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ABSTRACT 

A total of 4 compounds have been isolated from a methanol extract of Bryophyllum 

daigremontianum. These compounds were identified as glut-5(6)-en-3β-ol (1), mixture of α-

amyrin (2a) & β-amyrin (2b) and stigmasterol (3), by extensive analysis of NMR data and by 

comparison with published values. The crude extract was subjected to assay for antioxidant 

potential through determination of total phenolic content, membrane stabilizing and thrombolytic 

activities, which revealed potent antioxidant and moderate membrane stabilizing activities and 

inhibition of clot of rat’s blood. 

Keywords: Bryophyllum daigremontianum, glutenol, α- & β-amyrin, stigmasterol, antioxidant, 

phenolics.  
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INTRODUCTION 

Bryophyllum daigremontianum (Raym.) (Synonym: Kalanchoe daigremontiana, local name: 

Pathorkuchi, English name: Mother of Thousands, Family: Crassulaceae) is an annual perennial, 

glabrous, succulent herb. It is a native of western Indian ocean of Africa and naturalized 

elsewhere in the world
1,2

 and is reputed for antitumor
3
, antinociceptive, anti-inflammatory, 

antidiabetic
4
, antimicrobial

5
 and cytotoxic activities

6
. Previous phytochemical studies with B. 

daigremontianum revealed the occurrences of organic acids
7
, alkaloids and tannins

8
 and 11-oxo-

epi-β-amyrin, 21-dehydrodesmo-sterol,3,4-dihydroxy-cis-cinnamic acid and p-hydroxy 

benzaldehyde 
1
. 

As a part of our systematic investigations of medicinal plants of Bangladesh
9,10

, we studied B. 

daigremontianum and we, herein, report the isolation of glut-5(6)-en-3β-ol (1), mixture of α-

amyrin (2a) & β-amyrin (2b) and stigmasterol (3), as well as antioxidant, total phenolic contents, 

membrane stabilizing and clot lysis activities of this plant for the first time. 

MATERIALS AND METHODS 

General experimental procedure 

1

H NMR spectra were recorded on a Bruker AMX-400 (400 MHz) instrument in deuterated 

chloroform and the δ values for 
1

H spectra are reported relative to the residual non-deuterated 

solvent signal. DPPH and ascorbic acid were purchased from Sigma Chemical Co. Ltd., (St. 

Louis, MO, USA). Lyophilized Streptokinase vial (15,00,000 I.U.) were procured from Beacon 

Pharmaceutical Ltd. (Bangladesh). Kieselgel 60 H, silica gel (mesh 70-230), Silica gel F254, 

Sephadex (LH-20) and all other chemicals, solvents and reagents were of analytical grade. 

Plant material 

The whole plants of B. daigremontianum were collected from Narsingdi district in November 

2009 and was identified by the experts of Bangladesh National Herbarium, where a voucher 

specimen representing this collection has been deposited with DACB Accession number- 35469. 

Extraction and isolation 

The air-dried and powdered plant material (400 gm) was macerated in methanol in a large flask 

(2 liters) for 15 days with occasional shaking and stirring. The whole mixture was then filtered 

off through Whatman filter paper number 1 and the filtrate thus obtained was concentrated at 

40°C with a rotary evaporator. A portion (5.0 gm) of the concentrated methanol extract was 

fractionated by the modified Kupchan partitioning protocol 
11

 to yield petroleum ether (750 mg), 

carbon tetrachloride (950 mg), chloroform (350 mg) and aqueous (950 mg) soluble materials. 
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An aliquot of the crude methanolic extract (10.0 gm) was chromatographed over vacuum liquid 

chromatographic (VLC), packed with silica gel 60H. The column was then eluted with petroleum 

ether, followed by mixtures of petroleum ether and ethyl acetate and finally with ethyl acetate 

and methanol mixtures of increasing polarities. Depending on the TLC behaviors, fractions 3A-

4B and 6A-6B, eluted with 10-15%, and 25% ethyl acetate in petroleum ether respectively, were 

selected for further investigation. 

Fractions 3A-4B were mixed together and further subjected to column chromatography over 

silica gel (Kieselgel, mesh 70-230) and the column was eluted with petroleum ether, followed by 

mixtures of petroleum ether and ethyl acetate of increasing polarities. A total of 40 fractions 

(each 20 mL) were collected. Fractions 31 and 37 provided crystalline mass which upon repeated 

washing with hexane followed by recrystallization yielded compound 3 (4.5 mg) and 1 (5.0 mg), 

respectively. VLC fractions 6A-6B were mixed and chromatographed over Sephadex (LH-20) 

using n-hexane- dichloromethane-methanol (2:5:1) and a total of 25 fractions were collected, 

each 25 ml. Preparative thin layer chromatography (PTLC) of column fraction 15, over silica gel 

using 5% ethyl acetate in toluene provided compounds 2a and 2b as a mixture (3.5 mg). 

Free Radical Scavenging Activity 

The free radical scavenging activities of the plant extracts on the stable radical 1,1-diphenyl-2-

picrylhydrazyl (DPPH) were estimated by the method of Brand-Williams et al 
15

. For this 2.0 mL 

of a methanol solution of the extract at different concentration were mixed with 3.0 mL of a 

DPPH methanol solution (20 μg/mL). The antioxidant potential was assayed from the bleaching 

of purple colored methanol solution of DPPH radical by the plant extract as compared to that of 

BHT with a UV-Vis spectrophotometer at 517 nm. Inhibition free radical DPPH in percent (I%) 

was calculated as follows: 

(I%) = (1 – Asample/Ablank) x 100 

where Ablank is the absorbance of the control reaction (containing all reagents except the test 

material) and Asample is the absorbance of the sample. Extract concentration providing 50% 

inhibition (IC50) was calculated from the graph plotted by inhibition percentage against extract 

concentration. 

Total phenolics content (TPC) 

Total phenolics content of the methanolic extracts of B. daigremontianum was measured by 

employing the method described by Skerget et al., 
16

 involving Folin-Ciocalteu reagent as 

oxidizing agent and gallic acid as standard 
17

. The intensity of the color change is measured with 



Rashid et. al.,  Am. J. PharmTech Res. 2013; 3(3)     ISSN: 2249-3387 

487 www.ajptr.com 

 

a UV-Vis spectrophotometer at 760 nm 
18

 and the phenol content of the sample was expressed as 

mg of GAE (gallic acid equivalent)/100 gm of the dried extract. 

Membrane stabilizing activity 

The membrane stabilizing activity was assessed by using hypotonic solution and heat induced 

hemolysis of erythrocyte, by following the established protocol 
19,20

. 

Thrombolytic activity 

The thombolytic activity of all extractives was evaluated by the method of Prasad and 

collaborators 
21,22

 using streptokinase as standard. 

RESULTS AND DISCUSSION 

Compound 1 was obtained as white needles that melted at 210-211 
o
C, which was identical to 

that published for glut-5(6)-en-3β-ol 
12,23

. The 
1
H NMR spectrum of 1 displayed an olefinic 

proton signal at δ 5.63 (1H, d, J = 6.41 Hz) and an oxymethine proton resonance at δ 3.47 (1H, 

dd, J = 3.2, 2.4 Hz) which were assigned to H-6 and H-3, respectively. The 
1
H NMR spectrum 

also showed eight methyl group resonances as singlets at δ 0.85, 0.95, 0.99, 1.00, 1.05, 1.08, 1.14 

and 1.17. On the basis of the above spectral data, compound 1 was characterized as glut-5(6)-en-

3β-ol. The identity of this compound as glut-5(6)-en-3β-ol (1) was further confirmed by 

comparison of its spectral data with reported values as well as by co-TLC with authentic sample 

12,23
. 

Glut-5(6)-en-3β-ol (1); White needles, m.p. 210-211 
o
C [lit.

12
 208-209 

o
C]; 

1
H NMR (400 MHz, 

CDCl3): δ 3.47 (dd, J = 3.2, 2.4 Hz, H-3), 5.63 (d, J = 6.41 Hz, H-6), 0.85 (3H, s), 0.95 (3H, s), 

0.99 (3H, s), 1.00 (3H, s), 1.05 (3H, s), 1.08 (3H, s), 1.14 (3H, s) and 1.16 (3H, s). 

Compound 2a and 2b were obtained as amorphous powder, with m.p. 177-180
 o

C. This was 

identical to that published for α-amyrin and β-amyrin 
24

.  

α-Amyrin (2a) & β-Amyrin (2b); Amorphous powder, m.p. 177-180
 o

C [lit.
13

 179-181
 o

C]; 
1
H 

NMR (400 MHz, CDCl3): δ 3.22 (1H, m, H-3), 5.19 (1H, t, J = 4.0 Hz, H-12), 0.80 (3H, s, H-

23), 0.79 (3H, s, H-24), 1.00 (3H, s, H-25), 1.01 (3H, s, H-26), 1.08 (3H, s, H-27), 0.96 (3H, s, 

H-28), 0.88 (3H, br. s, H-29), 0.91 (3H, br. s, H-30) for α-amyrin (2a) and δ 3.22 (1H, m, H-3), 

5.13 (1H, t, J = 4.0 Hz, H-12), 0.80 (3H, s, H-23), 0.79 (3H, s, H-24), 1.00 (3H, s, H-25), 1.01 

(3H, s, H-26), 1.07 (3H, s, H-27), 0.96 (3H, s, H-28), 0.91 (3H, s, H-29), 0.88 (3H, s, H-30) for 

β-amyrin (2b). 

Stigmasterol (3); Needle shaped crystals , m.p. 167-169°C [lit.
14

 170-171°C]; 
1
H NMR (400 

MHz, CDCl3): δ 3.52 (m, H-3), 5.35 (1H, m, H-6), 0.67 (3H, s, Me-13), 1.01 (3H, s, Me-10), 
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0.91 (3H, d, J = 6.8 Hz, Me-20), 5.27 (1H, dd, J = 15.2, 8.0 Hz, H-22), 5.18 (1H, dd, J = 15.2, 

7.2 Hz, H-23), 0.83 (3H, d, J = 6.0 Hz, Me-25), 0.85 (3H, d, J = 6.0 Hz, Me-25) and 0.82 (3H, t, 

J = 6.5 Hz, Me-28). 

The 
1
H NMR spectrum this sample exhibited two triplets at δ 5.17 ppm and δ 5.13 ppm (J = 4.0 

Hz each) characteristic of olefinic proton (H-12) of α- and β-amyrin, respectively. These spectral 

features demonstrated that it was a mixture of two closely related triterpenoids. Apart from these, 

eight singlets and two broad singlets of -CH3 protons were identified in the range δ 1.20 – 0.70 

ppm. The singlet at δ 0.96 ppm (6H) indicated the presence of CH3-28. That means that the 

analysed component was not an acid with the carboxylic group at C-17. The peaks of the methyl 

groups of α-amyrin were identified at δ 1.08 ppm (3H, s, CH3-27), δ 0.91 ppm (3H, br. s; CH3-

30) and δ 0.88 ppm (3H, br. s; CH3-29). The protons of CH3-27, CH3-29 and CH3-30 groups of 

β-amyrin had peaks at δ 1.07 ppm (3H, s, CH3-27), δ 0.88 ppm (3H, s, CH3-30) and δ 0.91 ppm 

(3H, s, CH3-29). The other signals were identical for both amyrins: δ 1.01 (6H, s, CH3-26), δ 

1.00 (6H, s, CH3-25), δ 0.96 (6H, s, CH3-28), δ 0.80 (6H, s, CH3-23), δ 0.79 (6H, s, CH3-24). On 

the basis of the above spectral data, compound 2a and 2b were characterized as a mixture of α-

amyrin and β-amyrin. The identity of these compounds as a mixture of α-amyrin (2a) and β-

amyrin (2b) was further confirmed by comparison of its spectral data with reported values 
24

. 

 

Compound 3 was obtained as needle shaped crystals, which melted at 167-169°C, which was 

identified to that reported for stigmasterol 
14

. The 
1
H NMR spectrum of 3 revealed a one proton 
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multiplet at  3.52, the position and multiplicity of which was indicative of H-3 of the steroidal 

nucleus. The typical signal for the olefinic H-6 of the steroidal skeleton was evident from a 

dublet at  5.35 (d, J = 8.2 Hz, H-6) integrating one proton. The olefinic protons (H-22 and H-

23) appeared as characteristic downfield signals at 5.27 (1H, dd, J = 15.2, 8.0 Hz) and 5.18 (1H, 

dd, J = 15.2, 7.2 Hz), respectively in the 
1
H NMR spectrum due to couplings with the 

neighboring olefinic and methine protons. The spectrum further revealed signals at  0.67 and  

1.01 (3H each) assignable to two tertiary methyl groups at C-13 and C-10, respectively. The 
1
H 

NMR spectrum also showed a doublet of three proton intensity centered at  0.91 (J = 6.8 Hz) 

was demonstrative of a methyl group at C-20. The above spectral features were in close 

agreement to those observed for stigmasterol (3) 
14,25

. 

The methanolic extract of B. daigremontianum was subjected to free radical scavenging activity 

by using tert-butyl-1-hydroxytoluene (BHT) as reference standard. In this investigation, the 

aqueous soluble partitionate of B. daigremontianum showed the highest free radical scavenging 

activity with IC50 95.00 μg/mL. The crude methanol extract of B. daigremontianum also revealed 

moderate free radical scavenging activity (IC50=145.0 μg/mL). 

The methanolic extract of B. daigremontianum was tested for total phenolic content. The total 

phenolic content of the extract was found to be 4.96 mg of GAE /gm of sample. On the other 

hand, in the hypotonic solution induced hemolysis of rat RBC, the methanolic extract of B. 

daigremontianum at 1.0 mg/mL inhibited 67.1% haemolysis as compared to 71.9 % revealed by 

acetyl salicylic acid (0.10 mg/mL) on the other hand during heat induced condition, the 

methanolic extracts of B. daigremontianum showed 79% inhibition and that for ASA was 

42.20% inhibition. 

As a part of discovery of cardio protective drugs from natural sources, the methanolic extract of 

B. daigremontianum was also assessed for thrombolytic activity. Addition of 100 μL 

streptokinase, a positive control (30,000 I.U.), to the clots in rat’s blood and subsequent 

incubation for 90 minutes at 37°C, showed 66.77% lysis of clot. On the other hand, distilled 

water was treated as negative control which exhibited negligible percentages of lysis of clot 

(3.80%). The mean difference in the clot lysis percentage between positive and negative control 

was statistically significant. In this study, the methanolic extract of B. daigremontianum 

exhibited thrombolytic activity by 6.54%. 

CONCLUSION 

It is clearly evident that the extract of B. daigremontianum exhibited some biactivities (i.e., free  
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radical scavenging activity, membrane stabilizing activity, thrombolytic activity) which are in 

accordance with the folk uses of these plants in various diseases mentioned earlier. This plant 

can be further investigated in order to isolate the bioactive molecules. 
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