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Abstract

This study was aimed at evaluating the antifungal potentials of twelve plant extracts (Terminariae Fructus, Glycyrrhizae
Radix, Cinnamomi Cortex, Taraxacum Platycarpum, Rubi Fructus, Caesalpiniae Lignum, Myristicae Semen,
Caryophylli Flos, Sanguisorbae Radix, Alpiniae Katsumadaii Semen, Scutellariae Radix, Astragalus membranaceus)
in preventing storage rot symptoms in ginger (Zingiber officinale). Samples were collected from ginger that had
been stored for 120 days at 10-12°C. A total of ten fungi were isolated from stored non-spoiled and spoiled ginger
and identified using internal transcribed spacer gene sequencing as Hypocrea virescentiflava, Fusarium oxysporum,
Acremonium strictum, Fusarium solani, and Cadophora fastigiata. The causal fungus of storage rot was identified
as F. oxysporum by pathogenicity test. Twelve candidate plant extracts were screened for antifungal activity against
F. oxysporum isolated from spoiled ginger by using the disk diffusion method. In minimal inhibitory concentration
(MICs) test, all ethanolic extracts of Cinnamomi Cortex, Taraxacum platycarpum, and Caryophylli Flos exhibited
higher antifungal activity against F. oxysporum than other plant extracts. The MIC value of Cinnamomi Cortex
and Caryophylli Flos were determined to be 10 ig/disc. The MIC of T. platycarpum, 2.5 ig/disc, was the lowest.
Based on the results, it was concluded that Cinnamomi Cortex, T. platycarpum, and Caryophylli Flos have potential
to serve as effective treatments to prevent storage rot of ginger.
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Table 1. The level of fungi on non-spoilage and spoilage ginger after storage for 120 days

Storage day

0 day 120 days
Fresh ginger Non-spoilage ginger Spoilage-ginger I Spoilage-ginger II
Mold 454025 4.140.14" 5240.02° 6.4£0.09
Yeast 30017 35:049° 5.00.02° 6.240.02°

"Means with different letters within a row are significantly different (p<0.05) by Duncan’s multiple range test.
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Fig. 1. Diversity of the fungal colonies from non-spoilage and spoilage ginger after storage for 120 days.

NS, non spoilage ginger; S, spoilage ginger.
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Table 2. Antifungal activities of natural plant extracts against
Fusarium oxysporum isolated from stored ginger for 120 days by
disc diffusion assay

Natural plant extract” Clear zone (mm)
Cinnamonii Cortex 2.0?
Taraxacum Platycarpum 150
Caryoplylli Flos 140
Alpiniae Katsurmadaii Semen 11.8
Sanguisorbae Radlix 109
Scutellariae Radix 109
Mristicae Semen 10.8
Terminariae Fructus 10.7
Rubi Fructus 103
Glyweyrrhize Radix 8.0
Caesalpiniae Ligmum 8.0
Astragalus membranaceus 8.0

Mreated sample (medical hetb extract) concentration: 20 g/disc.
Clear zone size measured the diameter of the zone of inhibition including the diameter
of the disc (8 mm).
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Fig. 2. Phylogenetic comparison of the ITS-5.8S rDNA region sequence of the this isolates with closely related strains and other species
of dominant fungus from non spoilage ginger (A) and spoilage ginger (B) from GenBank.

Veronaea botryosa AB369905
Veronaea japonica EU041818

The tree was constructed based on the neighbor-joining analysis and confidence intervals in tree topology were estimated by bootstrap analysis with 1,000 replicates.
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Fig. 3. Antifungal activity of natural plant extracts based on disc
diffusion assay against Fusarium oxysproum isolated from stored
ginger for 120 days.

Symbols; No.l, Cinnamomum cassia; No2, Taraxacum Platycarpum, No3, Rubus
coreanus Miguel, No4, Terminalia chebula Retzius, No.5, Fugenia caryophyllata, No.,
Mristica fragrans, No.1, Sanguisorba Officinalis, No.8, Alpinia katsumadai, No.9,
Scutellaria baicalensis.
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Table 3. Minimal inhibitory concentrations of 3 selected natural
plant extracts against Fusarium oxysporum isolated from stored
ginger for 120 days by disc diffusion assay

Natural plant extract” MIC (ug/disc)
Cinnamomi Cortex 10?
Taraxacum Platycarpum 25
Caryophylli Flos 10

Mreated sample (medical herb extract) concentration: 20 Hg/disc.
Clear zone size measured the diameter of the zone of inhibition including the diameter
of the disc (8 mm).
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