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Antifungal Activity of Zanthoxylium schmgfaftum Against Pusarmm gramineqrum, a Barley Powdery
Mildew Fungus Byum Soo Kim, Han-Su Jang', Chung Sig Choi’, Jong Sik Kim®, Gi-Seok Kwon,
In-Sook Kwun®, Kun Ho Son* and Ho-Yong Sohn*. School of Bioresource Science, Andong Natzonal
University, Andong 760-749, Korea, 'Gyeongbuk Institute for Bzomdustry, Andong 760-380, Korea *HansBio
Co., Bl center 303, Songchun-dong, Andong 760-749, Korea, *Dept. of Biological Science, and *Dept. of Food
and Nutrition, Andong National University, Andong 760-749, Korea - The powdery mildew, a fungal plant
disease found in varieties of plant cultures, is occurred by attack with Fusarium sp., Sphaerotheca sp.,
Leveilluna sp., and Eryshipe sp.. In this study we investigated the control of Fusarium graminearum, a
barley powdery mildew fungus, by natural plant extracts. Among the 900 plant extracts tested,
Zanthoxylum schinifolium, Ligusticum acutilobum, Bidens frondosa L., Dictamnus dasycarpus, Evodia officina-
lis, Disporum sessile, Scopolin japonica Max., Styrax japonica S. et Z., Dictamnus dasycarpus Turcz,
Sinomenium acutum Rehder et Wils., Eugenia aromaticum, Rubus parvifolius L., Reynoutria elliptica, Coptis
chinensis, Paeonia lactiflora Pall., Rheum undalatum, Paeonia suffruticosa, Oenothera odorata Jacq., Euphorbia
pekinensis Rupr., and Nepeta cataria were selected based on spore germination inhibition assay. Further
mycelial growth inhibition assay with economical and safety considerations led us to finally select Z.
schinifolium (sancho) for control of F. graminearum. To produce antifungal sancho extract, methanol was
suitable for extraction and subsequent fractionations of the extract showed that the water residue
mainly had antifungal activity. The sancho extract and its fractions showed minor antibacterial activity
against different pathogenic or food spoilage bacteria, but they did not show any harmful effects
against young tomato plant by treatment of 1,000 yg/ml in green chamber test. These results sug-
gested that the extract of sancho has high potentials on control of a powdery mildew fungus, F
graminearum.

Antifungal activity, Fusarium graminearum, natural plant extract, powdery mildew,
Zanthoxylum schinifolium
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Fig. 1. Photography of spore germination inhibition assay
against Fusarium graminearum using a 96-well plate.
The arrows indicate the wells showing spore germina-
tion inhibition activity.
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Table 1. Antifungal activity assay of agrochemiclas and natural
extracts against Fusarium graminearum using disc-pa-
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Table 2. Extraction yields and antifungal activities against
Fusarium graminearum of Zanthoxylum schinifolium ex-

per method tracts prepared by different extraction solvents
Chemicals and natural Concentration ~ Clear zone . Extraction yield Clear zone
, Extraction solvent

extracts (ug/ disc) (mm) (%) (mm)
Defenoconazole 500 - Hot water (100°C) 15.82 >90
Thiopanate-methyl 500 - Water (37°C) 1317 > 90
Mancozeb 500 - Methanol 9.91 132
Miconazole 20 230 Ethanol 95% 312 > 90
Zanthoxylum schinifolium 100 150 Ethylacetate 1.82 >90
Ligusticum acutilobum 100 11.2 Hexane 0.68 > 9.0
Bidens frondosa L. 100 9.0

Dictamnus dasycarpus 100 10.5

3 ZAsYch HA hot water, water (30°C), methanol,
95% ethanol, ethylacetate @ hexane 5% A] 2}z ¢] &4
$© 1582, 1317, 991, 312, 1.82 2 0.68% (w/w)Z e},
71& Ba568 2 FE2E 80| thd v Vet oH, 53
AR vlg) A& Ao AHer LS ¢ 5 3
AUtk o ARRAIEL b ge) Bk oje, 9, 718 ¥
3t gl7] o2 saEy, 42 2948 FE[25)F
3 o] F&YHd M E S e Aoz e,
B AdgdMe 2429 S & E 50 pg/disc =2 TA}
A E44& #7113 49, methanol FE&4A 7HF ¢
48 JeEUY dF AR RAE 93 FEE0E
methanol-& 4743l THTable 2). Hexane, ethylacetate %
n-butanol$ o4& ¢33 E£8< 34, n-butanol ¥ &
743 Bokom(4191%), E FFE3 ethylacetate £8E0] 7}
7 2056 2 21.22% 5 vERSITh 2 A7 8497}
A% £ ZFENA 40 YEIHLeH, & EYEdAe
- vk &go] yelgtth(Table 3). 12y & A{FEY
g4 94| methanol F&E GART JjHog o), &
AR g SAste g 55, A3 o] &L A3
A& methanol F+&89] t]% fEltelet da= 3

¥ ox 1

Table 3. Fraction yields of methanol extract by organic solvents
and antifungal activities against Fusarium graminearum

Fraction solvent Fraction yield Clear zone
(%) (mum)
Hexane 10.64 > 90
Ethylacetate 21.22 >90
n-Butanol 4191 >90
Water residue 20.56 125

Az Q9] A, ethanol 355 5 mg/disc FENAM FAT
o] Hafo]H o] Siof, B A¥Y 4% §8E9 methanol
F28 9 ol £ UgT HIN AT 2 4FF 74
Aol dgk GAd B4 250 pg/disc T B8
2T E ALS-H streptomycin®] 3¢ 250 /disc F=0A %
gk dAF E4E Yehloy, 4z A% hexane ¥
n-butanol FZNM FAF Aol YHHAULY, ethyl-
acetate B Z o)M= P. vulgarisE A3 T} AlFolNE B4
o] YefLtA ggkrh(Table 4). o] = 4k2 319 7§ ethanol 5
£E9 ethylacetate £F oA+ 43 A7 & B1[6]3
755} Adolg Ao}, AR, FEEW 2 FE FHY
Aol & ol gt Atk FEEY 45 YT B4 & ot
W, ol g #71AQ AT 4L AR 7% A3

Table 4. Antibacterial activity of methanol extract and its fractions of Zanthoxylum schinifolium (sancho) against different pathogenic

and food spoilage bacteria

Clear zone (mm)

Chemicals and sancho Gram positive

Gram negative

S. aureus S. mutans S. typhimurium P. vulgaris P. aeruginosa E. coli
DMSO - - - - - -
Streptomycin 10.0 15.0 - 85 105 12.0
Methanol ex’. - - 7.0 8.0 - -
Hexane fr, 10.0 7.5 9.5 9.0 - -
Ethylacetate fr. - - - 8.0 - -
n-Butanol fr. - 10.0 7.0 8.0 75 8.0
Water residue - - 8.0 85 - -

1 2 .
*ex: extract, fr fractions
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