IPinh/IP0

Were IPinh and IP0 were induction period in
inhibited and control systems respectively. In addition,
Thiobarbituric acid (TBA) index was determined
(AOCS cd 19-90)

Heat stability  (Rancimat method): Heat stability of 
Henna Extracts and their antioxidant activity at high 
temperatures (90, 120 and 150?C) was determined by 
Rancimat (model 743). Air velocity was 20 Lit/h.
Henna Extracts were used at 200, 800, 1400 and 2000 
ppm in RBD soybean oil. 

RESULT AND DISCUSSION

Yield of extraction: Comparison of extraction yield in 
different extraction solvents  (methanol and water)
showed solvent had significant effect of extraction yield 
(Fig. 1).

Total phenolic compound: It was found that total
phenolic    compound    extracted    from   Henna   leave 

Table 1: Stabilizing Factor (F) of heated soybean oils containing
methanolic extract of henna leave

200PPM 800PPM 1400PPM 2000PPM BHA BHT

F 1 2 4.5 6 3 4

Fig. 2: Effect of water  and  methanolic extracts of
henna leave on peroxide formation in heated 
soybean oil
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Table 2: Induction period of RBD soybean oil containing methanolic extract of henna leave in rancimat method
T (°C) 200 ppm 800 ppm 1400 ppm 2000 ppm Shahed BHA BHT TBHQ
90 27.96a 28.9b 33.88c 37.12d 25.7e 28.88b 32.7c 60.2f
120 3.53g 3.64h 4.04i 4.33j 3.2k 3.65h 3.98i 6.86l
150 0.6m 0.62n 0.63o 0.65p 0.57q 0.62n 0.63o 1.01r

Fig. 3: Effect of different concentration of methanolic extracts of henna leave on peroxide formation in heated 
soybeans oil 

Fig. 4: effect of henna extract on TBA index of heated soybean oil 

Fig. 5: Effect of ultrasound on extraction of phenolic 
compounds

affected with solvent system. For example, total
phenolic compound was 2.56 and 1.45 mg tannic per 
mg of Henna dry matter as extracted with methanol and 
water respectively. 

Effect on oxidation of RBD soybe an oil oxidation:
Figure 2 Show that soybean oil containing methanolic 
extract of Henna Extract has better resistance to
oxidation. It may be a result of more total phenolic 
compounds in this extract. In Fig. 3 effect of different 
concentrations of methanolic extract of Henna in
comparison with synthetic antioxidant has been  shown. 
Fig. 4 shows the effect of methanolic xtract of Henna 
leave on TBA index of heated RBD soybean oil.

Rancimat method: Table 2 shows induction period of 
RBD soybean oil containing methanolic extract of
Henna leave.

Table 1 shows F in various systems containing 
different  concentrations  of  Methanolic extract of 
Henna leave.

Effect of ultrasound on extraction of phenolic
compounds : Figure  5  shows  that use of ultrasound in 
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extraction of Henna leave had significant effect on 
phenolic compounds of extracts. It may be a result of 
ruptures in Henna leave due to ultrasound waves.
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