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Practical Application of Dioscorea quinqueloba Extract for the Control
of Citrus Green Mold
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This study tested the antifungal compound obtained from a medicinal plant, Dioscorea quinqueloba Thunb.,
in order to search the possibility of practical application of this product in agriculture through evaluating its
activity using the citrus fruits. The extract of D. quinqueloba Thunb., which has the strongest antifungal
activity, was selected as a candidate among 101 plant extracts. Based on this examination concerning
antifungal activity of the product on Penicillium digitatum in vitro, it was confirmed its effect of mycelial
growth inhibition showed over 87% at 0.5 mg/ml concentration. This natural product showed the stability of
the substance, as it was not significantly influenced by pH, temperature, or ultraviolet radiation. While citrus
fruits were stored at room temperature, P. digitatum was inoculated into them in order to prepare a similar
environmental conditions with epidemic occurrence of the mold. As the result of our investigation, the disease
preventive effects of the active antifungal substance evidenced a 100% at 0.5 mg/ml. When the phytotoxicity
of the selected natural product on citrus at 2 mg/ml was assessed, we noted no toxic effects. Based on the
superior preventive effects from this natural product extracted from the plant, it is presumed to be very
useful in agricultural applications for the control of green mold, P. digitatum, which has been occurred often
the biggest problem in the storage of citrus fruits.
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Penicillium?; 50 °|3t &2 #E2] AS7|kE 3 #7134 522 imazalil, thiabendazole, pyrimethanil,
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7+ FF HAshe &40 90% oS AASIAL AthBrown @S UERN = P digitatum o) LAY S| whet &34
3 Eckert, 2000). 53] P. digitatume Penicillium% ¥4 WA A o] A 7]= A th(Fogliata 5, 2001; Kinay 5,
745 oA 7P e Hads AU i, A9y 2007). 2 o] AAAZN SR Lu|pe] S EA ] o
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Table 1. Antifungal activity of plant extracts against Penicillium digitatum

Scientific name Inh1b1t1aon Scientific name Inh1b1t1aon
zone zone
Datura stramonium var. chalybea Koch - Senna occidentalis L. -
Lysimachia barystachys Bunge - Angelica acutiloba Kitagawa -
Amorpha fruticosa L. - Lespedeza cuneata G. Don -
Acer tataricum subsp. ginnala (Maxim.) Wesm. - Albizia julibrissin Durazz. +
Brassica campestris subsp. napus var. nippo-oleifera - Asparagus officinalis L. -
Makino
Artemisia dracunculus - Potentilla chinensis Ser. -
Artemisia capillaris Thunb. - Patrinia rupestris (Pall.) Juss. -
Lespedeza bicolor Turcz. - Hibiscus manihot L. -
Artemisia japonica var. manshurica Kitam. - Aruncus dioicus var. kamtschaticus Hara -
Artemisia sieversiana Ehrh. ex Willd. - Glycyrrhiza glabra L. -
Lonicera maackii (Rupr.) Maxim. - Dianthus japonicus Thunb. -
Vicia unijuga A. Braun - Boehmeria tricuspis (Hance) Makino -
Thalictrum aquilegifolium var. sibiricum - Solanum nigrum L. var. nigrum ++
Hieracium umbellatum L. - Rubia cordifolia var. pratensis Maxim. -
Acer triflorum Kom. - Rubus coreanus Miq. -
Rubia akane Nakai - Persicaria thunbergii (Siebold & Zucc.) -
Potentilla supina L. - Psoralea corylifolia L. -
Sorbaria sorbifolia var. stellipila Maxim. - Euphorbia pekinensis Rupr. -
Alnus sibirica Fisch. ex Turcz. - Scabiosa tschiliensis -
Cornus controversa Hemsl. ex Prain - Penthorum chinense Pursh +
Eleutherococcus divaricatus var. chiisanensis (Nakai) - Draba nemorosa L. -
Cleyera japonica Thunb. - Verbesina alternifolia Britton -
Quercus myrsinaefolia Blume - Serratula coronata var. Insularis Kitamura -
Suaeda maritima (L.) Dumort. - Rudbeckia laciniata L. -
Betula platyphylla var. japonica (Miq.) Hara - Aster tartaricus L. -
Ambrosia trifida L. var. trifida - Achillea alpina var. discoidea (Regel) Kitam. -
Linum usitatissimum L. - Ipomea aquatica Forsk -
Senecio vulgaris L. - Campsis grandiflora (Thunb.) K. Loisel -
Cudrania tricuspidata (Cart.) - Zelkova serrata (Thunb.) Makino -
Saururus chinensis (Lour.) Baill. - Asparagus oligoclonos Maxim. -
Silene armeria L. - Viola patrinii DC. -
Abelomoschus esculentus - Valeriana officinalis var. latifolia MIQ. -
Chrysanthemum burbankii Makino - Patrinia saniculaefolia Hemsl. ++
Tanacetum bungeia - Angelica gigas Nakai -
Stevia rebaudiana Bertoni - Coriandrum astivum L. -
Platycodon grandifliorum A.D.C. - Angelica dahurica -
Momordica charantia L. - Oenanthe javanica (Blume) DC. -
Althaea rosea Cav. - Bupleurum falcatum L. -
Synurus deltoides (Aiton) Nakai - Physalis alkekengi L. var. franchetii Mort -
Achyranthes japonica (Miq.) Nakai - Rehmannia glutinosa (Gaertner) Liboschitz -
Gomphrena globosa L. - Astilbe chinensis var. coreana -
Rosa multiflora Thunb. var. multiflora - Phellodendron amurense Rupr. -
Polygonatum odoratum var. pluriflorum - Ruta graveolens L. -
Taraxacum officinale Weber - Geum japonicum Thunb. -
Campanula takesimana Nakai - Clematis apiifolia DC. -
Equisetum arvense Linne - Lysimachia clethroides Duby -
Prunus mume Sieb. et Zucc - Lysimachia vulgaris var. davurica (Led.) R. Knuth. -
Sedum sarmentosum Bunge - Hibiscus trionum L. -
Vitex rotundifolia L. fil. - Geranium krameri Fr. et Sav. -
Cornus officinalis Sieb et Zucc - Dioscorea quinqueloba Thunb. +H+

Caryopteris incana (Thunb.) Miq.

*Growth inhibition was determined on 7 days after incubation at 25°C. Inhibition zone; —: 0 mm, +: <10 mm, ++: <20 mm, +++: >20 mm.
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Fig. 1. Inhibition rates of mycelial growth of Penicillium
digitatum on PDA media containing different concentration of an
antifungal compound extracted from Dioscorea quinqueloba.
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Fig. 2. Stability concerning antifungal activity on Penicillium
digitatum of methanol extract of Dioscorea quinqueloba against
UV or light treatment.

Table 2. Control effects against Penicillium digitatum by using
different concentration of antifungal compound extracted from
Dioscorea quinqueloba on citrus fruits

. Diseased Control
Concentration
Treatment rate value

mgmh o )
0.05 3336  20.1

. 0.1 333b  20.1
Antifungal compound

0.2 8.3a 80.1

0.3 0Oa 100

Iminoctadine tris 1 Oa 100

Control Prochloraz manganese 1 6.7a 83.9

ontrol complex

None treated 41.7b -

"Means followed by the same letter within the column are not
significantly different by Duncan’s multiple range test at 5% level.
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Table 3. Disease control efficacy of antifungal compound
extracted from Dioscorea quinqueloba against Penicillium
digitatum treated with different concentration of the pathogen on
citrus stored at 22°C for 10 days

Number of Extract Diseased Control
P, digitatum treated ~ concentration rate value
(spores/ml) (mg/ml) (%) (%)
0.3 44 75.3
1x10° 0.4 0 100
0.5 0 100
0.3 17.8 52.9
1x10* 0.4 11.1 70.6
0.5 0 100
0.3 24.4 47.8
1 x10° 0.4 13.3 71.5
0.5 22 95.3
1 x10° - 17.8 -
Control  1x10* - 37.8 -
1 x10° - 46.7 -
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Fig. 3. Phytotoxicity test of the antifungal compound extracted
from Dioscorea quinqueloba against citrus fruits. (A) 1 mg/ml
treatment. (B) 2 mg/ml treatment.
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