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ABSTRACT

Introduction: Putranjiva roxburghii\\Vall. has long been used in folkloric medicine for treating
arthralgia, fever, hemorrhoids, muscle pain and rheumatism. But no reports were found regarding
phytochemical constituents in P roxburghii fruit peel. Therefore, this study was designed to
analyze extract of P roxburghii fruit peel (PRFP). Methods: Gas chromatography-mass spec-
trometry (GC-MS) analysis of the ethanol extract of PRFP was carried out by using a GC-MS
equipment. Results: The GC-MS analysis has revealed the existence of different phytochemical
compounds in the ethanolic extract of PRFP. The major compounds in PRFP extract are
Cyclohexanol, 5-methyl-2-(1-methylethenyl)- (4.56%), 6-Octen-1-ol, 3,7-dimethyl- (41.07 %),
Geraniol  (2.45%), (1R,2S,5R)-2-(2-Hydroxy-2-propanyl)-5-methylcyclohexanol  (14.09%),
2,6-Octadiene, 2,6-dimethyl- (7.04 %), p-Menthane-3,8-diol, cis-1,3,trans-1,4- (3.39%), 2,6-Oc-
tadien-1-ol, 3,7-dimethyl-, acetate (6.69%) and 13-Docosenamide, (Z)- (2.83%). A total of 25
compounds identified representing 99.98% of total ethanolic extract. Conclusion: Overall
finding suggests that PRFP contain various phytocomponents and is recommended as an
important source of pharmaceutical ingredients.

Key words: Putranjiva roxburghii, Fruit peel, Ethanol extract, GC-MS, Pharmaceutical

ingredients.

INTRODUCTION

Putranjiva roxburghii Wall. belongs to the Euphorbia-
ceae family. It is widely grown in Bangladesh, India,
Indochina, Myanmar, Nepal, Sri Lanka and Thailand.!
It is locally known as “Putranjiv” in Bangladesh. This
is an ornamental plant of tropical India and known
as child life tree.” The seed of this plant is a good
source of well stable and potent trypsin inhibitor.> The
seed is also a potent source of thermostable glycosyl
hydrolase family 1 enzyme with B-D-glucosidase and
B-D-galactosidase activities.> Spreading the leaves of
this plant over the floor of maternity room has been
reported for an easy delivery.* In Thailand, P. rox-
burghii fruits and leaves have long been traditionally
used for the treatment of arthralgia, fever, muscle pain
and rheumatism and the entire plant has also been
used for the treatment of hemorrhoids and fever."” P
roxburghii leaf has analgesic, anti-inflammatory and
antipyretic activities.® Though P roxburghii has long
been used in folkloric treatment, no studies have been
conducted regarding the presence of phytocompounds
in P. roxburghii fruit peel. Thereafter, this current study
was aimed to investigate the bioactive phytocompounds
in the fruit peel extract of P. roxburghii.

MATERIALS AND METHODS

Chemicals and reagents

All of the chemicals and reagents used in this study
were of analytical grade.

Collection of plant material

The fruit of Putranjiva roxburghii plant was collected
from the University of Rajshahi (Rajshahi, Bangladesh)
campus in October 2017. Then the fruit was iden-
tified and authenticated by a taxonomist Mr. Md.
Arshed Alam (Department of Botany, University
of Rajshahi, Rajshahi, Bangladesh). A herbarium of
the P. roxburghii containing fruit was prepared and
preserved in the Herbarium of the Department of
Botany, University of Rajshahi, Rajshahi, Bangladesh
under an accession number 00312 for further
referencing.

Preparation of extract

The peel was separated from the fruits and was dried
by using a drying cabinet (LJ-120A(S), Guangdong
LIK Industry Co., Ltd., China) at 37°C temperature.
The dried peel was grinded to make fine powder.
Then extraction was performed by dissolving the
powder (5 g) in 50 ml of 95% ethanol. The con-
tent was sonicated by using sonicator (Soniprep
150, China) at 20 kHz for 10 min. Extract was
filtered using Glass Fiber Filter paper (Macherey
NAGEL, GmBH, German) with DURAN" Filter-
ing Apparatus (German) at room temperature. The
resulting solution was concentrated with VirTis
BenchTop Pro Freeze Dryer (German). Finally, the
extract was stored in a refrigerator at 4°C for further
use.
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GC-MS analysis

The phytochemical investigation of ethanolic extract was carried out
on a GC-MS equipment (GCMS-QP2020; SHIMADZU) comprising an
AOC-20s auto-sampler, an AOC-20i auto-injector and a Gas Chromato-
graph (GC-2010 Plus) interfaced to a Mass Spectrometer. Experimental
conditions of GC-MS system were as follows: SH-Rxi-5Sil-MS capillary
standard non-polar column, dimension: 30 m, ID: 0.25 mm, film thickness:
0.25 um. Flow rate of mobile phase (carrier gas: He) was set at 1.7 ml/min.
In the gas chromatography part, temperature profile (initial temperature)
was 80°C (hold time 2.0 min) rose to 150°C at 5°C/min (hold time
5.0 min) and finally the temperature was increased to 280°C at 5°C (hold
time 8.0 min). The injection volume was 5 pl. Sample dissolved in methanol

1,775,037

L

was run at a range of 45-350 m/z and the results were compared by - - -
using National Institute of Standards and Technology such as NIST08, Figure 1: GC-MS chromatogram of PRFP ethanol extract.
NIST08s and NIST14 Library Search Programmes.
Table 1: List of compounds in PRFP ethanol extract identified by using GC-MS.
Com. Peak no. Name of compounds Ret. Molecular Molecular Peak
no. time formula weight Area (%)
(min) (g/mol)
1 1 3,4-Hexanediol, 2,5-dimethyl- 3.714 CH O, 146.227 1.53
2 2 Linalool 5.890 C,H,0 154.253 0.45
3 Linalool 6.094 C,H,0 154.253 0.89
3 4 Citronellal 7.016 C,H,0 154.253 1.86
4 5 Cyclohexanol, 5-methyl-2-(1-methylethenyl)- 7.275 C,H,O 154.253 3.97
6 Cyclohexanol, 5-methyl-2-(1-methylethenyl)- 7.514 C,H,,0 154.253 0.59
5 7 6-Octen-1-ol, 3,7-dimethyl- 8.829 C,H,0 156.265 8.53
8 6-Octen-1-ol, 3,7-dimethyl- 9.192 C,H,0 156.265 32.54
6 9 2,6-Octadienal, 3,7-dimethyl-, (Z)- 9.445 C,H,.0O 152.237 0.43
7 10 Geraniol 9.756 C,H,O 154.253 2.45
8 11 4-Tsopropyl-1,3-cyclohexanedione 9.851 CH,0, 154.209 0.50
9 12 2,6-Octadienal, 3,7-dimethyl-, (E)- 10.192 C,H,O 152.237 1.19
10 13 6-Octen-1-ol, 3,7-dimethyl-, formate 10.319 C,H,,0, 184.279 1.65
11 14 (R)-(+)-Citronellic acid 11.453 C,H,0, 170.252 0.70
12 15 (1R,2S,5R)-2-(2-Hydroxy-2-propanyl)-5-methylcyclohexanol 11.723 C,H,,0, 172.265 1.17
13 16 2,6-Octadiene, 2,6-dimethyl- 11.933 C, H,, 138.254 1.46
12 17 (1R,2S,5R)-2-(2-Hydroxy-2-propanyl)-5-methylcyclohexanol 12.169 C,H,,0, 172.265 12.92
13 18 2,6-Octadiene, 2,6-dimethyl- 12.317 C,Hy 138.254 5.58
14 19 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (Z)- 12.549 C,H,,0, 196.290 1.90
15 20 Geranyl acetate 12.670 C,H, 0, 196.290 1,33
16 21 p-Menthane-3,8-diol, cis-1,3,trans-1,4- 12.759 C,H,,0, 172.268 3.39
17 22 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate 13.062 C,H,,0, 196.290 6.69
18 23 3-Hydroxy-4-methoxybenzyl alcohol 14.820 CH, 0, 154.165 0.38
19 24 B-Bisabolene 16.400 C.H,, 204357 0.49
20 25 Caryophyllene oxide 18.685 C.H, 0 220.356 0.90
21 26 Hexadecanoic acid, methyl ester 30.005 C.H,0, 270.457 0.79
22 27 11-Octadecenoic acid, methyl ester 33.929 C,H, 0, 296.495 0.33
23 28 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) ethyl ester 41.466 C,H,.0, 330.509 0.66
24 29 Bis(2-ethylhexyl) phthalate 41.790 C,H, 0, 390.564 1.88
25 30 13-Docosenamide, (Z)- 45.631 C,_H,NO 337.592 2.83
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Table 2: Bio-activity of compounds identified in PRFP ethanol extract by GC-MS.

Com. no. Name of compounds Bio-activity
1 3,4-Hexanediol, 2,5-dimethyl- Not reported
2 Linalool Anticancer, antimicrobial, anti-inflammatory, anti-hyperlipidemic,
antinoceptive, analgesic, anxiolytic, antidepressive and
neuroprotective’
3 Citronellal Antioxidant, antimicrobial, anthelmintic, anticonvulsant
antitrypanosomal, wound healing and mosquito repellent®
4 Cyclohexanol, 5-methyl-2-(1-methylethenyl)- Antimicrobial, anticancer, anti-tumor, analgesic, anti-inflammatory,
sedative, antifungal, hypocholesterolemic, insecticide, insectifuge
chemo preventive and pesticidal’®
5 6-Octen-1-ol, 3,7-dimethyl- Antinociceptive, anti-inflammatory, antifungal, repellent and
larvicidal™
6 2,6-Octadienal, 3,7-dimethyl-, (Z)- Antimicrobial
7 Geraniol Anticancer, antibacterial, anthelmintic, anti-inflammatory and
anticarcinogenic'?
8 4-Tsopropyl-1,3-cyclohexanedione Not reported
9 2,6-Octadienal, 3,7-dimethyl-, (E)- Antimicrobial®
10 6-Octen-1-ol, 3,7-dimethyl-, formate Antitumor, antibacterial, antifungal, flavoring and fragrance'*-'¢
11 (R)-(+)-Citronellic acid Anticancer!’
12 (1R,2S,5R)-2-(2-Hydroxy-2-propanyl)-5-methylcyclohexanol Anticancer, antimicrobial, anti-inflammatory and flavour enhancing®
13 2,6-Octadiene, 2,6-dimethyl- Not reported
14 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (Z)- Anticancer and antinociceptive!**
15 Geranyl acetate Anticancer and antinociceptive'>’
16 p-Menthane-3,8-diol, cis-1,3,trans-1,4- Mosquito repellent?!
17 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate Anticancer®
18 3-Hydroxy-4-methoxybenzyl alcohol Not reported
19 B-Bisabolene Anticancer®
20 Caryophyllene oxide Anticancer, antioxidant, anti-inflammatory immunomodulator,
cytoprotective and trypanocidal®
21 Hexadecanoic acid, methyl ester Antioxidant, antibacterial and antifungal®**®
22 11-Octadecenoic acid, methyl ester Not reported
23 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) ethyl ester Antioxidant, anti-inflammatory, anthelmintic*
24 Bis(2-ethylhexyl) phthalate Cytotoxic®
25 13-Docosenamide, (Z)- Antiviral*®
RESULTS AND DISCUSSION extract corresponds to 99.98% of the whole GC-MS chromatogram. The

The GC-MS Chromatogram revealed a total of 30 peaks with different
retention times (Figure 1). Though the peak number is 30, the identified
compounds are 25 due to the reiteration of 5 compounds (Table 1). The
large compound fragments compared to small compounds gave taller
appearance of peaks at different m/z ratios.

However, the identified compounds in the extract of PRFP are 3,4-
Hexanediol,2,5-dimethyl-, Linalool, Citronellal, Cyclohexanol,5-methyl-
2-(1-methylethenyl)-, 6-Octen-1-0l,3,7-dimethyl-, 2,6-Octadienal,3,7-
dimethyl-,(Z)-, Geraniol, 4-Isopropyl-1,3-cyclohexanedione, 2,6-Octadienal,
3,7-dimethyl-,(E)-, 6-Octen-1-0l,3,7-dimethyl-, formate, (R)-(+)-Citronellic
acid, (1R,2S,5R)-2-(2-Hydroxy-2-propanyl)-5-methylcyclohexanol,
2,6-Octadiene,2,6-dimethyl-, 2,6-Octadien-1-0l,3,7-dimethyl-,acetate,(Z)-,
Geranyl acetate, p-Menthane-3,8-diol,cis-1,3,trans-1,4-, 2,6-Octa-
dien-1-0l,3,7-dimethyl-,acetate, 3-Hydroxy-4-methoxybenzyl alcohol,
B-Bisabolene, Caryophyllene oxide, Hexadecanoic acid, methyl ester,
11-Octadecenoic acid, methyl ester, Hexadecanoic acid, 2-hydroxy-1-
(hydroxymethyl) ethyl ester, Bis(2-ethylhexyl) phthalate and 13-Docose-
namide, (Z)- (Table 1). The composition determined for the PRFP
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identified compounds were previously reported with numerous important
bio-activities (Table 2).

CONCLUSION

The identified compounds after GC-MS analysis of P. roxburghii fruit
peel extract justifies the use of fruit peel by traditional practitioner.
However, isolation of each single compounds and subjecting it to the
biological activity will definitely give fruitful outcomes as the identified
compounds were previously reported with important bio-activity. There-
fore, this plant is recommended as a source of phytopharmaceutical value.
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SUMMARY

e The bioactive constituents of ethanol extract of Putranjiva roxburghii fruit
peel was evaluated using GC-MS. A total of 256 compounds were identified
and the most abundant compound is 6-Octen-1-ol, 3,7-dimethyl- (41.07%).
However, fruit peel extract from this plant may become as a good source of
new drugs for therapeutic studies.
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