
 

 

  
Abstract—Presence of phytosterol compound in Durian seed 

(Durio zibethinus) or known as King of fruits has been discovered 
from screening work using reagent test. Further analysis work has 
been carried out using mass spectrometer in order to support the 
priliminary finding. Isolation and purification of the major 
phytosterol has been carried out using an open column 
chromatography. The separation was monitored using thin layer 
chromatography (TLC). Major isolated compounds and purified 
phytosterol were identified using mass spectrometer and nuclear 
magnetic resonance (NMR). This novel finding could promote 
utilization of durian seeds as a functional ingredient in food products 
through production of standardized extract based on phytosterol 
content.  
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I. INTRODUCTION 

URIAN (Durio zibethinus Murr.) is a seasonal fruit 
grown in South East Asia. It belongs to Bombaceae 

family, is one of the most well-known tropical fruits in 
Southeast Asia [1].  Complete morphological details have been 
given elsewhere [2,3]. Durian cultivars are derived from D. 
zibethinus, originating in the Malay Peninsula [4]. The fruit 
can grow as large as 30 cm long and 15 cm in diameter and it 
typically weighs 1 to 3 kg. Its shape ranges from oblong to 
round, the color of its husk is green to brown, and its flesh pale 
is yellow to red. The availability of durian is from the middle 
of May to the end of July.  
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Durian is normally eaten fresh. Only one-third of durian is 

edible, whereas the seeds (20–25%) and the shell are usually 
thrown away. The durian consisted of 45% skin, 32% flesh and 
23% seed [5,6]. In Malaysia, from 2008 till 2010 the average 
waste generated from the durian industry is about 90141 
metric tones annually [7]. This larger number of agro-waste 
could create disposal problems in nationwide.  Exploitation of 
nutraceuticals and health benefits especially on durian seed 
needs to be carried out seriously. The phytochemical aspect 
need to be emphasized in order to developed usefulness or 
utilizing it from waste to wealth.  

In 2003, the FDA approved that "foods containing at least 
0.4 gram per serving of plant sterols, eaten twice a day with 
meals for a daily total intake of at least 0.8 gram, as part of a 
diet low in saturated fat and cholesterol, may reduce the risk of 
heart disease." The beneficial effects of plant sterols have been 
demonstrated in numerous studies. The FDA allowed 
companies to add phytosterols to processed foods and to label 
it as healthy food for the heart. Phytosterols are natural 
components of the human diet found as minor components 
(0.1±0.5%, w/w) in edible vegetable oils [8].  Dietary intake of 
phytosterols in northern Europe has been estimated to be 
200±300 mg/day [9], with higher intakes (300±450 mg/day) in 
vegetarians and Japanese [10, 11]. Phytosterols have been 
shown to reduce plasma cholesterol by blocking the absorption 
of cholesterol from the gut [12,13,14] and thus can have a 
beneficial effect on health by reducing the risk of developing 
artherosclerosis and coronary heart disease [14].  

Preliminary phytochemical screening on methanol extracts 
of D. zibethinus seed using spray reagents has showed present 
of phytosterol. The aim of this study is to isolate, purify and 
analyse the isolated phytosterol using modern spectroscopy 
such as nuclear magnetic resonance and mass analyser.    

II. PROCEDURE  

A. Sample preparation  

    Sample Durio zibethinus was collected from Malaysian 
local market. One kg of fresh D. zibethinus seeds were ground 
to 2.0 mm particle size. 

B. Preparation Methanol Extract 

The fresh D. zibethinus seeds that have been ground to 2.0 
mm particle size were soaked in methanol (MeOH) for 4 days 
at room temperature after which the extract was decanted.  The 
material was added with fresh methanol and the same 
extraction procedure was repeated twice.  The extracts 
collected from each soaking were pooled and concentrated to 
dryness using rotary evaporator, yielded 80g of crude extract.  

C. Isolation of phytosterol 

The crude methanolic extract of D. zibethinus seeds was 
then resuspended in distilled water and solvent partitioned into 
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hexane, dichloromethane (CH2Cl2) and ethyl acetate (EtOAc).  
Hexane fraction (10.0g) was first subjected to normal phase 
column chromatography (CC) according to previous study by 
[15] with modification of solvent system. Elution started with 
hexane followed by mixtures of hexane and chloroform of 
increasing polarity to yield a total of ten fractions.  Based on 
similar TLC patterns, fractions 5 to 8 (7.0g) were combined 
and subjected to normal phase open column chromatography 
using hexane as mobile phase, followed by mixtures of hexane 
and chloroform of increasing polarity to yield 300 mg of 
compound 1 and 60 mg of compound 2.  

D. Mass analyser 

Mass Spectra were recorded on a Shimadzu GC-17A, Gas 
Chromatography mass Spectrometer (GCMS) with a single 
quadrupole mass spectrometer.  The GCMS was equipped with 
direct injection probe to run pure samples without pass 
through the capillary column.  Pure isolated compound was 
subjected to mass spectroscopy analysis and the mass spectrum 
will be elucidated to support the NMR analysis data for 
determination of chemical structure. 

 
E. Nuclear Magnetic Resonance (NMR) analyser 
All 1H and 13C NMR as well as the two dimensional 

experiments Heteronuclear Multiple Bond Correlation 
(HMBC) were recorded on a Varian Unity Inova (500 MHz) 
equipped with pulsed field gradients (PFG), using an indirect 
detection probe. Deuterated chloroform was used and chemical 
shifts (δ and δC) were given in ppm. 

III.  RESULTS AND DISCUSSION 

A. The important of phytosterol  
In year of 2003, FDA (Food and Drug Administration) 

allowed companies to add phytosterols to the processed foods 
and label them as healthy for the heart. To date the plant 
sterols have widely used for food applications in order to add 
value of their products. Food product such as margarine, 
mayonnaise, yogurt, milk, cheese, chocolate and many more 
has been incorporated with natural phytosterols.  

 
B. Characterisation of compound isolated as phytosterol  
Compound 1 was isolated from repeated normal phase 

column chromatography as white crystal. This compound was 
subjected to mass analyser (GCMS DI-probe) and NMR 
spectroscopy for confirmation of the chemical structure.  

The mass spectrum of the compound 1 in Figure 3a showed 
a molecular ion peak [M+] at m/z 414 which corresponded to 
molecular formula C29H50O.  Mass spectrum of  compound 1, 
indicated the presence of several characteristic fragments at 
m/z 399, 396, 381, 329 and 303 which commonly found in 
mass spectrum of  β-Sitosterol [16].  The two later fragments, 
m/z 329 and 303 were known as characteristic of sterol with 
∆5 unsaturation [17,18,19]. The presence of fragment at m/z 
399 is due to the loss of a methyl group from molecular ion 
and further hydrolysis reaction could lead to the formation of 
fragment at m/z 381.   

Hydrolysis reaction from fragment at m/z 414 were resulted 
the presence of fragment at m/z 396 and further losses of 
methyl group yielded the fragment at m/z 381.     

The 1H spectrum (Figure 1) showed the presence of six 
methyl groups of a stigmastane carbon skeleton, identical to β-
sitosterol which appeared at δH 0.68 (3H, s, C-18), 
0.81(3H,m, H-27),.0.83 (3H,m, H-26), 0.84(3H, m, H-29), 
0.92 (3H, d , J = 6.5, C-21) and 1.01(3H, s , C-19) ppm. 
Olefinic proton at δH 5.35 (1H, m, H-6).  The deshielding 
effect of protons at δH 3.53 ppm (1H, m) (H-3) indicated, they 
were bonded to oxygenated tertiary carbon.   Several signals 
from methylene and methane groups were found each other 
overlapping from δH1.10 to δH 2.40 in Figure 1. 

 The 13C spectrum (Figure 2) displayed 29 carbon signals 
including six methyls. Through inspection of HSQC spectrum 
of compound 1, led to the assignments of proton signal of the 
methyl groups to their carbon signals in Table 1.  Similarity of 
the above 13C and 1H spectral data to those of published data 
[20,21] identified compound 1 as β-sitosterol. 

The mass spectrum of the compound 2 in Figure 3b showed 
a molecular ion peak [M+] at m/z 412 which corresponded to 
molecular formula C29H48O. The 1HNMR spectrum showed 
the similar proton spectrum except the present of olefinic 
protons at δH 5.01 ppm (1H each, dd, J = 15.5 Hz, 8.5 Hz) and 
5.15 ppm (1H each, dd, J = 15 Hz, 8.5 Hz) represented for H-
22 and H-23 side chain.  In the carbon 13C spectrum displayed 
29 carbon signals including six methyls. The present of C-22 
and C-23 were clearly observed in the carbon spectrum.  

The 13C and 1H spectral data in Table 2 were compared to 
those of published data [20,21] and compound 2 was found 
identical to stigmasterol. 

 
TABLE I  

1HNMR AND 13C NMR DATA OF Β-SITOSTEROL (1) 

β-Sitosterol (1) 

Carbon 
No. 

δC δH 
Carbon 

No. 
δC δH 

5 140.75  8 31.90  
6 121.73 5.35 (1H, m) 2 31.66  
3 71.81 3.50(1H, m) 25 29.14  
14 56.76  16 28.26  
17 56.04  23 26.05  
9 50.12  15 24.31  
24 45.83  28 23.06  
13 42.30  11 21.08  
4 42.21  26 19.83 0.83, m, 3H 
12 39.77  19 19.40 1.01, s, 3H 
1 37.25  27 19.03 0.81, m, 3H 

10 36.50  21 18.78 
0.92, 3H. d, J 

= 6.5 Hz  

20 36.15  29 11.98 0.84, m, 3H 

22 33.94  18 11.86 0.68, 3H, s, 
7 31.90     

Measured in CDCl3(500 MHz) 
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TABLE II 
1HNMR AND 13C NMR DATA OF STIGMASTEROL (2) 

Stigmasterol (2) 

Carbon 
No. 

δC δH 
Carbon 

No. 
δC δH 

5 140.75  7 31.90  

22 138.33 
5.01(1H, dd, J = 
15.5 Hz, 8.5 Hz) 

8 31.90  

23 129.26 
5.15 (1H, dd, J = 
15 Hz, 8.5 Hz) 

25 31.90  

6 121.73 5.35 (1H, m) 2 31.66  
3 71.81 3.50(1H, m) 16 28.93  
14 56.86  28 25.42  
17 55.94  15 24.37 ` 
24 51.24  26 21.22 0.83 (3H, m) 
9 50.12  11 21.08  

13 42.30  21 21.08 
0.92, 3H. d, J = 

6.5 Hz 
4 42.30  19 19.40 1.01(3H, s) 
20 40.51  27 18.98 0.81 (3H, m)  

12 39.68  29 12.26 0.84 (3H, m) 

1 37.25  18 12.05 0.70 (1H, s) 
10 36.50     

Measured in CDCl3(500 MHz) 
 

Fig. 1 1HNMR spectrum of β-Sitosterol (1) with proton integration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 13C NMR spectrum of β-Sitosterol (1) 

 
Fig. 3a Mass spectrum of β-sitosterol (1) 

 
Fig. 3b Mass spectrum of stigmasterol (2) 
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