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Effects of Storage Times on Antifungal Activities of Some Herbs
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Abstract

This research aims to study the effects of storage time on antifungal activities of 8 herbs, including Kaempferia
parvifiora Wall. Ex Baker, Pueraria candollei Grah ex Benth., Curcuma longa Linn., Smilax corbularia Kunth, Smilax
glabra Roxb., Zingiber montanum (Koenig) Link ex Dietr, Andrographis paniculata (Burm.f.) Wall.ex Nees and
Curcuma zanthorrhiza Roxb. These herbs were preserved at 4+2°C for 0, 90 and 120 days, then extracted by 80%
ethanol and asssed for antifungal activities. Evaluation of these herbal extracts’ efficacy against fungal mycelial growth
showed that, the extracts of Z. montanum from day 0 of preservation at the concentration of 6,000-12,000 ppm. could
completely inhibit the growth of Colletotrichum gloeosporioides and Rhizoctonia solani (100%). The extract of
C. zanthorrhiza at the concentration of 6,000-12,000 ppm. could inhibit the growth of Pythium aphanidermatum

mycelia at 100%. However, on day 90, of preservation these herbs were found to have lower antifungal activities, i.e.,
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Z. montanum, S. corbularia and C. longa at 12,000 ppm. could suppress R. solani at 87.33, 79.33 and 68.00%,

respectively. Moreover, on day 120, of preservation S. corbularia extract at 6,000 ppm. was found to completely

inhibit the growth of C. gloeosporioides mycelia, and Z. montanum at 3,000 ppm. could also completely inhibit

P. aphanidermatum. The results suggest that Z. montanum extract has great potentials to be applied as agent for

effective biological control of plant pathogens.

Keywords: herb, storage conditions, antifungal activities
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Table 1 percentages of inhibition of herbs stored for 0 day against C. gloeosporioides mycelium growth

Herbs/ Inhibition of mycelia (%) against C. gloeosporioides*
concentration (ppm.) 3,000 ppm. 6,000 ppm. 9,000 ppm. 12,000 ppm.
K.. parvifiora 62.38+5.54™" 65.06+3.10% 6665.06+4.21™ 68.61+4
P. candollei 2.66+2.02" 7.98+2.59% 16.56+2.46% 23.66+3.55"

S. corbularia

68.99+3.95®

77.00+4.16™

78.29+3.58"

82.68+2.71"

S. glabra

30.06+2.25®

34.7241.34%°

40.99+1.34"

42.55+12.81%

C. longa

41.20+2.26°¢

50.39+2.76%

55.11+5.24%°

67.71+1.57"

Z. montanum

82.17+2.71

100.00+0.00™

100.00+0.00™

100.00+0.00*

A. paniculata

13.0142.26%

28.10+1.77®

40.23+2.81"

40.53+2.62"

C. zanthorrhiza

64.85+1.88%

77.77+1.97°°

85.52+3.37"

100.00+0.00*

Carbendazim 0.05%

100.00+0.00*

100.00+0.00™

100.00+0.00™

100.00+0.00*

Note: * mean + SD

Means within the same row followed by the different superscript letters (

Means within the same column followed by the different superscript letters (

ABC...
)

abc...)

are significantly different as determined by DMRT (p< 0.05).

are significantly different as determined by DMRT (p< 0.05).

Table 2 percentages of inhibition of herbs stored for 0 day against P. aphanidermatum mycelium growth

Herbs/ Inhibition of mycelia (%) against P. aphanidermatum*
concentration (ppm.) 3,000 ppm. 6,000 ppm. 9,000 ppm. 12,000 ppm.
K.. parvifiora 35.50+1.29% 44.76+3.00" 48.50+5.50% 49.00+3.65™
P. candollei 0.00£0.00" 0.00+0.00°* 0.00+0.00%* 0.00+0.00%*

S. corbularia

66.22+5.70%

79.34+4.33"

80.00+5.93"

84.26+3.70"

S. glabra 27.77+4.67° 51.38+6.70% 70.13+1.79% 76.73+£3.47%
C. longa 38.19+3.30% 39.58+1.38% 55.90+5.82™ 56.94+3.00%
Z. montanum 32.78+3.27% 40.98+2.83%® 41.63+2.73" 74 47+4 47
A. paniculata 0.00+0.00® 0.00+0.00%® 1.5043.00% 67.21+4.80"

C. zanthorrhiza

48.52+4.71%°

100.00+0.00™

100.00+0.00™

100.00+0.00™

Carbendazim 0.05%

100.00+0.00™

100.00+0.00™

100.00+0.00*

100.00+0.00*

Note: * mean + SD

Means within the same row followed by the different superscript letters (

Means within the same column followed by the different superscript letters (

ABC...
)

abc...)

are significantly different as determined by DMRT (p< 0.05).

are significantly different as determined by DMRT (p< 0.05).
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Herbs/ Inhibition of mycelia (%) against R.solani*
concentration (ppm.) 3,000 ppm. 6,000 ppm. 9,000 ppm. 12,000 ppm.
K.. parvifiora 36.50+4.65" 43.50+5.97°° 48.25+4.11%° 53.5+3.87*
P. candollei 0.00+0.00%° 0.00£0.00°° 17.00+2.16" 30.75+4.42%

S. corbularia

77.25+2.87%

100.00+0.00*

100.00+0.00*

100.00+0.00*

S. glabra

17.7445.33%

24.94+5.21%¢

26.37+3.78%

30.93+4.95%

C. longa

22.00+4.58°°

28.33+2.08°°

40.33+1.15%

68.00+1.73"

Z. montanum

100.00+0.00**

100.00+0.00*

100.00+0.00**

100.00+0.00*

A. paniculata

0.00£0.00%

0.00£0.00%°

0.00+0.00%

28.75+2.98%*

C. zanthorrhiza

53.50+4.43%

76.00+1.63"

77.50£1.91"

78.00+1.63"

Carbendazim 0.05%

100.00+0.00**

100.00+0.00*

100.00+0.00**

100.00+0.00*

Note: * mean + SD

Means within the same row followed by the different superscript letters

Means within the same column followed by the different superscript letters

(ABC.A

') are significantly different as determined by DMRT (p< 0.05).

(abc..

") are significantly different as determined by DMRT (p< 0.05).

Table 4 percentages of inhibition of herbs stored for 90 days against C. gloeosporioides mycelium growth

Herbs

Inhibition of mycelia (%) against C. gloeosporioides™

concentration (ppm.)

3,000 ppm.

6,000 ppm.

9,000 ppm.

12,000 ppm.

K.. parvifiora

22.03+2.11%®

24.74+3.05%®

36.94+4.06""

44.06+4.66™

P. candollei

6.33+1.15°

14.66+2.08°

26.00+4.35™

30.3321.52%

S. corbularia

33.89+2.03*

37.96+1.01%

40.33+1.17%®

43.72+4 .58

S. glabra

0.00+0.00%°

12.66+3.51°°

26.00+1.00%

34.00+1.73%*

C. longa

4.66+1.15°

24.66+2.51°

26.66+3.05®

63.335.77"

Z. montanum

28.47+1.17"

31.86+1.01"®

34.91+3.05%®

38.6445.78°"

A. paniculata

10.33+4.61°°

16.00+1.00%°

24.66+0.57%

33.00+1.73"

C. zanthorrhiza

14.91+2.11°°

19.66+1.01°°

30.16+1.55%

35.59+2.55%"

Carbendazim 0.05%

100.00+0.00™

100.00+0.00*

100.00+0.00**

100.00+0.00™

Note: * mean + SD

Means within the same row followed by the different superscript letters

Means within the same column followed by the different superscript letters (**) are significantly different as determined by DMRT (p< 0.05).

(ABC.,

") are significantly different as determined by DMRT (p< 0.05).
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Table 5 percentages of inhibition of herbs stored for 90 days against P. aphanidermatum mycelium growth

Herbs/

concentration (ppm.)

Inhibition of mycelia (%) against P. aphanidermatum*

3,000 ppm.

6,000 ppm.

9,000 ppm.

12,000 ppm.

K.. parvifiora 39.00+3.60" 41.33+5.68" 45.33+3.15"® 50.00+1.73%
P. candollei 0.00£0.00** 0.00£0.00% 0.00+0.00" 0.00£0.00%*

S. corbularia 3.00+2.64% 13.00+4.58%° 20.66+2.08" 26.66+0.57*
S. glabra 0.000.00%® 0.00+0.00" 0.000.00® 23.00+6.08""
C. longa 0.00+0.00°° 0.00+0.00%° 8.33+3.519® 15.33+4.72"
Z. montanum 0.33+0.57%° 1.661.52% 25.00+2.00 25.00+2.00™*
A. paniculata 0.000.00%® 1.33+2.30%® 3.66+2.08™ 20.33+4.50°"
C. zanthorrhiza 6.3320.57% 17.66+4.93° 31.66+0.57°" 71.66+3.05™

Carbendazim 0.05%

100.00+0.00*

100.00+0.00*

100.00+0.00™

100.00+0.00™

Note: * mean + SD

Means within the same row followed by the different superscript letters

Means within the same column followed by the different superscript letters (

(ABC”

abc..

') are significantly different as determined by DMRT (p< 0.05).

') are significantly different as determined by DMRT (p< 0.05).

Table 6 percentages of inhibition of herbs stored 90 days against R. solani mycelium growth

Herbs/ Inhibition of mycelia (%) against R. solani*
concentration (ppm.) 3,000 ppm. 6,000 ppm. 9,000 ppm. 12,000 ppm.
K.. parvifiora 24.33+2.08% 26.33+2.51% 29.33+1.52® 35.00+2.64%"
P. candollei 19.66+4.50° 26.00+4.58% 29.66+3.05™ 39.00+1.00%
S. corbularia 47.6621.52® 51.33+5.13% 75.00+£3.00% 79.33+0.57%
S. glabra 0.00£0.00° 6.66+4.72° 25.33+4.04"® 34.00+4.35%
C. longa 22.00+4.58°® 28.33+2.08%° 40.33+1.15%° 68.00+1.73"

Z. montanum

79.3310.57"°

82.66+2.08"

85.66+2.51"

87.33+0.57*

A. paniculata

1.0041.73%

6.00+1.73%

9.66+2.51%

12.66+1.52"

C. zanthorrhiza

31.00+1.00%

42 .66+5.85%

51.33+3.21%

54.33+1.52%

Carbendazim 0.05%

100.00+0.00™

100.00+0.00*

100.00+0.00**

100.00+0.00™

Note: * mean + SD

Means within the same row followed by the different superscript letters

(ABC”

") are significantly different as determined by DMRT (p< 0.05).

Means within the same column followed by the different superscript letters (**) are significantly different as determined by DMRT (p< 0.05).
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Table 7 percentages of inhibition of herbs stored for 120 days against C. gloeosporioides mycelium growth

Herbs/ Inhibition of mycelia (%) against C. gloeosporioides*

concentration (ppm.)

3,000 ppm.

6,000 ppm.

9,000 ppm.

12,000 ppm.

K.. parviflora

68.73+2.52°®

69.09+6.39°®

74.18+1.67™°

77.82+1.26%

P. candollei

12.00+1.26%°°

21.09+5.38"°

62.1845.49%

73.82+£3.27%

S. corbularia

74.18+3.15%

100.00+0.00*

100.00+0.00*

100.00+0.00*

S. glabra

60.00+3.33%

63.27+0.63°°

76.001.09"

84.005.49"

C. longa

32.36+2.18°

72.36+3.83"

76.0045.77™

100.00+0.00™

Z. montanum

47.27+2.75%

57.82+2.27%®

65.09+3.27"

69.09+4.54™"

A. paniculata

36.360.36"

38.55+1.26%°

41.45+2.75%°

43.64+1.67™

C. zanthorrhiza

64.00+5.45°°

70.19+4 .45

77.09+1.09%

100.00+0.00™

Carbendazim 0.05%

100.00+0.00**

100.00+0.00*

100.00+0.00**

100.00+0.00*

Note: * mean + SD

(ABC...)

Means within the same row followed by the different superscript letters are significantly different as determined by DMRT (p< 0.05).

Means within the same column followed by the different superscript letters (**) are significantly different as determined by DMRT (p< 0.05).

Table 8 percentages of inhibition of herbs stored for 120 days against P. aphanidermatum mycelium growth

Herbs/ Inhibition of mycelia (%)against P. aphanidermatum*
concentration (ppm.) 3,000 ppm. 6,000 ppm. 9,000 ppm. 12,000 ppm.
K.. parvifiora 0.00+0.00%° 18.33+1.15% 36.66+1.52% 43.33+8.38"
P. candollei 0.00+0.00%® 0.00+0.00%° 0.00£0.00%® 10.00+4.00"

S. corbularia

49.33+3.05"

56.66+2.88"

68.33+9.00"

72.66+5.50™

S. glabra

0.00+0.00%®

0.00+0.00%®

0.00+0.00%®

17.00+£3.60"

C. longa

0.00+0.00%®

0.00£0.00%°

0.00£0.00%®

34.33+4.93%

Z. montanum

100.00+0.00*

100.00+0.00™

100.00+0.00*

100.00+0.00™

A. paniculata

0.00+0.00%°

0.00+0.00°°

34.0015.29%®

56.6615.77%

C. zanthorrhiza

0.00+0.00%

32.00+2.64°

47.00+£5.00%®

65.66+6.02"

Carbendazim 0.05%

100.00+0.00*

100.00+0.00™

100.00+0.00*

100.00+0.00*

Note: * mean + SD
(ABC...)

Means within the same row followed by the different superscript letters are significantly different as determined by DMRT (p< 0.05).

Means within the same column followed by the different superscript letters (***) are significantly different as determined by DMRT (p< 0.05).
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Table 9 percentages of inhibition of herbs stored for 120 days against R. solani mycelium growth

Herbs/ Inhibition of mycelia (%) against R. solani*

concentration (ppm.) 3,000 ppm. 6,000 ppm. 9,000 ppm. 12,000 ppm.
K.. parvifiora 39.00+3.60* 41.33+5.68% 45.33+3.51%® 51.10+1.73"
P. candollei 0.00+0.00%® 0.00+0.00%® 0.00+0.00" 1.00+£0.00*
S. corbularia 3.00+2.64° 13.00+4.58"° 20.66+2.08% 27.7+0.57%
S. glabra 0.00+0.00%® 0.00+0.00%® 1.00£0.00® 23.20+6.08%
C. longa 0.00+0.00% 0.00+0.00%° 8.33+3.51%° 14.33+4.72"
Z. montanum 0.33+0.57%® 1.66+1.52° 25.00+2.00% 25.00+2.00%
A. paniculata 0.00+0.00%® 1.38+1.30® 3.66+2.08"® 20.33+4.50%
C. zanthorrhiza 6.33+0.57% 17.69+4.93" 32.66+0.57"° 72.66+3.05
Carbendazim 0.05% 100.00+0.00™ 100.00+0.00** 100.00+0.00* 100.00+0.00*

Note: * mean + SD

Means within the same row followed by the different superscript letters (

Means within the same column followed by the different superscript letters (
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are significantly different as determined by DMRT (p< 0.05).
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are significantly different as determined by DMRT (p< 0.05).
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