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Abstract:  Two sterols,  stigmasterol (1) and β-sitosterol (2), two lignans, (+)-sesamin (3), new for the genus 

Stachys and (±)-paulownia (4), new in the Lamiaceae family, reported for the second time from a natural source, 

and one acetylated flavone glycoside isoscutellarein-7-O-(2''-O-6'''-O-acetyl-β-D-allopyranosyl-β-D-

glucopyranoside (5), were isolated from the roots of Stachys mialhesi de Noé. Surprisingly, 3g of compound 5 

are gathered from 5g of roots extract. The structures of compounds 1-5 were established on the basis of physical 

and spectroscopic analysis, and by comparison with the literature data. The free-radical-scavenging property of 

compound 5 was evaluated by the use of the ESR method in order to visualize the inhibition of the 1,1-diphenyl-

2-1picrylhydrazyl (DPPH) free radical.  
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1. Plant Source 
 

The roots of Stachys mialhesi de Noé were collected on April 2005 at Djebel El-

Ouahch Constantine (North Eastern Algerian) [1].The voucher specimen was identified by 

Professor Gérard De Bélair (University Badji-Mokhtar, Annaba) and was deposited at the 

Musée botanique de la Ville d’Angers (France) under the reference MBAng2005.10 

 

2. Previous Studies 

 
 There is no study on the metabolites of this species in the liteature. 

 

3. Present Study 
 

Dried and finely powdered roots (180 g) of Stachys mialhesi were extracted with acetone by 

the use of a Soxhlet apparatus for two weeks. After removal of the solvent at 40 °C, the residue (5g) 

was column chromatographed on a silica gel column eluting with a gradient of cyclohexane/ethyl 

acetate with increasing polarity, then with methanol. Fraction F2 (50 mg) obtained from cyclohexane 

94% was subjected to preparative silica gel TLC eluted with hexane/ethyl acetate (95:05), leading to 

compound 1 which was identified as stigmasterol (20 mg) [2] and compound 2 which was identified as 

β-sitosterol (24 mg) [2]. Fraction F3 (20 mg), obtained from cyclohexane 90% was further subjected 

to a Si-gel column eluting with hexane/ethyl acetate (40/10) to afford compound 3 (6 mg) which was 

identified as (+) sesamin [3,4], reported for the first time from Stachys genus. Fraction F4 (15 mg), 

obtained from cyclohexane 86 % was subjected to preparative silica gel TLC, and eluted with  

hexane/ethyl acetate (40:10) leading to compound 4 (5 mg) which was identified as (±)-paulownia [5], 

reported for the first time from Lamiaceae family as the second time from a natural source. 

Isoscutellarein-7-O-(2''-O-6'''-O-acetyl-β-D-allopyranosyl-β-D-glucopyranoside 5 [6,7] precipitated in 

all fractions starting from cyclohexane 76%. Surprisingly, compound 5 was found in all fractions with 

important amounts.  Compounds 1-5 (Figure 1) were identified by the use of 1H- and 13C-NMR, 

DEPT, and two dimensional NMR experiments, COSY, HMQC, and HMBC in addition to UV 

spectroscopy.  

DPPH (1,1-diphenyl-2-picrylhydrazyl) Scavenging Test. The antioxidant activity of compound 

5 was assessed on the basis of the scavenging activity of the stable 1,1-diphenyl-2-picrylhydrazyl 

(DPPH, from Sigma) free radical [8] using ESR (Electron Spin Resonance) spectroscopy [9]. Reaction 

mixtures contained 100 ml test samples and 100 ml DPPH ethanolic solution (5 x 10-4 M). Inhibition 

ratio was determined by comparison with a water-treated control group. ESR spectra were obtained 

with a Bruker ESP300E spectrometer using micro-sampling pipettes at room temperature under the 

following conditions: modulation frequency, 100 kHz; modulation amplitude, 0.197 mT; scanning 

field, 349.7 mT; receiver gain, 1.25 x 105; sweep time, 11 s; microwave power, 4 mW; microwave 

frequency, 9.78 GHz. All spectra were recorded at 3 min after homogenization by agitation. The 

inhibition percentage was calculated by using the double integral of the signal (Eq. 1):  
 

Inhibition ratio =
ref-extract

ref-bg

Eq. 1

 
 

Where ref is the reference signal (DPPH + water), extract is the test signal, bg is the background 

signal. The data were the means of five measurements. 

 

 



Constituents of Stachys mialhesi 
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Figure 1. Isolated from the roots of Stachys mialhesi de Noé 

 

Oxygen free radicals are involved in the pathophysiology of many diseases, such as 

inflammation, ischemic heart diseases, cancer, and many more. Possibly these plants possess good 

antioxidant properties due to the presence of polyphenolic compounds [10]. 

The free radical scavenging capacity of compound 5 was therefore evaluated. 

The results showed the concentration of DPPH which gave 50% inhibition (IC50). By 

comparison, the value of IC50 of vitamin E was, under the same experimental conditions, 0.025 

mg/mL. Quercetin IC50 values were used as a reference [10]. In the DPPH test, quercetin IC50 was 

0.012 mg/mL. The IC50 value 0.066 mg/mL was the result of a pure molecule 5.  

Many plants which contain flavonoids are known to possess good antioxidant activity by comparison 

with reference molecules, such as vitamin E. 

In this study, it was expected that S. mialhesi de Noé might be a source of natural antioxidants. 

The performed test confirmed that antioxidant potential of the plant, representing by an abundant  

flavonoid glycoside (5) in its root extract with a fairly high IC50 value (0.066 ± 0.002 (mg/mL) to 

scavenge DPPH free radical.  

 

Supporting Information 
 

Supporting information accompanies this paper on http://www.acgpubs.org/RNP 
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