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Abstract: Beaumontia grandiflora Wall. (Apocynaceae) is an ornamental plant cultivated in Egypt. 
Investigation of the chemical constituents of the aerial parts of B. grandiflora Wall. in pet. ether
extract led to isolation and identification of twelve fatty acids in which linoleic acid (29.60%) and
Palmitic acid (19.12%) are the main acids. The unsaponifiable fraction was found to contain a series

14 27of hydrocarbons (n-C – n-C ) in addition to â-sitosterol, stigmasterol, cholesterol, campasterol and
á-amyrine.The flavonoidal constituents were isolated from the ethyl acetate fraction of the alcoholic
extract. Four flavonoids were identified as; quercetin i, quercetin-3-O-galactoside ii, diosmetin-7-O-
rhamnoside iii and kaempferol-3-O-neohesperidoside iv. The crude extracts (total alcoholic, ethyl
acetate, and butanol extracts) and the isolated compounds were screened for their antioxidant activity
using DPPH radical Scavenging method. Ethyl acetate extract and compound 1 showed high
antioxidant activity compared to Trolox (standard antioxidant compound) 91, 89% respectively.
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INTRODUCTION

Beaumontia grandiflora Wall is an ornamental plant native to Asian tropical regions (Wu Zheng-Yi, 1994;
Nasir and Ali, 1970), introduced to Egypt and cultivated in many gardens (Khalifa et al., 2004). By reviewing
the available literature, it was found that little researches were done on the chemical constituents and biological
activities of this species. (Sharma et al 1981), reported the presence of plamitic acid, linoleic acid, ursolic acid,
triacontane, hentriacontane, â-sitosterol- â-D-glucopyranoside. Cardiac glycosides, gentiobiosyl-â-D  –cymaroside
and gentiobiosyl-á-L-cymaroside of digitoxigenin were isolated from the seeds of unripe fruits and leaves of
B. brevituba and leaves of B. murtonii by (Tatsuo et al., 1990). Also, some phenolics and lipid constituents
were isolated from B. grandiflora in 2003 by (Tripetch et al., 2003).

As a part of our efforts to find antioxidants from natural sources, we have investigated the antioxidant
potential of the different extracts of B. grandiflora. The interest in antioxidants has been increasing, especially
from natural resources, because of their high capacity in scavenging free radicals related to various diseases
(Silva et al., 2007). These natural antioxidants not only protect food lipids from oxidation but may also provide
health benefits associated with preventing damages due to biological degeneration (Hu, and Kitts, 2005). As
far as we know this is the first report concerning the antioxidant flavonoids of this plant from Egypt.

MATERIALS AND MEHODS

(1)Plant material:

Beaumontia grandiflora Wall was collected from the garden of the Shooting club-Dokki, Cairo, Egypt
during April 2006. The plant aerial parts was identified by Dr. S. El Kawashty, prof. of taxonomy, National
Research Center, Cairo, Egypt, to whom the authors are deeply indebted. The aerial parts of the plant were
air dried and ground into fine powder. A voucher specimen was kept in the herbarium of NRC.

(2)antioxidant Activity:

Reagent and solvent 6-hydroxy-2,5,7,8- tetramethyl chroman- 2- carboxylic acid (Trolox) (Aldrich Chemical
Co.), 1,1 Diphenyl- 2- picrylhydrazyl (DPPH) (Sigma Chemical Co.) and Methanol HPLC. authentic samples
of fatty acids methyl esters and hydrocarbons,sterols and triterpenes(sigma chemicals co).
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Apparatus and Techniques:

Apparatus:

1-Shimadzu UV. pc. 2401 spectrophotometer
2-Mass spectrophotometer GC. MS Jeol 500  Mass spectroscopy 70 ev. 
3-Gas liquid chromatography Hewlett packard HP 6890 series.
GLC analysis were carried out according to the following conditions:-

i- For the Unsaponifiable Matter:

Column: HP-1(methyl siloxane) 30m length/ 0.53 x 2.65 ìm.Temp. program:- Ini. temp. 60�C, Ini. time
2 min, program rate 10�C / min, Final temp. 280�C, Final time 30 min., Injection temp: 260�C, Detector (FID),

2 2T=300�C, flow rate of carrier gas N  :30 ml/min., H  : 35ml /min., Air: 300 ml /min.

ii- For fatty acid:

Methyl esters of fatty acids were analyzed onaccording to this conditions: Column: HP-5(phenyl methyl
siloxane) 30 m length/ 0.32 x 0.25 ìm. Temp. program:- Ini.temp.70�C, Ini. time 2 min., program rate 8�C
/min., Final temp. 270�C, Final time 27 min., Injection temp: 270�C, Detector (FID), T= 300�C, flow rate of

2 2carrier gas N : 30ml/min., H : 35 ml/min, Air: 300 ml / min.

Extraction and Isolation:

The aerial parts of Beaumontia grandiflora (1 kg) were dried in shade, powdered and extracted by
percolation method with pet. ether (40-60 C). the defatted powder was extracted with methanol (80%) three�

times (3x4l).Evaporation of the methanol at 40 �C, under vacuum, and the residual aqueous extract was kept
in refrigerator overnight and filtered. The filtrate was partitioned with ethyl acetate (4x0.5l). The ethyl acetate 
 fraction passed over anhydrous sodium sulphate and the solvent was evaporated at 40 �C under vacuum to
give (3.5 g).

Isolation of Lipids:

The petroleum ether extract was passed over fuller’s earth to remove the colored pigments, filtered, dried
in vaccuo (3g). The residue was dissolved in boiling acetone (30 ml), cooled and the amorphous precipitate
formed was separated out (acetone precipitate). The acetone soluble fraction was saponified (Radwan et al.,

2006) (N/2 alc. KOH), and the saponifiable matter (1.2 g) was separated. The liberated fatty acid mixture, after
3saponification was extracted, methylated (MeOH, BF ). Samples of the isolated unsaponifiable fraction and

methyl esters of fatty acids were subjected to GLC analysis.

Isolation of Flavonoidal Constituents:

About 2.1g of the ethyl acetate extract were dissolved in 5 ml methanol was subjected to silica gel column
in chloroform, elution started with chloroform gradient with methanol. Fractions, eluted of 500 ml each were
collected. The fraction eluted with chloroform/methanol (90:10) was found to contain only one main compound-
I with minor constituent, passed over Sephadex LH-20 column eluted with methanol to afford compound-1 in
pure form.

The fraction eluted with chloroform/methanol 75:25 (1L) was evaporated and subjected to preparative paper
f fchromatography (3 MM, 15% acetic acid), two main flavonoidal bands (R  0.43, 2, R  0.55, 3) were localized,

cut and eluted with 85% methanol. The eluted bands were further purified by preparative PC. in B.A.W.
(3:1:1) as a solvent system, separately, and subjected to Sephadex LH-20 column eluted with methanol (90%)
to afford compound ii and iii in pure form.

fCompound iv was found as a main compound (R  0.73, 15% acetic acid) in the fraction eluted with
chloroform /methanol (70/30).it was further purified by passing over a small column of silica gel eluted with
chloroform /methanol (80/20) increased gradually up to 70/30. The fractions containing compound 4 were
collected and evaporated to yield a yellow powder which appeared as a deep purple spot changed into yellow
by ammonia under UV light.

Determination of the scavenging effect on DPPH radical (Chen and Ho, 1997):

The decrease of the absorbance at 516nm of the DPPH solution after the addition of the samples (plant
materials) was measured in a glass cuvette. An aliquot of 0.1 ml M methanol solution of DPPH was mixed
with methanolic solution of the sample, so that the relative concentration of plant material versus the stable
radical in the cuvette was 0.13, then the solution with tested sample was shaken vigorously. The absorbance
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was monitored at the start and at 20 min. after being kept in the dark against a blank of methanol without
DPPH. All tests were run in duplicate and averaged. The antioxidant activity of these samples were compared
with Trolox where:

  Absiv of blank (516 nm) - Abs 0f sample (516  nm)
 %RSA = 100X ----------------------------------------------------

Abs of blank (516 nm)

The results are expressed as radical scavenging activity (%RSA) as shown in table (4)

RESULTS and DISCUSSION

The study of the lipid fraction of the aerial parts of the B. grandiflora extract resulted in the identification
of the unsaponifiable matters as well as fatty acid mixture. The GLC analysis of the unsaponifiable fraction,

14 2 7Table (1) revealed the presence of a mixture of a hydrocarbon fraction ranging from n-C  to n-C . This
27fraction represented 49.52% of the total unsaponifiable fraction, in which heptacosane (n-C ) is the main

constituent (8.99). These data were differing from that reported by Sharma et al (Sharma et al., 1981)., who
30 3 1reported the presence of tricotane (n-C ) and hentricotane (n-C ). Also, the unsaponifiable fraction was found

to contain sterol and triterpene fraction containing cholesterol (8.09%), â-sitosterol (28.46%), stigmasterol
(2.65%) and campasterol  (4.79%), in addition to a triterpene á-amyrine  (10.50%).

GLC analysis of the fatty acid methyl esters, table (2), revealed the presence of twelve fatty acids. The
18(2)data confirmed the presence of five unsaturated compounds (50.26%), in which linoleic (C ) is the main one

(29.60%), and the presence of seven saturated compounds (48.52%), in which  palmitic acid is the main acid
(19.12%). This data are in agreement with that reported by Sharma et al (1981).

Investigation of the flavonoidal constituents in ethyl acetate fraction from the alcoholic extract resulted in
isolation and identification of one aglycone and three glycosides.

Quercetin:

The chromatographic behavior in different solvents of that compound proved that it is an aglycon in
nature. It appears as a purple spot changed to yellow spot when exposed to ammonia vapour. The UV

m axabsorption spectra in the methanol displayed peak-I at ë  (MeOH) at 370 which prove the flavanol nature
of the compound in addition to bathochromic shift (49nm) in peak-I with fast decomposition to 324nm confirm

3, 3’ 4’ 3the presence of the OH groups at C C , C  Mabry et al., (1970). The other shift reagents AlCl & NaOAc
3 3 5 7and H BO  verify the presence of free OH groups at C  and C . 

The negative FABMS displayed molecular ion peak at m/z=301 which corresponds to the molecular
15 1 0 7formula C H O  . The other data of H and C NMR were coincided with that reported for quercetin (Mabry-1 1 13

and Markham, 1974); Harborne and Mabry, (1982). 

Quercetin-3-O-galactoside:

This compound was obtained as amorphous yellow powder and not crystallized from methanol; it appeared
fas glycosidic in nature (R  0.42 in 15% acetic acid). The UV absorption spectra in methanol exhibited peak-I

m axat ë (MeOH) = 352nm with bathochromic shift (54nm) on addition of NaOMe indicates the 3-substituted
4’flavanol nature with free OH group at C  (Chen and Ho, 1997). Other shift reagents proved the presence of

7an ortho dihydroxy system in ring-B in addition to free OH group at C . 
The positive FABMS displayed an intense molecular ion peak at m/z=465, which corresponds to the

21 20 12molecular formula C H O +1, and other peak at m/z=303 which indicates the presence of (M -162 hexose+

moiety).
All the H and C NMR data confirmed the presence of quercetin type structure in addition to the1 13

3galactose moiety where C  is shifted up field and appears at ä=133.5 ppm The anomeric carbon of galactose
appear at 102.3 ppm (Harborne and Mabry, 1982; Markham et al., 1978; Yasukawa and Takido, 1987).

The acid hydrolysis of the compound revealed the presence of quercetin and galactose as sugar. The
3position of the attachment between the aglycone and the sugar was assigned at C  where the UV of the

m axaglycone after hydrolysis in methanol displayed peak -I at ë (MeOH)= 369nm., all the above data confirm
that compound 2 could be identified as quercetin-3-O-galactoside (Mabry and Markham, 1975; Harborne and
Mabrty, 1982).
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Diosmetin-7-O-rhamnoside:

fThe compound was isolated as a yellow powder and appeared as yellow spots at R  0.55 (15% acetic acid)
m axindicating it’s glycosidic nature.It displayed peak-I at ë (MeOH) = 343nm  with ammonia bathochromic shift

(42nm) with low intensity on addition of NaOMe which prove it’s flavone nature with no free OH group at
4’C . The positive FABMS exhibited molecular ion peak at m/z=447 which constituted with the molecular

22 22 10formula C H O +1. Another important peak at m/z=301 which means (M -146) proving the presence of a+

deoxy sugar moiety attached to the aglycone. The H and C NMR spectrum showed the most important1 13

3 signals of diosmetin like (Nair et al., 1986; Wu et al., 1983) OCH protons appear as a singlet at 3.85 ppm,
C-3-H appears as a singlet at 6.2 ppm. The anomeric proton of rhamnose was shown at 4.8 ppm in addition
to a doublet at 1.2 ppm from the methyl group protons of the sugar. The presence of the sugar was confirmed

7 7as rhamnose at C  from acid hydrolysis and upfield shift of C  (164.4 ppm).
From all the above chromatographic and spectroscopic data, compound-3 could be identified as diosmetin-

7-O-rhamnoside.

kaempferol-3-O-neohesperidoside:

The UV absorption spectra displayed band –I at 352 nm indicating the flavonol nature of the compound
with the increasing in intensity on addition of NaOMe which means the presence of a free OH at C4'. The

3absence of an orthodihydroxy system was confirmed through the absence of hypsochromic in band I AlCl /HCl
3spectrum relative to methanol and AlCl . The presence of a free OH group at C7 was proved through the

bathochromic shift (7nm)in band II of NaOAc spectrum relative to the methanol spectrum.
The positive FABMS gave a small peak at m/z=595 representing the molecular ion peak M  which+

2 7 3 0 15coincided with the molecular formula C H O +1. Another important peaks at m/z=433(M  - hexose moiety)+

and m/z=287(M  - (hexose moiety and deoxyhexose moiety).The acid hydrolysis proved the presence of both+

glucose and rhamnose as sugars in addition to keampferol as an aglycone.The Hnmr  analysis showed many1

signals as doublets in ppm as follow: 7.8(d,1H, H-2',J=7.4Hz), 7.65(d,1H, H-6',J=7.6Hz), 6.9(d,1H, H-
3',J=7.8Hz), 6.75(d,1H, H-5', d), 6.1(d,1H, H-8,J=2.8Hz), 5.98(d,1H, H-6,J=2.7Hz). The anomeric proton of
glucose was appeared as a doublet at d =5.4, J=7Hz while that of rhamnose downfield shifted to 4.85 ppm ,
J=2Hz which confirmed the neohesperidoside linkage between the two sugars. the methyl protons of the methyl
group of rhamnose displayed as a doublet at d =1.0, J=6.15Hz (Rosler et al., 1965)

The C nmr spectrum proved the presence of carbonyl carbon (C4) at 177.6ppm normal low field position13

of the flavonols, C3 appeared at 133.5upfield shifted due to the presence of the sugars. The sugars carbons
are grouped at 61-82ppm with two anomeric carbons at 101.5and 100.6ppm for glucose and rhamnose
respectively. The methylcarbon displayed at 17.5ppm (Wagner et al., 1976). From all the chromatographic and
spectroscopic data compound 4 could be identified as kaempferol-3-O-neohesperidoside.

The values of the antioxidant activity of the tested extracts and the isolated compounds were represented
in Table (4). From the %RSA values represented in the table, we noticed that the ethyl acetate extract possess
the highest antioxidant (91%) activity followed by the compound 1 (88.97%), this is due to the presence of
the main phenolic compounds in this extract which causes a synergism to each other. The total alcoholic
extract showed strong activity (83.05%) followed by compound 2 (64.05%). All the isolated flavonoidal
compounds showed high to moderate antioxidant activity (except compound 4 due to the lack of hydroxylation
on ring B) compared to Trolox (standard antioxidant compound).

In general, antioxidant activity of flavonoids depends on the structure and substitution pattern of hydroxyl
groups. The essential requirement for effective radical scavenging is 3 , 4´ orthodihydroxy configuration in ring-´

B and 4-carbonyl group in ring-C. The presence of 3-OH group or 3- and-5-OH groups giving a catechol like
structure in ring-C is also beneficial for the antioxidant activity of flavonoids. The presence of the C-2-C-3
double bond configured with a 4-keto arrangement is known to be responsible for electron delocalization from
ring B and it increases the radical scavenging activity (Ye-ilada et al., 2000).

Table 1: GLC analysis of unsaponifiable matter of Beaumontia grandiflora L.
Peak NO. RRT Relative% Constituents

141 0.098 1.77 Tetradecance C
152 0.135 3.55 Pentadecane C
163 0.21 5.85 Hexadecane C

174 0.306 3.52 Heptadecane C
185 0.38 2.01 Octadecane C

196 0.41 2.84 Nandecane C
7 0.556 2.75 Un identified
8 0.57 6.37 Un identified
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Table 1: Continue
209 0.59 2.21 Eicosane C

2210 0.65 2.21 Dodacosane C
2311 0.81 5.25 Tricosane C

2412 0.86 2.19 Tetracosane C
2713 0.92 8.99 Heptacosane C

14 0.95 4.09 Cholesterol
15 1 4.79 Campasterol
16 1.05 2.65 Stigmasterol
17 1.08 28.46 â-Sitosterol
18 1.12 10.5 á-amyrine
RRT=Relative to retention time of â-Sitosterol (36.5min.)

Table 2: GLC analysis of fatty acid methyl esters of Beaumontia grandiflora L.
Peak NO. RRT Relative% Constituents

12(0)1 0.73 0.09 C  Lauric
14(1)2 0.86 0.34 C  Tetracoseanoic
14(0)3 0.87 1.43 C  Myristic
15(0)4 0.91 0.73 C  Pentadecanoic
16(0)5 1 19.12 C  Plamitic
16(1)6 1.05 1.38 C  Palmitoliec
18(0)7 1.09 17.02 C  Stearic
18(2)8 1.10 29.60 C  Linoliec
18(3)9 1.13 18.71 C  Linolenic
19(0) 10 1.22 3.57 C Nonadecanoic
20(0) 11 1.37 6.38 C Behenic
22(1) 12 1.40 1.45 C Erucic

16(0)RRT=Relative to retention time of palmitic acid C   (20.71min.)

Table 3: CNM R data of Compounds 1, 2, 3 and 413 

Carbon No. Compound 1 Compound 2 Compound 3 Compound 4
2 146.8 156.3 162.1 156.8
3 135.6 133.5 104.9 133.5
4 175.7 177.8 180.9 177.6
5 160.7 161.2 127.4 156.5
6 98.2 98.6 99.0 98.9
7 163.9 164.1 164.4 164.3
8 93.4 93.5 94.0 93.9
9 156.2 156.3 157 162.0
10 103.0 104.0 104.0 104.2

122.01 121.0 123.3 120.5’

115.32 115.2 113.1 130.1’

145.03 144.7 146.9 115.5’

147.64 148.5 151.2 107.0’

115.65 116.2 112.1 115.5’

120.06 121.8 118.7 130.7’

3OCH - 55.8 --

-1 102.3 99.3 101.5”

-2 71.3 70.1 81.9”

-3 73.4 69.9 76.5”

-4 68.0 71.8 70.1”

-5 75.8 69.5 75.8”

-6 60.8 17.8 61.2”

1''' - - - 100.6
2''' - - - 70.3
3''' - - - 70.7
4''' - - - 72.0
5''' - - - 68.2

36''' CH - - - 17.5

Table 4: The radical scavenging effect of samples on DPPH radical
Tested compounds Absorbance 516nm / reaction period (mints) % RSA

20min.
10min.

Trolox 0.025 0.024 95.25
Compound 1 0.092 0.094 88.97
Compound 2 0.046 0.042 70.78
Compound 3 0.182 0.189 64.05
Compound 4 0.191 0.199 56.5
EtOAc. Extr. 0.074 0.077 91.36
Alc. Extr. 0.086 0.083 83.05
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Fig. 1: Compound IV: kaempferol-3-O-neohesperidoside

Acknowledgment:

The authors are deeply indebted to Prof. Dr. Faiza, M. Hammouda, Prof. Dr. M. Sief El-Nasr, Prof. Dr.
S. Ismail, Prof. Dr. M. M. El-Missiry, and N. M. Hassan, for their kind help. The authors thank the National
Research centre and the Academy of Science and technology for financial support which made this work
possible.

REFERENCES

Chen, J.H. and C.T. Ho, 1997. “Antioxidant activity of caffeic acid and its related hydroxycinnamic acid
compounds”. J. Agric. Food Chem., 45: 2374-2378.

Hu, C. and D.D. Kitts, 2005. “Taraxam officinale flower extract suppresses both reactive oxygen species
and nitric oxide and prevents lipid oxidation in vitro.”, Phytomedicine, 12(8): 588-597.

Khalifa, S..F., Abdel A.M. T.L. Magid,Youssef and B.H. Diwan, 2004. Plant ATLAS Of Botanical
Gardens In Cairo And Giza, vol.1,G.E.B.O. press Egypt.

Mabry, T.J., K.R. Markham and M.B. Thomas, 1970. “The Systematic Identification of Flavonoids.”,
Springer Verlage, Berlin.

Mabry, T.J. and K.R. Markham, 1975. “The Flavonoid”., edited by Chapman and Hall, London.
Harborne, J.B. and T.J. Mabry, 1982. “The Flavonoids: Advances in Research”., Published by Chapman

and Hall.

1068



Aust. J. Basic & Appl. Sci., 4(6): 1063-1069, 2010

Markham, K.R., B. Terai, R. Stemley, H. Geiger and T.J. Mabry, 1978. 13C NMR studies of flavonoids
III: Naturally occurring flavonoid glycosides and their actylated derivatives. Tetrahedron, 34: 1389.

Nasir, E. and S.I. Ali, 1970. eds “Flora of West Pakistan”,
Nair, A.G.R., T.R. Seetharaman, B. Viorin and J.F. Bovin, 1986. True structure of triumboidin, a flavone

glycoside from Triumfetta rhomboidea Phytochem., 25: 768-69.
Radwan, H.M., M.M. El-Missiry, W.M. AL-Said, K.A Abdel-Shafeek, Seif M.M. El-Nasr and A.S. Ismail,

2006. “The Lipid and Flavonoidal constituents of L. sativum  growing in Egypt and their biological activity”.,
Bull. NRC, Egypt., 31(5): 369-384.

Rosler, H., T.J. Mabry, M.F. Cranmer and J. Kagan, 1965. The Nuclear Magnetic Resonance Analysis of
the Disaccharide in Flavonoid Rhamnoglucosides J. org. chem., 30: 4346-49.

Sharma, M.P., S.P. Srvastava, V.K. Mahesh, M.M. Satiya and J.C. Sharma, 1981. “Chemical investigation
of Beaumontia grandiflora Wall.”, J. Indian Chem. Soc., 58(9): 927-928.

Silva, E.M., J.N.S. Souza, H. Rogez, J.F. Rees and Y. Larondelle, 2007. “Antioxidant activities and
Polyphenolic constituents of fifteen selected plant species from the Amazonian region.”, Food Chem., 101(3):
1012-1018.

Tatsuo, Y., A. Fumiko and S. Thawatchai, 1990. “Cardiac glycosides of B. brevituba and B. murtonii”,
Phytochem., 29(6): 1961-65.

Tripetch, K., T. Midori, K. Roji and Y. Kazuo, 2003. “Chemical constituents of B. grandiflora.”, Natural
medicines, 56(1): 19.

Wagner, H., M. Chari and J. Sonnenbichler, 1976. C-NMR-spektre natürlich vorkommender flavonoide 1 3

Tetrahedron lett., 17(21): 1799-1802.
Wu Zheng-Yi, P.H. Raven, 1994. eds “Flora of China”, English edition.
Wu, T.S. and H. Furukawa, 1983. Flavonol glycosides from Humata pectinata, Phytochem., 22: 1061-62.
Ye-ilada, E., K. Tsuchiya, Y. Takaishi and K. Kawazoe, 2000. “Isolation and Characterization of free

radical scavenging flavonoid glycosides from the flowers of Spartium junceum  by activity guided
fractionation.”,   J. Ethnopharmcol. 23(3): 471-78.

Yasukawa, K. and M. Takido, 1987. Phytochem., 26: 1224.

1069


