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A B S T R A C T  

 
The medicinal properties shown by different plants are due to phytochemicals present in the plant. These 
phytochemicals are the most vital source for the treatment of various diseases. Different phytochemicals have 
an extensive range of activities, which help to enhance the immune system and give resistance to the body to 
protect against attack of harmful pathogens. It is well accepted fact that even areca plant seed is also a good 
source of phytochemicals and hence planned to examine the phytochemicals present in its different stages,  
that is, tender areca nut (TACN), mature areca nut (MACN) and dry areca nut (DACN). All the three stages of 
areca nut extract were examined for tannin, phenols, flavonoids, alcohols, acids, amines and nitro groups. They 
showed positive results for all the tests. Trace elements such as Cu, Fe, Zn, Cr, Ni, Pb are present in small 
amount when compared to Na and K, and are identified by Atomic Adsorption Spectroscopy. FTIR analysis  
revealed the presence of functional groups such as –OH. –NH, -CH, >C=O, >C=C<, >C-O-C and –NO groups in 
the areca nut extract. Extracts were investigated through GC-MS for identification of the chemical composition 
of extract, on comparison with results obtained from FTIR, and molecular mass nine, fourteen and five 
compounds were identified in TACN, MACN and DACN extracts, respectively. 

doi: 10.5829/ijee.2019.10.02.11 
 

 
INTRODUCTION1 

 

Areca palm (Arecacatechu L.) is widely cultivated in several 

South Asian and Southeast Asian countries including India, 

China, Bangladesh, Indonesia, Myanmar, Thailand, 

Malaysia, Vietnam, Philippines etc. Its fruit or seed is called 

areca nut or betel nut. It has characteristic astringent and 

slightly bitter in taste [1]. The major phytochemical 

constituents of areca nut are polyphenols, including 

flavonoids and tannins (up to 29.8%), polysaccharides (up to 

25.7%), proteins (up to 9.4%), fats (up to 15.1%), fibers (up 

to 15.4%), alkaloids (up to .24%) and minerals (up to 2.5%) 

[2]. the medicinal uses and properties of areca nut were 

investigated. It has anti-oxidant [3], anti-inflammatory and 

analgesic [4], anti-diabetic [5], hypolipidemic [6], anti-

malaria [7], anti-aging [8], anti-ulcer [9], anti-migraine [10], 

anti-hypertensive [11], anti-depressant [12], anti-allergic 

[13], anthelmintic [14], hepatoprotective [15], anti-tumor 

activities [16]. 
 

 

MATERIALS AND METHODS 
Collection of the sample 

Areca nut  samples  of  different  stages  (tender,  mature  and 

dry areca nuts) were collected form the areca nut palm from 

                                                                 
* Corresponding Author Email: bhatij08@gmail.com (J. Ishwara Bhat) 

nearby village. It was washed with water, dried and covered 

in a polythene bag.  
 

Preparation of the extract 

Husk of the areca nuts were removed, chopped into small 

pieces, washed with distilled water and then dried in a hot air 

oven at 400C for an hour, after drying it was powdered using 

mechanical crusher. Powder was extracted with methanol in 

a soxhlet extraction apparatus  for 4 hours. After the 

completion of the extraction process, extract of tender areca 

(TACN), mature areca (MACN) and dry areca (DACN) were 

separately filtrated with whatmann filter paper and the filtrate 

was dried at room temperature till a powder was formed and 

then which was kept in a desiccator. 

 

Characterization of the extract 

Analysis of areca nut extracts for the presence of 

phytochemicals            The methanolic extract of different 

stages of Areca nut were subjected to qualitative chemical 

screening for the identification of various classes of active 

chemical constituents present in the extracts. 
 

Atomic absorption spectroscopy         0.2g of sample was 

digested with 2ml of concentrated H2SO4 and 1ml 30% H2O2 

at 2000C on a hot plate for 30min. The mixture was cooled to 
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room temperature and was again digested at 2500C in the 

presence of 1ml 30% H2O2 till a clear brown colour solution 

was obtained. Then the solution was diluted to 100ml using 

distilled water [17]. Elemental analysis was carried out by 

using GCB 932 plus Atomic adsorption spectroscopy. 

 

X-ray diffraction (XRD) studies          X-ray diffraction  

analysis, of all the three extracts was carried out by powder 

X-ray diffractometer method; for 2θ values 50- 800 at 40kV 

and 15 mA using CuKα (λ = 1.5418 Å) radiation. 

 

FTIR spectroscopic study           Fourier Transformer Infrared 

Spectrometer (FTIR) is the most powerful tool for identifying 

the functional groups present in the compounds. Powder 

samples of three areca nuts were loaded separately in the 

FTIR Spectrometer (Perkin Elmer-Spectrum RX-IFTIR), 

with a scan range of 400-4000 cm-1 and resolution of 1 cm-1 

to get the signal for the likely present functional groups. 

 

Gas chromatography - mass spectroscopy (GC-MS  

analysis)             The GC-MS analysis of bioactive compounds 

from the different extracts of the nuts of Areca catechu was 

done using Thermo Scientific TSQ-8000 GC-MS Technique. 

Mass spectrometer comes paired with the TRACE 1300 GC 

along with auto sampler for automated sample handling. 

Temperature program (oven temperature) was 400C raised to 

2900C at a rate of 50C/min and injection volume was 1.0µl 

with the scan range of 50-700 m/z. Total GC running time was 

30.11, 30.10 and 29.09 minutes for tender, mature and dry 

areca nut extracts, respectively. The results were compared 

with NIST library search program, to get the idea of the 

chemical component present in the extracts. 

 

Thermo gravimetric (TGA/ DTA) analysis            Thermal 

stability of different stages of areca nut was studied by 

Thermogravimetric analyzer SDT Q600 V20.9 (Japan). This 

measures the weight loss of the sample in relation with the 

temperature, heat flow, derivative weight and temperature 

difference, and there by it measures TGA, DSC, DTG and 

DTA, respectively. Nitrogen flow 100ml/min, scan rate is 

200C/min along with scan temperature range 200C to 9000 C 

was maintained in the instrument. 

 
 
RESULT AND DISCUSSION 
Phytochemical analysis of extracts of areca nut 

Phytochemical analysis done as per normal procedure, 

methanolic extract of different stages of Areca nut extracts 

clearly revealed the presence of phenols, tannins, alcohols, 

flavonoids, acids, amines and nitro group by answering the 

respective tests. 

 

Atomic absorption spectroscopy 

Elemental analysis of three extracts indicated the quantity of 

trace elements present in the extract. Copper (Cu), Iron (Fe), 

Zinc (Zn), Nickel (Ni), Sodium (Na) and Potassium (K) are 

present in areca nut. Cu concentration found to be decreases 

with maturation. Amount of Fe, Zn and Cr is high in dried 

areca extract compared with other two areca nut extract. 

Concentration of Ni, Pb and Na remained constant in tender 

and dry areca nut was as amount of K decreased in the order 

of TACN> DACN>MACN. Majority of the trace element was 

found more in DACN extract, this is due to the dehydration 

of water on drying under sun light, which probably increased 

the concentration of Trace element present in dry areca nut  

[18-21]. 

 

Xrd analysis 

Powder X-ray diffraction pattern shows both sharp and broad 

peaks. The sharp peaks are due to the crystalline components 

and broad peaks are due to the powder components present in 

the mixture of the samples. XRD spectra obtained (Figure 1) 

is slightly matching with the AAS data shown in Table 1. 

Small distraction noticed in comparison with AAS data may 

be due to the presence of lighter elements Na and K. The 

expected Crystallinity should be in the increasing order of 

DACN > TACN > MACN but the XRD pattern showed the 

variation in the order of DACN > MACN > TACN. Higher 

Crystallinity index describe the higher crystal nature or 

molecular alignment in the sample. Crystallinity index is 

calculated by using the formula: 

100



cry

ampcry

I

II
CrI

 

(1) 

where, Icry and Iamp is intensity of crystalline and amorphous 

peaks respectively. Amorphous peak region 2θ = 180 [22-24]. 

All the three extracts are expected to possess various elements 

(AAS) in the extract, but which are of different size or radius. 

So they do not form any proper crystal and hence there will 

be much lattice strain and dislocation density, which probably 

lead to form various hkl values to X-ray and hence blurred or 

not well defined x-ray spectra is obtained. Therefore, 

crystallite size decreases with increase in lattice strain and 

dislocation density [25, 26]. 

 

FTIR spectroscopy 

TACN, MACN and DACN showed positive results for 

phenols, tannins, flavonoids, alcohols, carboxylic acids, 

amines and nitrates. These are confirmed by FTIR study, 

which predict the presence of functional groups such as –OH, 

-CH, -C=O, -NO, -C-O-C stretching. –NH (bending 

vibrations are observed), -C=C stretch is due to the presence 

of aromatic compounds [27, 28]. 
 

 

 
Figure 1. XRD spectrum of TACN, MACN and DACN 

extract 
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TABLE 1. Result obtained from Atomic Adsorption Spectroscopy 

 
 

TABLE 2. Data obtained from XRD analysis  

Sl. No. Samples 2θ (degrees) D (Å) δ (dislocation density) ε (lattice strain) CrI (% ) 

1 TACN 

17.33 

19.64 

21.15 

22.67 

25.92 

37.93 

42.31 

0.04025 

0.04039 

0.04048 

0.04058 

0.04083 

0.04208 

0.04267 

617.26 

612.98 

610.26 

607.26 

599.84 

564.73 

549.23 

8.6171 

8.5888 

8.5685 

8.5465 

8.4946 

8.2434 

8.1292 

13.79 

2 MACN 

12.72 

13.17 

19.34 

19.52 

20.01 

22.99 

23.86 

24.92 

42.18 

0.04095 

0.04097 

0.04129 

0.04130 

0.04133 

0.04154 

0.04161 

0.04168 

0.01362 

596.34 

595.76 

586.56 

586.27 

585.45 

579.52 

577.57 

575.63 

525.57 

8.4695 

8.4658 

8.4008 

8.3986 

8.3924 

8.3510 

8.3379 

8.3279 

7.9511 

28.03 

3 DACN 

7.40 

13.04 

16.51 

19.32 

20.72 

21.28 

23.66 

23.91 

0.03598 

0.03614 

0.03628 

0.03642 

0.03650 

0.03653 

0.03668 

0.03670 

772.46 

765.64 

759.74 

753.91 

750.61 

749.38 

743.26 

742.45 

9.6414 

9.5991 

9.5615 

9.5246 

9.5041 

9.4954 

9.4564 

9.4520 

47.48 

 
Gas chromatography - mass spectroscopy 

Chemical species present in methanolic extracts of TACN, 

MACN and DACN were studied by GC-MS analysis. Species 

of various size and mass at different retention time was eluted 

during GC-MS analysis. The mass of those eluted samples 

were systematically determined by mass spectrometry 

attached to gas chromatography instrument. The instrumental 

data were supported by available library data. Hence 

occurrences of chemical species were identified from mass-

spectrum at that respective retention time.  
 
 

 
Figure 2. IR Spectrum of TACN extracts  

 
Figure 3. IR Spectrum of MACN extracts  

 

 

 
Figure 4. IR Spectrum of DACN extracts  

Elements 
Cu Fe Zn Cr Ni Pb  Na K 

µg/ml  mg/ml 

Tender Areca nut 0.0375 0.394 0.0823 0.0523 0.2304 0.2755  2.6 14.2 

Mature Areca nut 0.024 0.1528 0.0826 0.0648 0.1686 0.2888  1 6 

Dry Areca nut 0.0116 1.1185 0.3766 0.1640 0.2130 0.2934  2 10 
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TABLE 3. Result obtained from FTIR spectrum 

Sl. No. 
TACN MACN DACN 

Functional groups 
 Wave numbers (cm-1)  

1 3353.41 3365.8 3364.8 -OH, -NH combined peak 

2 - 2926.1 & 2855.7 2925.4 & 2855.9 -CH stretch 

3 - 1710.0 1743.4 & 1710.0 -C=O stretch 

4 1609.6 & 1443 1609 & 1443.9 1610.1 & 1445.0 -C=C aromatic stretch 

5 1520.9 & 1370 1520.2 & 1366.8 1520.5 & 1365.5 -NO symmetric & asymmetric stretch 

6 1208.0 1106.0- 1063.1 1109.1- 1061.9 -C-O-C stretch 

7 822.4 822.07 822.1 -NH bending vibrations  

8 - 778 - -C-Cl stretch 

 
During the growth of areca nut from tender to mature the 

number of chemical species increases in it and as drying the 

number decreased probably due to drying in hot sun light for 

48 days. Low melting point chemical species might  

evaporated. 

When the sample subjected to GC-MS, different 

compounds have been eluted with different retention time and 

molecular formula. Literature survey propose some structure 

for molecular weight and molecular formula given, from this 

functional groups present in the structure was identified. FTIR 

spectra also showed same functional groups. By comparing 

these functional groups rough idea on nature of the compound 

present in the system was identified. This was made us to get 

clear idea about the compound present even though there are 

several compounds for a given retention time. Melting points 

was also identified from the literature survey for the same 

compounds, which was compared with different stages 

exhibited by samples with TGA and DTA graphs. 

All these helped in proposing structure of most likely  

compound present in the extract. This has helped us in 

reducing the number of chemical species in case of TACN 

from 25 to 9, MACN 42 to 14 and DACN 15 to 5 species. 

Structure of these compounds along with molecular formula, 

molecular weight and melting and boiling points are given in 

the Tables 4-6. 

 

 

 
TABLE 4. Phytochemicals identified from GC-MS analysis of TACN extract 

Sl.No RT 
Chemical compound of Tender 

Areca Nut extract (TACN) 
Chemical Structure 

Molecular 

formula 

Molecular 

Weight 

%  Peak 

area 

Melting Point 

and Boiling Point 

1 4.75 

Indolo[2,3-a]quinolizine-2-

ethanol, 3-ethenyl-

1,2,3,4,6,7,12,12b-octahydro-9-

methoxy-, (2R,3R,12bS)- 

CH3 O

N
 H

N

HO

 

C20H36N2O2 326.43 2.12 B.P-508.6 ±500C 

2 16.68 

Octasiloxane, 1,1,3,3,5,5,7,7,9, 

9,11,11,13,13,15,15-

hexadecamethyl- 

Si

CH3

CH3

O

O

H3C Si
CH3

O Si

CH3

CH3

OSiCH3

CH3

O SiH CH3

CH3

Si

CH3

CH3

O Si

O

CH3

CH3

SiH

CH3

CH3

 

C16H50O7Si8 579.25 3.01 B.P- 1050C 

3 16.96 

9,12,15-Octadecatrienoic acid, 

2,3-bis [(trimethylsilyl)oxy] 

propyl ester, (9Z,12Z,15Z)- 

SiH3C

CH3

O O CH2 7

o

CH3

H3C

Si

O

CH3

CH3  

C27H52O4Si2 496.87 2.25 B.P-500.6 ± 500C 
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4 19.22 
Phthalic acid, butyl 

hept-3-yl ester 
O

O

O

O
 

C19H28O4 320.42 2.62 - 

5 22.43 Tetratetracontane 
CH3

CH2
42

CH3 
C44H90 619.19 4.56 

M.P-87-880C 

B.P- 5480C 

6 22.55 Triacontane 
CH3

CH2
28

CH3 
C30H62 422.81 4.00 

M.P- 65.80C 

B.P- 449.70C 

7 26.89 Hexatriacontane 
CH3

CH2
34

CH3 
C36H74 506.97 8.66 

M.P- 76.50C 

B.P- 298.40C 

8 29.52 1-Cholestanone, O-allyloxime O

N
H

H

H

H

H

H  

C30H51NO 441.74 2.83 - 

9 32.77 

Hexasiloxane, 

1,1,3,3,5,5,7,7,9,9,11,11-

dodecamethyl- 

CH3 Si

O

O

Si

O

CH3

CH3

Si

O

CH3

CH3

SiH CH3

CH3

Si

CH3

CH3

O

CH3

SiH CH3

CH3  

C12H36O5Si6 430.94 2.00 B.P- 1300C 

 

 

TABLE 5. Phytochemicals identified from GC-MS analysis of MACN extract 

Sl. No. RT 

Chemical compound of 

Mature Areca Nut extract 

(MACN) 

Chemical Structure 
Molecular 

formula 

Molecular 

Weight 

%  Peak 

area 

Melting Point 

and Boiling 

Point 

1 4.66 

2,7-Diphenyl 1-1,6-

dioxopyridazinol 

[4,5:2’ ,3’]pyrrolo [4’ ,5’-

dipyridazine] 

N

N

H
N

N

N

O

O

 

C20H13N5O2 355.31 1.97 
B.P- 662.5 ± 

650C 

2 4.89 

(22S)-21-Acetoxy -6à,11á-

dihydroxy-16à,17à-

propylm 

ethylenedioxypregna-1,4-

diene-3,20-dione 

O

O

O

O

O

O

OH

H

H

H

OH

 

C27H36O8 488.57 0.48 
B.P- 650.3 ± 

550C 

3 7.25 
Cyclotetrasiloxane, 

octamethyl- 

Si

O

Si O

Si

O

SiO

CH3

CH3

CH3

CH3

CH3
CH3

CH3

CH3

 

C8H24O4Si4 296.62 3.36 
M.P- 17.50C 

B.P- 1750C 

4 8.61 
Bicyclo[4.1.0]hept-2-ene, 

4,7,7-trimethyl- 
 

C10 H16 136.23 0.91 
B.P- 166.5-

167.00C 
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5 23.87 

Octasiloxane, 

1,1,3,3,5,5,7,7,9,9, 

11,11,13,13,15,15-

hexadecamethyl- 

Si

CH3

CH3

O

O

H3C Si CH3

O Si

CH3

CH3

OSiCH3

CH3

O SiH CH3

CH3

Si

CH3

CH3

O Si

O

CH3

CH3

SiH

CH3

CH3

 

C16H50O7Si8 579.25 3.79 B.P- 1050C 

6 24.10 

Hexasiloxane,  

1,1,3,3,5,5,7, 

7,9,9,11,11 

-dodecamethyl- 

CH3 Si

O

O

Si

O

CH3

CH3

Si

O

CH3

CH3

SiH CH3

CH3

Si

CH3

CH3

O

CH3

SiH CH3

CH3  

C12H38O5Si6 430.94 2.33 B.P- 1300C 

7 24.95 

Heptasiloxane,  

1,1,3,3,5,5,7,7, 

9,9,11,11,13,13-

tetradecamethyl- 

Si

CH3

CH3

O

O

H3C Si
CH3

O Si

CH3

CH3

OSiCH3

CH3

O SiH CH3

CH3

Si

CH3

CH3

O SiH CH3

 

C14H44O6Si7 505.09 5.52 
B.P-  108-

1280C 

8 26.42 13-Docosenamide, (Z)- 

CH2 11NH2

O

 

C22H43NO 337.58 12.16 

M.P- 75-800C 

B.P- 474 ± 

140C 

9 26.78 
Bis(cis-13-

docosenamido)methane 
CH3

CH2 7
CH2 11 NH NH CH2 11

CH2 7

O O

CH3

 

C45H86N2O2 687.18 7.24 
B.P- 778.5 ± 

430C 

10 27.28 

Acetamide, N-[(7S) -

5,6,7,9 -tetrahydro-

1,2,3,10-tetramethoxy-9-

oxobenzo [a] 

heptalen-7-yl]- 
NH

O

O

O

CH3

O

CH3

O

CH3

O CH3

 

C22H25NO6 399.44 0.43 

M.P- 142-

1500C 

B.P- 726.0 ± 

600C 

11 31.78 

5H-Cyclopropa 

[3,4]benz[1,2-e]azulen-5-

one, 3,9,9a-tris(acetyloxy)-

3-[(acetyloxy)methyl]-2-

chloro-1,1a,1b,2,3,4,4a, 

7a,7b,8,9,9a-dodecahydro-

4a,7b-dihydroxy-1,1,6,8-

tetramethyl-, [1aR-

(1aα,1bβ,2α,3β,4aβ,7aα,7b

α,8α,9β,9aα)]- (9CI) 

O

O

O

O

OH

OH

H H

O

O

O

Cl

O

 

C28H37ClO11 585.04 0.66 
B.P- 641.3 ± 

550C 
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12 33.43 

Propanoic acid, 2-(3-

acetoxy-4,4,14-

trimethylandrost 

-8-en-17-yl)- 

O

O

OH

O

 

C27H42O4 430.62 1.08 - 

13 33.72 

Cyclopropa [3',4'] benz 

[1',2':4,5] azuleno[1,8a-d]-

1,3- dioxole-5b,7,7a-trio l, 

3a,5a,6,7,8,8a,8b,11-

octahydro-10-

(hydroxymethyl)- 

2,2,4,6,8,8-hexamethyl-, 

7,7a-diacetate, [3aS-

(3aà,5aà,5bà,6à, 

7á,7aà,8aà,8bá,11aS*)]- 

O

O

O

O

OH

OH
O O

 

C27 H38 O8 490.59 0.35 
B.P- 573 ± 

500C 

14 33.94 

7aH-Cyclopenta[a] 

cyclopropa [f] 

cycloundecene-2,4,7,7a, 

10,11-hexol,1,1a, 2,3,4,4a, 

5,6,7,10,11,11a-

dodecahydro -1,1,3,6,9-

pentamethyl-, 2,4,7,10,11-

pentaacetate 

O

O

O

O

OH

O

O O

O

O

O

 

C30 H44 O11 580.66 0.38 
B.P- 593.7 ± 

500C 

 

 
TABLE 6. Phytochemicals identified from GC-MS analysis of DACN extract 

Sl. No RT 

Chemical compound of 

Dry Areca Nut extract 
(DACN) 

Chemical Structure 
Molecular 

formula 

Molecular 

Weight 

%  Peak 

area 

Melting Point 

and Boiling 
Point 

1 17.35 Tetradecanoic acid 
CH2

12

CH3

OH

O

 

C14 H28 O2 228.37 11.78 
M.P- 58.50C 

B.P- 326.20C 

2 21.81 Squalene 

 

C30 H50 410.72 2.22 
M.P- < -200C 

B.P- 284-2850C 

3 25.95 Tetratriacontane 
CH3

CH2

CH3
32

 

C34 H70 478.92 3.34 
M.P- 72.60C 

B.P- 4830C 

4 26.79 

Benzoic acid, 3,5-

dicyclohexyl-4-hydroxy-, 
methyl ester 

O

OH

O

CH3

 

C20 H28 O3 316.43 15.13 
B.P- 381.1 ± 

420C 

5 30.22 

Bicyclo[5.3.0]decan-2-

one, 9-
(diphenylmethylene)- 

O  

C23 H24 O 316.44 11.64 B.P-480.8 ± 140C 
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In tender areca nut extract nine compounds were identified, 

out of that tetratetracontane (4.56%), triacontane (4.00%) and 

hexatriacontane (8.66%) present in major amounts. Fourteen 

phytochemicals were identified in mature stage of areca nut 

out of that13-docosenamide, (Z)- (12.16%), Bis (cis-13-

docosenamido) methane (7.24%) and heptasiloxane,1, 1, 3, 3, 

5, 5, 7, 7, 9, 9, 11, 11, 13, 13-tetradecamethyl- (5.52%) 

present in major amount. Five chemical compounds were 

identified from Dry areca nut extract benzoicacid, 

3,5dicyclohexyl-4-hydroxy, methylester (15.13%), bicyclo 

[5.3.0] decan-2-one, 9-(diphenylmethylene)- (11.64%) and 

Tetradecanoic acid(11.78%) present in major amount. The 

percentage of each component is obtained from peak area in 

GC-MS. since it is said that the area under each peak is 

proportional to the concentration of that component in the 

original mixture [29-31]. 

Indolo [2,3-a] quinolizine -2-ethanol, 3-ethenyl-

1,2,3,4,6,7,12,12b-octahydro-9methoxy, (2R,3R,12bS)- and 

Octasiloxane,1, 1, 3, 3, 5, 5, 7, 7, 9, 9, 11, 11, 13, 13, 15, 15 

hexadecamethyl- present in tender extract possess anti-

depressant and anti-microbial property [32,33]. 

Antimicrobial, antioxidant and anti-inflammatory properties 

are present in 13-Docosenamide, (Z)- compound [34]. 

Siloxane componds have antimicrobial and antifoaming  

activity [35]. Acetamide, N-[(7S)-5,6,7,9-tetrahydro -

1,2,3,10-tetramethoxy-9-oxobenzo[a]heptalen-7-y l]- also 

called Colchicine used in the treatment of Gout, familial 

meditarian fever used in prevention of microtube assembly 

[36,37]. Propanoic acid, 2-(3-acetoxy-4,4, 14 -

trimethylandrost-8-en-17-yl)- contain antimicrobial and anti-

tumor activity [38]. Tetradecanoic acid also called as Myristic 

acid is a long chain fatty acid they are used in the preparation 

of antiulcer medicines, soaps and perfumes [39]. Benzoic 

acid, 3,5-dicyclohexyl-4-hydroxy-, methyl ester contains 

Antifungal and Antibacterial activity [40]. Tetratriaconate has 

antibacterial and antifungal activity [41]. Squalene shows 

anticancer, antioxidant, drug carrier, hypocholestrolemic, 

detoxifying, skin hydrating and emollient and antitumor 

activities [42, 43].  

 

Thermogravimetric analysis  

Thermal analysis was performed on Tender areca nut extract, 

mature areca nut extracts and Dry areca nut extract, they differ 

in the chemical composition that was identified from GC-MS 

analysis. Thermal decomposition curve of samples can be 

described in five stages in case of TACN and six stages in 

case of MACN and DACN extracts as shown in the Figures 7 

to 9, compound present in each decomposition stage is 

tabulated in Table 6. Such systems are typical for the material 

with plant origin, they are independent of dilution and hence 

they do not show sporadic oxidation and incomplete 

combustion, but rather they indicate discrete chemical 

reactions taking place throughout TGA analysis [44]. 

Thermal decomposition of TACN extract occurs at five 

stages. TG/DTG curve obtained in first stage is due to 

evaporation of water molecule and decomposition of 

compounds with lower boiling point, namely C16H50O7Si8 

(1050C), C12H36O5Si6 (1300C). Some of the compounds with 

low melting point started to melt compounds such as C44H90 

(87-880C), C30H62 (65.80C), C36H74 (76.50C). Plant extracts 

are reported to contain hemicellulose, cellulose and lignin  

[45].Thermal depolymerisation of hemicellulose and 

cleavage of glycosidic linkage of cellulose takes place at 220- 

3000C [48]. Decomposition of chemicals identified from 

TACN extracts i.e. C36H74 (298.40C) also occur at stage-3. 

Decomposition of cellulose (occurs in between 2750C - 

4000C) [46, 48] and C30H62 (449.70C) occur at stage-4. Stage 

5 is obtained due to decomposition reaction of high molecular 

weight and aromatic compounds. The compounds may be 

present are C20H36N2O2 (508.6 ±500C), C27H52O4Si2 (500.6 ± 

500C), C44H90 (5480C). Constant weight change is due to the 

change of the metal compounds as metal oxides that are 

present in trace amount. DTA curve indicate that the process 

involved throughout is exothermic reaction [47].  

Decomposition process takes place at six stages in MACN 

and DACN. TG/ DTG curve present in stage-1 of MACN is 

due to evaporation of water molecule and decomposition of 

compounds with lower melting and boiling points. Compound 

present are C16H50O7Si8 (1050C), C12H36O5Si6 (1300C), 

C14H44O6Si7 (108-1280C), C22H43NO (75-800C). Compounds 

such    as    C8H24O4Si4    (1750C),    C10 H16      (166.5-167.00 C) ,  
 

 

 
Figure 5. GC Chromatogram of TACN extracts  

 

 

 
Figure 6. GC Chromatogram of MACN extracts  

 
 

 
Figure 7. GC Chromatogram of DACN extracts  
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Figure 8. TGA graph of TACN extract 

 

 
Figure 9. TGA graph of MACN extract 

 

 
Figure 10. TGA graph of DACN extract 

 

 

C22H25NO6 (142-1500C) are decompose at stage-2. Plant 

extracts are reported to contain hemicellulose, cellulose and 

lignin [45].Thermal depolymerisation of hemicellulose and 

cleavage of glycosidic linkage of cellulose takes place at 220-

3000C [48]. Stage-4 is due to the decomposition of chemical 

compound C22H43NO (474 ± 140C) and cellulose. Compounds 

with higher boiling temperature such as C20H13N5O2 (662.5 ± 

650C), C27H36O8 (650.3 ± 550C), C28H37ClO11 (641.3 ± 550C), 

C27 H38 O8 (573 ± 500C) and C30 H44 O11 (593.7 ± 500C) 

decompose in stage-6. Constant weight change is due to the 

change of the metal compounds as metal oxides that are 

present in trace amount. DTA curve indicate that the process 

involved throughout is exothermic reaction [47]. 

TG/DTG curve present in stage-1 of DACN extract  

indicates the decomposition of water molecule and 

decomposition of the chemical compounds with low 

molecular weight. Chemical present in this stage are C14 H28 

O2 (58.50C), C34H7 (72.60C). Plant extracts are reported to 

contain hemicellulose, cellulose and lignin [45]. Thermal 

depolymerisation of hemicellulose and cleavage of glycosidic 

linkage of cellulose takes place at 220-3000C [48]. 

Decomposition of compound C30H50 (284-2850C) also occur 

at stage-3. Decomposition of cellulose and phytochemicals 

such as C14H28O2 (326.20C), C20H28O3 (381.1 ± 420C) occur at 

stage-4. Decomposition of aromatic and compounds with 

high molecular weight occur at stage-5. The compounds 

present at this stage are C34H70 (4830C), C23H24O (480.8 ± 

140C). Constant weight change is due to the changes of the 

metal compounds as metal oxides that are present in trace 

amount. DTA curve indicate that the process involved 

throughout is exothermic reaction [47]. 

 

 

CONCLUSION 
 
In the present study areca nut extract at different stages were 

extracted and characterized by AAS, XRD, FTIR, GC-MS 

and TGA. Spectroscopic techniques showed the presence of –

OH, -NH, -COOH etc as a functional groups. Essencial trace 

elements are also observed from AAS analysis. Different  

types of phytochemicals were identified at the different stages 

of areca nut extract, all the identified chemical compounds 

were further confirmed by TGA analysis. All the bioactive 

compounds are having very good medicinal properties. 
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 چکیده

مهم ترین منبع برای  Phytochemicalsخواص دارویی که توسط گیاهان مختلف نشان داده می شود به علت فیتو شیمیایی موجود در گیاه است. این  در

ای ردرمان بیماری های مختلف است. فیتوکمیکال های مختلف دارای طیف وسیعی از فعالیت هایی هستند که به بهبود سیستم ایمنی کمک می کنند و ب

یمیایی ا نیز منبع خوبی از فیتوشمحافظت در مقابل حمله پاتوژن های مضر محافظت می کنند. این واقعیت به خوبی پذیرفته شده است که حتی بذر گیاه آریک

خشک  بخشو  ( (MACNآرسنال بالغ  ،تازه است و از این رو برنامه ریزی برای بررسی فیتوکمیکال های موجود در مراحل مختلف آن، یعنی خشکبارآریکا

نیترو مورد بررسی قرار گرفت. نتایج آنها برای تمام  تمام سه مرحله از عصاره آرساکا برای تانن، فنل، فلاونوئیدها، الکل، اسید، آمین و .( (DACNآرساکا 

حضور دارند و توسط طیف سنجی اتمی  Kو  Naدر مقدار کمی در مقایسه با  Cu ،Fe ،Zn ،Cr ،Ni ،Pbآزمایشات مثبت نشان دادند. عناصر ردیابی مانند 

و  C-O-Cگروه های  < ،> NH .-OH  ،-CH، > C = O، > C = C-نشان داد حضور گروه های کاربردی مانند  FTIRجذب می شوند. تجزیه و تحلیل 

-NO  با استفاده از  ی آریکاعصاره ها .آریکادر عصارهGC-MS  برای شناسایی ترکیب شیمیایی عصاره، در مقایسه با نتایج بدست آمده ازFTIR و توزیع ،

 شناسایی شدند. DACNو  TACN ،MACNترکیبات به ترتیب در  5و  14، 9مولکولی 

  
 

 

 


