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ABSTRACT

An endophytic isolate of Aspergillus fumigatus was obtained from the healthy stem of Cynodon dactylon. The fungus
was identified on the basis of its morphology and aspects of its molecular biology. Volatile constituents were
characterized from this fungus and analyzed by gas chromatography (GC) and gas chromatography/mass
spectrometry (GC/MS). As a result, a total of twenty-two compounds represented all of the ligarine extract were
characterized. Higher amounts of oil-based straight-chained alkyl ethyl esters and fatty acids were found to
compose major volatile chemotype accounted for 42.44% and 35.05% of this organism, respectively. The main
components was demonstrated to be 9,12-octadecadienocic acid, ethyl ester (16.96%); linoleic acid (16.48%); ethyl
oleate (15.14%); n-hexadecanoic acid (9.13%); hexadecanoic acid, ethyl ester (7.80%). Some pharmaceutical
components were discovered such as linoleic acid, linoleic acid ethyl ester, a- and y-tocopherol, which could
potentially be used in the field of medicine. Antioxidant activity of the extract was assessed by the free radical
scavenging (DPPH).
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INTRODUCTION

Plant-associated endophytes represent a largebppet source of small-molecule natural productsjesavith
chemical structures that have been optimized byala#@on for biological and ecological relevancé.[According
to Hawksworth el al., more than 1.5 million endoptfungi are now thought to live within 270000 spBs of
vascular plants, however, the number of speciesrithes! is only in the range of 70000-100000, thespects for
additional discoveries of interesting fungal metabs are bright [2,3]. Many fungal species are \knoto emit
volatile bioactive substances utilized for the ttezdre purpose of humankind, especially ones thag flistinctive
odours, and this has prompted appropriate cheraialyses of the fungal volatile constituents [4].

The genusAspergillus of the familyMoniliaceae is a diverse genus with about 180 recognized spebis been
proven to be a rich source of bioactive metabolité®e species. fumigatus is one of the most commakspergillus
species to cause disease in individuals with anunodeficiency [5]. Several studies has already hmmmucted
and it was reported that 226 compounds have begatés from the fungus during the last two decale A
number of indolic alkaloids with antimitotic propiess were discovered [7]. The compounds of inteneste been of
a class known as tryprostatins, with spirotrypridstB being of special interest as an anticancagdh. fumigatus

893



Jing Xu et al J. Chem. Pharm. Res., 2014, 6(4):893-897

grown on certain building materials can produceogexic and cytotoxic mycotoxins, such as gliotopgh

Previous chemical investigations &f fumigatus in our laboratory led to the discovery of sevemalv natural
products such as aperfumoid, aperfumin, deacetyifactavine C and 9-deacetoxyfumigaclavine C [9, T@] the
best of our knowledge, only nonvolatile constitgettave been previously identified from this fungitie
characteristic odor principle has not yet beenstigated. In the current paper, we report the firsé the results of

a study aimed to define the volatile constituemtsmf hexane extract fron€ynodon dactylon endophytic A.
fumigatus. Antioxidant activity of the extract was assesbgdthe free radical scavenging (DPPH). The findings
from this work may add to the overall value of #idborne saprophytic fundi. fumigatus.

EXPERIMENTAL SECTION

Isolation and identification of the fungus

The title strain ofA. fumigatus (strain no. CY018) was isolated from the healttgns of C. dactylon collected in
November 2001 from Yancheng Biosphere ReservegsiaRrovince. The collected plants were autheiicat
Prof. L. X. Zhang (Nanjing University), with a vouer specimen preserved in the herbarium of Nanjiniyersity.
The strain was identified by Dr. Y. C. Song. A voeclspecimen is deposited in our laboratory at -80. The
working strain was preserved on potato dextrose slgats containing 10% NaCl and stored at 4 ° C.

Fermentation and Extraction

The fungal strain was cultured on slants of poti#gtrose agar (PDA) at 25 °C for 5 days. The adiagspwere
inoculated into Erlenmeyer flasks (1000 mL) eachtaiaimg 300 mL of PDA medium. After 4 days, the dee
culture was transferred into 1 L flasks, each pagdawith the Czapack medium containing sucrose0(8(L),
NaNG; (3.0 g/L), KCI (0.5 g/L), MgS® 7H,O (0.5 g/L), FeS®(0.01 g/L), KHPQ, (1.0 g/L), and yeast extract (1.0
g/L). The culture was grown for 14 days at 28 T@e harvested culture (100 L) was extracted at rtmmperature
with EtOAc (3 x 100 L). The mycelia and PDA mediuvere extracted with ethylacetate. The extract wathér
extracted with ligarine to get the volatile metatesl and yield 1.2 g residue.

Gas chromatography (GC) analysis

Ligarine extracts obtained fro. fumigatus was analyzed using Hewlett Packard 6890 GC eqdipypth a FID
detector and HP-FFAP ms capillary column (30<r@.25 mm, film thickness 0.25m). GC oven temperature was
kept at 60 °C for 3 min initially, and then raisaidthe rate of 3 °C/min to 250 °C. Helium was therier gas, at a
flow rate of 1 ml/min. Diluted samples 1/1000 irpentane, v/v) of 1.QuL were injected manually and in the
splittess mode. Peaks area percents were usettinimg quantitative data.

Gas chromatography/mass spectrometry (GC/MS) analys

The analysis of the ligarine extract was perforrmeder the same conditions with GC, using a HevReitkard
6890 gas chromatograph equipped with a Hewlett &dck973 mass selective detector in the electrgaatnmode
(70 eV). Ildentification of the components was basadcomparisons of their relative retention times anass
spectra with those obtained from standards and®oNIST98 and Wiley275 library data.

Free radical-scavenging activity

The radical scavenging ability (RSA) of the hexangract of Pestalotiopsis JCM2A4 was estimated by using
2,2'-diphenyl-b-picrylhydrazyl (DPPH) method debed previously [11-15]. Thus, an aliquot of EO $iolu 1 mL
was added to 3 mL of ethanolic DPPH (g®l). The mixture was shaken vigorously and left tangl at room
temperature for 30 min in the dark and absorbarge mveasured at 517 nm. The free radical scaveragiigty
was calculated as follows:

%RSA= [(Aviank = Asarrple / Aplank] ¥100%

whereA, . was the absorbance of the control reaction(coimgiall reagents except the test compound),/aggle
was the absorbance of the test compound.
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RESULTS AND DISCUSSION

The analysis of the ligarine extract frdd dactylon endophyticA. fumigatus was simultaneously performed using
gas chromatography—mass spectrometry (GC-MS). €texiitd volatile components of the fungus andeiative
percentages according to their relative retentiatices (RI) are given in Table 1. Twenty-two com@uais were
identified representing all of the extract. 9,12t&ecadienoic acid, ethyl ester (16.96%); linokéid (16.48%);
ethyl oleate (15.14%)n-hexadecanoic acid (9.13%); hexadecanoic acid,| edbter (7.80%) were the main
constituents and totally comprising 65.51% of tlhgaet. In addition, high amounts of oil-based igfné&-chained
alkyl ethyl esters and fatty acids were found topose a major chemotype of the extract, such aadetanoic
acid, ethyl ester; hexadecanoic acid, ethyl estéradecanoic acid, ethyl ester; ethyl 9-hexadeziEne@thyl oleate;
9,12-octadecadienoic acid, ethyl ester; 9,12,15dmxtatrienoic acid, ethyl ester; and linoleic aettyl ester,
accounted for 42.44% of this organismhexadecanoic acid; hexadecenoic acid, Z-11-; klegtnoic acid,;
14-pentadecenoic acid; octadecanoic acid; andeio@cid accounted for 35.05% of this organismpeetvely.
Simultaneously, some pharmaceutical components disoovered. It is noteworthy to point out that atusated
fatty acids are available to release the oxidasivess, especially of the blood vessels and nexmdsto keep the
skin and other tissues youthful and supple trotglir tubricating quality [13]. Linoleic acid andsiethyl ester are
being sold as a panacea that has the capabiligdofcing or eliminating cancer, preventing heasedse, improving
immune function, and altering body compositionreat obesity or build lean body mass [14, 5].ocopherol and
its analoguer-tocopherol are different forms of methylated pHent@amin E, both featuring a chromanol ring, with
a hydroxyl group that can donate a hydrogen atoradace free radicals and a hydrophobic side olvhioh allows
for penetration into biological membranes. Antiaad function is reported to be its most importaigidgical
function [16]. Other functions include enzymatididties, gene expression, and neurological functize also
reported by many researchers [17, 18]. The abawinfy prompted us to investigate the antioxidati/ég of our
volatile constituents against DPPH radical. Howevbke extract proved to be devoid of significantivaty at
400ug/mL in the bioassays used. Further in-depth studie needed on evaluation of the nonvolatile cbami
composition of the fungal extracts with the aimseparation and structure elucidation of their &temponents
separately.

Table 1. Volatile constituents identified fromA. fumigatus by GC-MS

No. R.L.? MF® Components Composition (%)
1 10.91 GgH3,0,  Tetradecanoic acid, ethyl ester 0.14
2 11.53 GH30O, Hexadecanoic acid, methyl ester 1.84
3 12.01 GgH3O, Hexadecanoic acid, ethyl ester 7.80
4 12.60 GgH3cO, Heptadecanoic acid, methyl ester 0.16
5 12.98 GgH3,0,  Tetradecanoic acid, ethyl ester 1.02
6 13.12  GgH3O,  Ethyl 9-hexadecenoate 0.40
7 13.7¢  CigHze0O,  9-Octadecenoic acid, methyl es 3.47

8 1421 GH30, Ethyl Oleate 15.14
9 14.75 GeHzO, 9,12-Octadecadienoic acid, ethyl ester 16.96
1C 15.0¢  CyHszO,  9,12,1:-Octadecatrienoic acid, ethyl e¢ 0.7¢

11 15.91 CyH2O,  Dibutyl phthalate 1.79
12 16.47 GH3z0,  Linoleic acid ethyl ester 0.20
13 17.7¢  CieH320,  n-Hexadecanoic ac 9.1z

14 17.99 GHz0, Hexadecenoic aci@-11- 1.23

15 18.61 GH3sO, Heptadecanoic acid 1.22
16 18.91 GHx0, 14-Pentadecenoic acid 1.10
17 19.58 CigHzO,  Octadecanoic acid 4.67
18 19.79 GH100s 9-Octadecenoic acidg)- 12.11
19 20.30 GH30, Linoleic acid 16.48
20 20.80 GH30,  9,12,15-Octadecatrienoic acid 1.57
21 21.78 CyHse0,  a-tocopherol 1.45
22 23.14  GHs0;  y-tocopherol 1.35

2 R.. = Relative retention indices on HP-5 ms column in reference to n-alkanes.
® MF = Molecular formula of the Component
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Figure 1. GC-MS profile of volatile constituents ofigarine extract of A. fumigatus
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