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Abstract 
Background and objectives: Persian scholars such as Avicenna and Zakariya al-Razi have pointed 

out many uses for henna oil. The present study aimed to propose a method for standardization of this 

oil. Methods: The luteolin content has been evaluated quantitively by HPTLC method to standardize 

the henna oil. The oil sample was applied on silicagel plate and the bands were developed using 

CHCl3-MeOH (95:5). The plate was scanned at λ 254 nm. The minimum inhibitory concentration was 

determined through the broth macrodilution test to examine the antibacterial activity of the oil. 

Results: The retention factor of the sample zone of luteolin standard was 0.6±0.01. The concentration 

of luteolin in henna oil was 56.57±0.66 μg/mL. MIC of Henna oil against Gardnerella vaginalis and 

Neisseria gonorrhoeae was 87 μg/mL and against Streptococcus was 870 μg/mL. 

Conclusion: According to the results of this study, henna oil contains the luteolin. Further studies are 

needed to identify other henna oil compounds and their effects. Gardnerella vaginalis, N. 

gonorrhoeae, Group B streptococcus are among the pathogenic agents of cervicitis. The application of 

henna oil for treatment of uterus diseases in Persian medicine can be justified given the antimicrobial 

effects of henna oil on these three species of bacteria. 
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Introduction 
Oils are among the oldest forms of medicines 

used in Persian medicine, with Iranian medical 

scholars believing their effects to be stronger than 

those of plants. These traditional drug forms were 

prescribed alone or in combination with pills, 

powders, or herbal extracts. Oils are suitable 

formulations that are recommended for the 

treatment of the brain, nerve, uterus, and stomach 

diseases. In Persian medicine, topical treatment 

of the nervous system is believed to be more 

effective than oral medications due to changes 

occurring during digestion [1]. Vegetable oils are 

generally known as “Dohn” or “Adhan”, and 

their preparation methods are specified in books 

called “Qarabadin”, which include instructions 

for preparation of compound medications [2].  
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Henna oil is a product obtained from the henna 

plant. In Persian medicine reference books, henna 

oil has been used in combination with other 

medicines to treat various diseases. Iranian 

scholars such as Avicenna and Zakariya al-Razi 

have pointed out many uses for henna oil, 

including relieving arthralgia, strengthening the 

hair, relieving pain, and treating uterine diseases 

[3-5]. However, in Persian medicine reference 

books, henna oil is most commonly 

recommended as a treatment or supplementary 

treatment for uterine diseases and arthralgia. 

Today, the plant is also used for many medicinal 

purposes, e.g. as stringent, for hemostasis, 

hypotension, and sedation. Many studies have 

reported various effects for henna, such as 

antimicrobial, antihyperglycemic, antioxidant, 

and wound healing properties [6,7].  

Henna, Lawsonia inermis L. (Lythraceae), is 

known as a medicinal plant in Asia and the 

Mediterranean region. It is a globally used herb 

that is widely available in tropical and subtropical 

areas. The plant is a 6-7-meter long shrub in 

tropical Africa (Morocco, Egypt, Tunisia, and 

Algeria) and Asia (India, Iran, etc.). Henna is 

native to Iran in Kerman and Sistan and 

Baluchestan provinces [8]. It contains 

carbohydrates, proteins, flavonoids, tannins, 

alkaloids, terpenoids, quinones, coumarins, 

xanthones, and fatty acids [9]. 

The present study aimed to propose a method for 

standardization of henna oil in order to carry out 

more studies on its therapeutic effects. The 

antimicrobial effects of henna oil were then 

investigated on the bacterial species Gardnerella 

vaginalis, Neisseria gonorrhoeae, and group B 

Streptococcus. Since Persian medicine scholars 

have prescribed henna oil for the treatment of 

uterine diseases, especially infectious cases, the 

above three microorganisms were selected given 

their significant role in the incidence of cervicitis 

and infectious uterine diseases [7].  

 

Material and Methods 
Chemicals 

Reference standard luteolin was purchased from 
Rot (Germany), agar and Twin 80 were 
purchased from Merck (Germany), and analytical 
grade solvents were obtained from SD Fine 
Chemicals. 

 

Plant collection 

Henna was collected from a region near Kerman 

called Shahdad where henna is cultivated. A 
sample of the herb was kept at the Herbarium of 
Kerman University of Medical Sciences, Faculty 
of Pharmacy, Kerman, Iran with the herbarium 
number KF 1408. The leaves were then separated 

from the plant, ground by a mill, and passed 
through 40-mesh sieve. 
 

Henna oil preparation 

Henna oil was prepared according to the 
methodology of Persian medicine called 

“Qarabadin” [4]. Fifty g of plant powder was 
soaked in 300 mL distilled water overnight and 
then heated to 90 °C on a heater for one h. It was 
then filtered using the vacuum Buchner funnel. 
The henna extract was mixed with an equal 
amount of sesame oil (Samar, ardakan). The 

extract was heated again for complete 
evaporation of aqueous extract and remaining the 
oil only. 
 

High performance thin layer chromatography 

(HPTLC) 

Preparation of standard luteolin solution: a stock 
solution of luteolin was prepared by dissolving 
10 mg of accurately weighed luteolin in methanol 
reaching a volume of 100 mL. The working 
solution of luteolin was prepared by appropriate 
dilutions of the stock solution with methanol. 

Chromatographic conditions: stationary phase: 
precoated silica gel 60 F254 HPTLC aluminum 
plates (20 cm × 7 cm) were obtained from Merck 
Company (Germany). 
Solvent system:  the standard solutions were 
produced at concentrations of 12, 24, 36, 48, and 

60 μg/mL and they were used in triple 10 μL 
volumes (6 mm band length), with 15 mm from 
the bottom of the plate. The application rate was 
set automatically. The bands were developed 
using CHCl3-MeOH (95:5). The plate was 
scanned at λ 254 nm. Peak areas were recorded 

for tracks and a calibration curve was established 
for luteolin by plotting the peak area (y axis) 
against the amount of luteolin in μg (x axis). 
 

Sample preparation 

Although lawsone is the main ingredient of henna, 

this substance is not water-soluble. Henna oil is 
prepared using its aqueous extract; therefore, the 
probability of lawsone into the oil is very low, as 
confirmed by results of Thin Layer 
Chromatography (TLC). Thus, henna oil was 
standardized by the luteolin marker as a 

flavonoid in henna [10]. 
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The henna oil sample was mixed with an equal 

volume of methanol, stirred for an hour, and 

centrifuged at 4000 rpm for 13 min to make a 

transparent extract. Ten microliter of the oil 

extract with each standard concentration was then 

poured on the plate three times. To measure the 

device accuracy, a certain amount of luteolin (12 

and 48 μg) was added to the oil extract and its 

concentration was determined (table 1). 

 

Antimicrobial evaluation 

The growth-inhibition activity of the samples was 
evaluated against Gram-positive bacterial species 
viz. Gardnerella vaginalis ATCC 14018, 
Neisseria gonorrhoeae ATCC 31426, and Group 
B Streptococcus ATCC 13813. 
The bacterial strains were prepared from stocks 
from the Pasteur Institute of Iran (Tehran) and 
then aerobically cultured at 35 °C for 24 h in 
Brain heart infusion (BHI) (Merck, Germany). 
 

Determination of minimum inhibitory 

concentration (MIC) 

MIC was determined using the broth 
macrodilution test, also known as the tube 
dilution test. A tube containing medium and 
tween 80 without henna oil was considered as the 
negative control. The experiment was repeated 3 
times. Ciprofloxacin was considered as the 
positive control [11]. 
 

Results and Discussion 
The identity of luteolin in all samples was 
evaluated by comparison of the retention factor 
(Rf) of the sample and luteolin standard, viz. 0.6 
± 0.01 (figure 1). 

 

 

Figure 1. HPTLC chromatograms of methanol solution of 

luteolin 

The concentration of luteolin in henna oil was 

56.57±0.66 μg/mL. A strong linear correlation 

was found between the surface under the curve 

and the applied standard concentration with a 

confidence interval of r=0.9948 and a linear 

regression equation of y=14.742x+492.8. 

The recovery rates were 114.7 and 108.81, 

respectively (table 1). 
   

 

Figure 2. HPTLC chromatograms of methanol extract of 

henna oil 

 

Table 1. Results of the recovery of HPTLC method for 

quantification of luteolin in henna oil 

Recovery (%) 
Found ± SD 

(μg/mL) 

Expected 

(μg/mL) 
 

115 48 ± 2 41.71 Mixture 1 

118 63.41±2 53.71 Mixture 2 

Mixture 1: 1 mL standard solution (12 μg/mL) added to 2 

mL oil extract; Mixture 2: 1 mL standard solution (48 

μg/mL) added to 2 mL oil extract 

  
The antibacterial action of henna oil against 
Gardnerella vaginalis, Neisseria gonorrhoeae, 
and Group B Streptococcus has been shown in 
table 2. Henna oil showed similar inhibitory 
effects on G. vaginalis and N. gonorrhoeae at a 
concentration of 87 μg/mL, whereas the oil 
showed a comparatively weaker inhibitory effect 
on Streptococcus at 870 μg/mL.  
According to the results of this study, henna oil 
contains the flavonoid luteolin as a flavon, which 
is among low-polarity flavonoids extractable with 
non-polar solvents (figure 2). Henna contains 
luteolin-7-O- glycoside. Glycosides are typically 
water soluble and are extracted from plants using 
water; therefore, they are expected to exist in the 
oil; however, lawsone is not water soluble due to 
its acidic propertys (pKa=4) [12,13]. Since henna 
aqueous extract was used to prepare the oil, 
lawsone was not detected in the extract or in the 
oil. Therefore, luteolin was used as a for oil 
standardization [10]. Similarly, Zargaran et al. 
used flavonoids and Folin-Ciocalteu method to 
standardize chamomile oil. Similar to henna oil, 
chamomile oil was prepared by heating the 
aqueous extract of chamomile flower in sesame 
oil [14]. The presence of luteolin in henna oil can 
increase the probability that some polyphenolic 
compounds and flavonoids of henna leaves may 
be present in the oil. 
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Table 2. MIC and MBC of henna oil for the three experimental microorganisms  

  Gardnerella vaginalis Neisseria gonorrhoeae 
Group B 

Streptococcus 

Henna oil 
MIC 87 µg/mL 87 µg/mL 870 µg/mL

 

MBC 870 µg/mL
 

870 µg/mL
 

8700 µg/mL
 

Positive control 

(ciprofloxacin) 

MIC 0.4 µg/mL 0.05 µg/mL 0.5 µg/mL 

MBC 4 µg/mL 0.5 µg/mL 5 µg/mL 

MIC: minimum inhibitory concentration; MBC: minimum bactericidal concentration 

The analgesic effects of henna oil pointed out in 

Persian medicine references are probably related 

to the anti-inflammatory effects of flavonoids. 

Avicenna, al-Razi, and other Persian medicine 

experts recommended henna oil for the treatment 

of infectious uterine diseases through vaginal 

application [5,15]. Gardnerella vaginalis and N. 

gonorrhoeae, and Group B Streptococcus are 

among the causing pathogens of such diseases as 

cervicitis. This application of henna oil can be 

justified given its antimicrobial effects on these 

three species of bacteria [7].  

To the authors’ knowledge, no study has yet been 

carried out on the antimicrobial effects of henna 

oil; however, antimicrobial effects of henna plant 

have been studied extensively. There are 

documentations of henna antimicrobial effects 

since 1968, and studies in this area are still 

ongoing. The aqueous, methanol, ethanol, and 

even acetone extracts of various parts of henna 

plant have shown inhibitory effects against 

various human pathogens such as Gram-positive 

(Bacillus cereus, Bacillus subtilis, 

Staphylococcus aureus) and Gram-negative 

(Escherichia coli, Proteus vulgaris, 

Pseudomonas aeruginosa) bacteria [13]. Sesame 

oil had no antimicrobial effects against none of 

the microbes examined in this study. 

In the present study, henna oil provided less 

resistance to Streptococcus than towards the 

other two microbes. On the other hand, 

Mohammad et al. investigated the effect of 

chloroformic extract of henna against 

Streptococcus, and reported that henna extract 

showed antimicrobial effects at high 

concentrations [16]. 

Despite the fact that a large number of different 

phytochemicals can be isolated from henna, few 

studies have investigated the antimicrobial effects 

of the pure compounds. Gallic acid and lawsone 

are respectively responsible for antimicrobial 

effects of aqueous and chloroformic extracts of 

this plant against Staphylococcus aureus, 

Staphylococcus albus, Staphylococcus citreus, 

Sarcina lutea, Staphylococcus faecalis, 

Corynebacterium pyoogenest, Corynebacterium 

sp., Shigella dysenteriae, Shigella flexneri, 

Escherichia coli, Klebsiella aerogenes, 

Mycobacterium phlei, Salmonella paratyphi, 

Bacillus subtilis, and Pseudomonas aeruginosa 

[14]. The present study suggested luteolin is an 

appropriate factor for standardization of henna oil 

and the antimicrobial effects of the oil has 

justified its use for treating women diseases in 

Persian medicine. Further studies are needed to 

identify other henna oil compounds and their 

effects. 

 

Acknowledgment  
The present article is the results of a PhD thesis. 

The authors are grateful to Mrs. Zahra Mahdavi, 

Mr. Asadi, and Mr. Samara Fakri, Kerman 

Pharmaceutical Medicinal Herbs Research Center 

and the staff at Comprehensive Research Lab of 

Kerman Medical University, as well as Mrs. 

Akhavan and Mrs. Sahraee, Yazd Faculty of 

Pharmacy; with special thanks to Dr. 

Pournamdari, Assistant Professor of Medical 

Chemistry at Kerman Medical University. 
  

Author contributions  
Payam Khazaeli, Mitra Mehrabani, Soodabeh 

Bioos, Ahmad Mosadegh and Mohammad Hasan 

Moshafi designed different parts of study and 

Rahele Zareshahi performed all tests. Rahele 

Zareshahi and Payam Khazaeli analyzed the data 

and wrote the manuscript. All authors have read 

and approved the final manuscript. 
 

Declaration of interest 
The authors declare that there is no conflict of 

interest. The authors alone are responsible for the 

content of the paper. 
 

References 
[1] Shirooye P, Afrakhteh M, Bioos S, 

Mokaberinejad R. Uterine pain explanation 

from Iranian traditional medicine point of 

https://en.wikipedia.org/wiki/Streptococcus


Identification of luteolin in henna oil and its antimicrobial effects 

 

55 

view and comparison with pelvic pain from 

contemporary medicine. Iran J Obstet 

Gynecol Infertile. 2016; 19(2): 9-25. 

[2] Hamedi A, Zarshenas MM, Sohrabpour M, 

Zargaran A. Herbal medicinal oils in 

traditional Persian medicine. Pharm Biol. 

2013; 51(9): 1208-1218. 

[3] Aghili SMH. Makhzan- al' advieh. Shams 

MR, Rahimi R, Farjadmand F, Eds. Tehran: 

Tehran University of Medical Sciences 

publication, 2009. 

[4] Aghili SMH. Gharabadin Kabir. Qom: 

Ehyaye Teb Tabiee, 2001. 

[5] Avicenna. Canon of medicine. Beirut: Dare 

Ehya al-Toras Institute, 2005. 

[6] Yang JY, Lee HS. Antimicrobial activities of 

active component isolated from Lawsonia 

inermis leaves and structure-activity 

relationships of its analogues against food-

borne bacteria. J Food Sci Technol. 2015; 

52(4): 2446-2451. 

[7] Berek JS. Berek & Novak’s Gynecology. 15
st
 

ed. London: Lippincote Williames & 

Wilkines, 2012. 

[8] Al-Rubiay KK, Jaber NN, Al-Mhaawe BH, 

Alrubaiy LK. Antimicrobial efficacy of 

henna extracts. Oman Med J. 2008; 23(4): 

252-256. 

[9] Nesa L, Munira S, Mollika S, Islam M, Choin 

H, Chouduri AU, Nazmun N. Evaluation of 

analgesic, anti-inflammatory and CNS 

depressant activities of methanolic extract of 

Lawsonia inermis barks in mice. Avicenna J 

Phytomed. 2014; 4(4): 287-296. 

[10] Andersen QM, Markham KR. Flavonoids 

chemistry, biochemistry and applications.  

London: Taylor & Francis Group, 2006. 

[11] Andrews MJ. Determination of minimum 

inhibitory concentrations. J Antimicrob 

Chemother. 2001; 48(1): 5-16.  

[12] Dhiman A, Sharma K, Goyal J, Grag M, 

Sharma A. determination of lawsone content 

in fresh and dried leaves of Lawsonia inermis 

Linn. and its quantitative analysis by HPLC. 

J Pharm Sci Innov. 2012; 1(2): 17-20. 

[13] Zargaran  A, Faridi P, Daneshamouz S, 

Borhani-Haghighi A, Azadi A, Hashempur 

MH,  Mohagheghzadeh A. Renovation and 

standardization of a historical pharmaceutical 

formulation from Persian medicine: 

chamomile oil. Trad Integr Med. 2016; 1(3): 

108-114. 

[14] Razhes M. Al-havi. 1
nd 

ed. Afsharypour S, 

(Trans.). Tehran: Academy of Medical 

Sciences, 2005. 

[15] Semwal B, Semwal R, Combrinck DK, 

Cartwright-Jones S, Viljoen C. Lawsonia 

inermis L. (Henna): ethnobotanical, 

phytochemical and pharmacological aspects. 

J Ethnopharmacol. 2014; 1(155): 80-103. 

[16] Muhammad HS, Muhammad S. The use of 

Lawsonia inermis linn. (henna) in the 

management of burn wound infections. Afr J 

Biotechnol. 2005; 4(9): 934-937. 

 

Abbreviations 
HPTLC: High Performance thin layer 

chromatography; TLC: thin layer 

chromatography; MIC: minimum inhibitory 

concentration; MBC: minimum bactericidal 

concentration; BHI: brain heart infusion 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3273913/

