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Examination on Type of Culture Media and Suitable Conditions for Growth and
Synthesis of Antifungal Compounds of Endophytic Fungi Isolated from Thai
Orchid
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ABSTRACT

The objective of this research was to optimize culture medium and parameter for growth and
antifungal activity of endophytic fungi isolated from Thai orchid species. A total of 97 endophytic fungi
were isolated from the leaves (43), stems (39) and flowers (15) of 20 species of Thai orchids. Fungal
endophyte CKL19-3 isolate from leaf of Ascocentrum curvifolium, which was identified as Lasiosphaeria
sp. on the basis of morphologjcal and molecular analysis showed the strongest antifungal activity against
Cuvularia sp. and Fusarium sp. The medium compositions and cultural parameters, including incubation
time, initial pH and temperature of culture conditions of the fungus for the growth and antifungal activities
were optimized. The results showed that maximum cell growths were obtained in the potato dextrose
broth (PDB) medium at the optimal temperature 30 °C and pH 5 and growth for 5 days. The cell dry
weight was 547.67 mg per 100 ml of medium. The medium also contained antifungal activities against

Cuvularia sp. and Fusarium sp.
Keywords: Endophytic fungi, Orchids, Antimicrobial activity, Optimization, Bioactive compounds.
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Table 1 Optimization of three parameters (27 treatments) of growth conditions of the test endophytic

fungi.
Medium optimization
Temperature(°C) pH
PDB MEB cbB
5 (1) 25-PDB-5 (10) 25-MEB-5 (19 )25-CDB-5
25 7 (2) 25-PBD-7 (11) 25-MED-7 (20) 25-CBD-7
9 (3) 25-PDB-9 (12) 25-MEB-9 (21) 25-CDB-9
5 (4) 30-PDB-5 (13) 30-MEB-5 (22) 30-CDB-5
30 7 (5) 30-PBD-7 (14) 30-MED-7 (23) 30-CBD-7
9 (6) 30-PDB-9 (15) 30-MEB-9 (24) 30-CDB-9
5 (7) 35-PDB-5 (16) 35-MEB-5 (25) 35-CDB-5
35 7 (8) 35-PBD-7 (17) 35-MED-7 (26) 35-CBD-7
9 (9) 35-PDB-9 (18) 35-MEB-9 (27) 35-CDB-9

*The number in the bracket indicates each treatment.
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Ascocentrum curvifolium

. Curvularia sp.  Lasiosphaeria sp.
A

Figure 1 The epiphyte orchid host, Ascocentrum curvifolium (A). Lasiosphaeria sp.was isolated from the

flower of Ascocentrum curvifolium (B). Lasiosphaeria sp. exhibited the strongest anti-pathogenic

fungal activity against Cuvularia sp.by dual culture (C).
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Figure 2 Mycelium dry weight of Lasiosphaeria sp. was obtained from PDB culture (pH 5.2) with

various incubation times. Incubation was performed at 30 °C and 180 rpm.

Table 2 Effect of different medium composition, initial pH and temperature on biomass of Lasiosphaeria

sp.
Temperature Mycelium dry weight (mg/100 ml)
(°C) PH CDB media MEB media PDB media
5 17.03 + 1.77¢ 137.17 + 25.20" 386.80 + 37.51°
25 7 17.27 + 2.67¢ 123.10 + 13.53" 312.80 + 32.28°
9 14.33 + 0.47" 130.00 + 16.69" 336.07 + 18.25%
5 26.13 + 1.33" 184.87 + 60.98° 547.67 + 21.40°
30 7 24.30 + 3.03" 183.37 + 4.65° 456.97 + 12.56"
9 23.23 + 0.91" 234.33 + 18.05' 374.73 + 70.53%
5 18.00 + 4.62" 81.80 + 13.13 77.37 + 21.35
35 7 9.93 + 1.93 66.48 + 9.47 76.53 + 32.84'
9 6.93 + 1.44' 57.87 + 3.72" 48.33 + 32.69™

Values are given as means + SD of three experiments in each group. Values not sharing a common marking

(a, b, c ...) differ significantly at P<0.05 (DMRT).
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Table 3 /n vitro antimicrobial activity of Lasiosphaeria sp

. against the tested organisms.

Inhibition zone (mm)

Temp.
cc) pH CDB media MEB media PDB media
Cu Fu Sa Ec Bs Pa Cu Fu Sa Ec Bs Pa Cu Fu Sa Ec Bs Pa
5 - 4.50+0.50° - - - - - - - - - - 2.60+0.17° 2.03+0.06° - - - -
25 7 1.60+0.172 2.33+0.29¢ - - - - - - - - - - 2.90+0.10%° 1.33+0.29¢ - - - -
9 1.67+0.29°  3.73x0.25° - - - - 1.67+0.29¢ 1.60+0.17% - - - - 1.93+0.12¢ 2.93+0.12° - - - -
5 - 2.93+0.16° - - - - 2.97+0.05° 3.97+0.06° - - - - 1.67+0.29¢ 1.33+0.29 - - - -
30 7 - 2.60+0.17% - - - - 3.87+0.32° 3.23+0.25° - - - - 4.13+0.32° 1.83+0.29> - - - -
9 1.17+0.29°  2.83+0.29% - - - - 3.57+0.12° 1.83+0.29° - - - - 3.07+0.12° 1.57+0.12% - - - -
5 - - - - - - 2.43+0.12° 1.17+0.29° - - - - 1.1740.29° 1.1740.29¢ - - - -
35 7 1.17+0.29° 1.17+0.29° - - - - 3.0740.12° 1.33+0.29% - - - - 1.17+0.29° 1.33+0.29¢ - - - -
9 1.67+0.29°  2.90+0.36° - - - - 1.67+0.29¢ 1.17+0.29° - - - - 1.0740.12° 1.1740.29¢ - - - -

Cu = Curvularia sp., Fu = Fusarium sp., Sa = Staphylococcus aureus, Ec = Escherichia coli, Bs = Bacillus subtilis, Pa = Pseudomonas aeruginosa and

Values are given as means * SD of three experiments in each group. Values not sharing a common marking

(a, b, c ...) differ significantly at P<0.05 (DMRT)
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	จากตัวอย่างกล้วยไม้ทั้งหมด 20 ตัวอย่าง ที่เก็บจากบริเวณอำเภอสะเมิง จังหวัดเชียงใหม่ ประเทศไทย เมื่อจัดจำแนกกล้วยไม้ตามลักษณะทางสัณฐานวิทยา พบว่ามีกล้วยไม้อยู่ 8 สกุล (genus) คือ Dendrobium, Ascocentrum, Venda, Catteya, Hygrochilus, Cymbidium, Aerides ...

