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Abstract

Endophytic fungi were isolated from healthy leaves of medicinal plant (Millettia utilis Dunn).
Fourteen fungal endophytes representing different morphotaxa were characterized from 40 cultures.
Aspergillus sp. I, Phyllosticta spp. and Pestalotiopsis spp. show the highest percentage of colonization
frequency (CF %). All endophytic fungal isolates were tested for antibacterial activity against gram
positive and negative pathogenic bacteria such as Bacillus subtilis, Staplyococus aureus, Escherichia
coli and Pseudomonas aerogenosa by the paper disk susceptibility test. Crud extract inhibited the
growth of gram positive bacteria more than gram negative bacteria. Xylaria spp. showed the highest

broad spectrum of antibacterial activity against all test microorganisms.
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1. Introduction

Endophytic microorganisms are all microbes that live inside healthy plant tissues such as stem, leaf,
petiole and root for the at last part of their cycle without causing any symptom in the host plant [1, 2].
Recently, a comprehensive research revealed that most of bioactive secondary metabolites can be isolated
from fungal endophytes [3]. Therefore, endophytic fungi are expected to be a potential source for bioactive
metabolites [4]. The practical applications of these metabolites are multifarious such as agro-industrial
applications, biocontrol agents, the source of therapeutic metabolites and also the potential source of
antimicrobial agents. There are many reports about antimicrobial compounds produced by endophytic
fungi in culture that are active against plant and human pathogenic microorganisms [5].

Millettia utilis Dunn belongs to Leguminosae-Papilionoideae family can be found in northeastern
of Thailand. Leaflet of this medicinal plant has been used as a food seasoning. Thai traditional food
combined with this plant extract has been claimed to have long shelf life without preservative [6]. It can be
suggested that Millettia utilis Dunn and their endophytic fungi can produce some active metabolite against
bacteria. The objective of this research was to investigate the diversity of fungal endophytes isolated from

Millettia utilis Dunn and evaluation of antibacterial activity against human pathogenic bacteria.
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2. Materials and Methods

2.1 Plant sample collection, isolation of endophytic fungi and identification

Healthy plant leaves were collected by sampling from different parts of Millettia utilis Dunn
growing in Faculty of Pharmacy, Chulalongkorn University, Bangkok. Plant materials were stored in sterile
polythene bags and chilled at 4 °C. The samples were used to isolate endophytic fungi within 24 h of
collection [7], 12 fragments of leaves and petioles were used. Discs of leaves (0.5 cm diameter) and petioles
(0.5 cm) were cut using a sterile pinch cutter. To eliminate the epiphyte, samples were washed thoroughly
in running tap water. Plant tissues were immersed in 75% ethanol for 1 min and in an aqueous solution of
sodium hypochlorite (2.5% available chlorine) for 15 min, followed by washing with 70% ethanol for 5 sec.
The plant tissues were then rinsed in sterile distilled water and allowed to surface-dry under sterile
conditions. The surface-sterilized samples were placed on petri dishes containing potato dextrose agar
(PDA) (supplemented with streptomycin (100 ug ml ™) to inhibit bacterial contamination) and incubated at
room temperature at around 25°C [8]. For identification, fungal endophytes were identified according to
their microscopic structures and morphological characteristics. The taxa were assigned to genera following

Barnett and Hunter (1998) and Von Arx (1978) [9, 10].

2.2 Frequency analysis of endophytic fungi
The relative frequency of fungal endophyte was expressed as the percentage of colonization

frequency. This was calculated according to Verma et al. [11].

The number of segments colonized by each fungus><

%CF = 100

The total number of segments

2.3 Screening for antibacterial activity

Endophytic fungi of different morphotaxa were inoculated into potato dextrose broth (PDB) in
Erlenmeyer flasks 250 ml, followed by static condition and incubated for 30 days at 25°C. The filtrate of
fermented broth was extracted with ethyl acetate (EtOAc) at room temperature and evaporated by rotary
evaporator [12]. Four reference human pathogenic bacteria were used for the antibacterial activity assay
including two gram positive bacteria, including Staphylococcus aureus, Bacillus subtilis and two gram
negative bacteria, including Escherichia coli, Pseudomonas aerogenosa. Paper disk susceptibility test were
used for evaluate antibacterial activity. A sterilized filter paper was dipped into the crud extracts and then
placed on to the lawn of reference pathogenic bacteria. The magnitude of antibacterial activity was assessed
by the diameter of inhibition zones relative to those of positive and negative controls. Streptomycin was co-

assayed as positive controls, and 10% DMSO as a negative control [13, 14].
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3. Results and Discussion

Twenty-three and seventeen fungal endophytes were isolated from twelve segments of leaves and
petioles of Millettia utilis Dunn respectively, representing 14 endophytic fungi of different morphotaxa.
Leaves contained more fungal endophytes than petioles; these belonged to Zygomycetes, Ascomycetes,
Hyphomycetes and Coelomycetes (Table 1). Hypomycetes of the Deuteromycotina can be found in both
plant tissues. Fungi in this taxonomical group are common endophytic fungi among plants inhabiting
temperate, tropical and rain forest vegetations. Basidiomycetes are not found in this research; however,
Shizophyllum commune Fr. was isolated from teak (Tectona grandis L.) leaves and Eucalyptus niten [15-
17].

The percentage of colonization frequency (CF%) shows in Table 2. Aspergillus sp. 1 (41.66%),
Pestalotiosis spp. (25.00%) and Phyllosticta spp. (33.33%) were the highest frequency found in leaves.
While Aspergillus niger was the most frequently isolated from petioles with colonization frequency
25.00%. The less number of fungal endophytes isolated from petioles may be due to less surface area when
compared with leaf [18, 19]. The higher isolates of endophytic fungi obtained from leaves might suggest
that the great surface area of leaves provided the spores adherence and deposition in the leaf tissue [18-20].

Crude extracts of 14 fungal endophyte isolates were tested for antibacterial activities. It was found
that 52% of endophytic fungi produced bioactive metabolites antagonistic to gram positive bacteria and
21.48% of endophytic fungi could inhibit the growth of gram negative bacteria. However, 42.85% of
endophytic fungal extracts had no effect on reference pathogenic bacteria. The results show the size of
inhibition zone of different fungal endophytes (Table 3). The crude extracts of Xylaria sp. I and Xylaria sp.
II exhibited antimicrobial activity against all tested bacteria. These results are in agreement with the results
obtained for endophytic fungi isolated from teak (Tectona grandis L.) and rain tree (Samanea saman Merr.)
leaves. The endophytic fungi from teak and rain tree could inhibit the growth of gram positive bacteria such
as Staphylococcus aureus and Bacillus subtilis to a greater degree than gram negative bacteria (Escherichia
coli) [15].

Table 1. Endophytic fungi isolated from Millettia utilis Dunn

Number of isolates

Fungal Endophytes Classification
Leaf Petiole
Absiadia spp. - 1 Zygomycetes
Aspergillus niger 1 4 Hyphomycetes
Aspergillus sp. T 5 4 Hyphomycetes
Aspergillus sp. 11 2 - Hyphomycetes
Fusarium spp. 1 - Hyphomycetes
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Table 1. Endophytic fungi isolated from Millettia utilis Dunn (cont.)

Number of isolates

Fungal Endophytes Classification
Leaf Petiole

Penicillum sp. I 1 - Hyphomycetes
Penicillium sp. 11 - 1 Hyphomycetes
Pestalotiopsis spp. 3 1 Coelomycetes
Phomopsis spp. 2 - Coelomycetes
Phyllosticta spp. 6 4 Coelomycetes
Xylaria sp. I 1 - Ascomycetes
Xylaria sp. I - 1 Ascomycetes
Unidentified I 1 - -
Unidentified II - 1 -
Total No. of isolates 23 17

Sutjaritvorakul et al. [14] also report that endophytic fungi isolated from leaves of Dipterocarpous
plants could produce some metabolite active against pathogenic microorganisms. Xylaria spp. showed the
highest broad spectrum of antimicrobial activity against all test microorganisms. Xylariaceae are common

endophytic inhabitants of most tropical plants, which have been previously investigated for their production

of new metabolites and have proven to be a good source of bioactive compounds [21, 22].

Table 2. Frequency of endophytic fungi isolated from leave and petioles of Millettia utilis Dunn

Percentage of Colonization Frequency (CF %)

Fungal Endophytes Leaves Petioles
Absiadia spp. - 8.33
Aspergillus niger 8.33 25.00
Aspergillus sp. 1 41.66 16.66
Aspergillus sp. 11 8.33 -
Fusarium spp. 8.33 -
Penicillum sp. I 8.33 -
Penicillium sp. I - 8.33
Pestalotiopsis spp. 25.00 8.33
Phomopsis spp. 16.66 -
Phyllosticta spp. 33.33 16.66
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Table 2. Frequency of endophytic fungi isolated from leave and petioles of Millettia utilis Dunn (cont.)

Percentage of Colonization Frequency (CF %)

Fungal Endophytes Leaves Petioles
Xylaria sp. I 8.33 -
Xylaria sp. I - 8.33
Unidentified I 8.33 -
Unidentified II - 8.33
No. of species 10 8

Table 3. Inhibition zones resulting from crude extracts against the test pathogenic bacteria

Inhibition zone diameter

Fungal Endophytes
S. aureus B. subtilis E. coli P. aerogenosa
Absiadia spp. - - - -
Aspergillus niger - - - -
Aspergillus sp. I + ++ - -
Aspergillus sp. 11 - + - -
Fusarium spp. - - - -
Penicillum sp. I ++ ++ - -
Penicillium sp. 11 + + - -
Pestalotiopsis spp. - - + -
Phomopsis spp. - + - -
Phyllosticta spp. - - - -
Xylaria sp. I +++ +++ ++ ++
Xylaria sp. II ++ ++ + ++

Unidentified I - - - -
Unidentified II - - - -

(-) no clear zone, (+) <5 mm, (++) < 10 mm, (+++) > 15 mm

4. Conclusion

This research is the first report on the diversity of endophytic fungi isolated from Millettia utilis
Dunn in Thailand. Aspergillus sp. I, Phyllosticta spp., Aspergillus niger and Pestalotiopsis spp. are the most
frequently found. For antibacterial assay, crud extract inhibited the growth of gram positive bacteria more

than gram negative bacteria. Especially Xylaria sp. I and Xylaria sp. II exhibited the broad spectrum of
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antibacterial activity against all test bacteria. These endophytic fungi can be applied in biotechnological
applications and considered to be important since they hold promise as a source of active secondary
metabolites. Further investigation is needed to develop bioactive metabolites produced by endophytic fungi

as new drugs and novel bioactive compounds with a high potential against pathogenic bacteria.
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