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Abstract—  This study aimed at evaluating the antifungal activities of leaf extract of Viscum album (6.25, 12.5, 250, 80 and 
100mg/l along with mancozeb 0.3g/ml on  rot reduction and on mycelia growth inhibition of yam tuber rot pathogens. 
Antifungal susceptibility test, minimum inhibitory concentration against the fungal pathogens were performed by disc 
diffusion method. The bioactive principles were isolated by extraction and then analyzed  by GC-MS SHIMADZU QP 2010, 
Japan while the identification of the bioactive compounds was done by comparing their mass spectra and retention indexes 
with those of National Bureau of standards library and other published spectra. Results showed that Aspergillus niger, 
Fusarium oxysporium Botryodiplodia theobromae and Geotrichum candidum were associated with yam rot.Diameter of 
inhibition result showed that petroleum ether extract was more effective in inhibiting the growth of the fungal pathogens 
than methanol extract V.album was found to show low MIC value (25mg/l). In vivo result showed that V.album extract 
reduced tuber rot caused by different fungal pathogens. B.theobromae was most devastating causing rot area of  6.31cm2 but 
was drastically  reduced after treatment with V.album extract to 2.18cm2 The least divastating fungi was G.candidum causing 
rot area of 2.75cm2 and was reduced to (2.00cm2) after treatment  with V.album extract. Two compounds, caprylamide  and  
linolelaidic acid methyl ester were identified as the major antifungal compounds present in the leaves of V.album. It can be 
suggested that use of V.album would be helpful in the treatment of mycotic infections and in the control of fungal plant 
diseases. 
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I. INTRODUCTION 
 
Dioscorea rotudata (poir)is a major source of 
carbohydrates, mineral salts (calcium, phosphorus, 
iron) and vitamin (AMCOST, 2006). Yam contains 
diosgenin which serve as a base for cortisone and 
hormonal drugs. About 30% of yam produced in 
Nigeria were lost due to inefficient and ineffective 
storage facilities (Agwu and Alu, 2005). Activities  of 
fungi, bacteria, insects and nematodes cause loss of 
over 25% of yam produced annually (Amusa et al., 
2003). These fungi produce mycotoxins which when 
consumed cause liver and kidney problems and 
cancer. 
Popular synthetic pesticides and fungicides 
commonly used in controlling tuber rot diseases have 
been implicated with series of problems such as 
environmental pollution, toxicity to humans and 
animals 
Therefore the aims of the  study are:- 

1. To identify the fungal pathogens that causes 
yam tuber rot 

2. To test the antifungal potency of the leaf 
extract of V.album. 

3. To isolate and identify the antifungal 
compounds present in the V.album leaf extract. 

 
II. MATERIALS AND METHODS 
 
The experiment was carried out at the Department of 
Plant Science and Biotechnology Laboratory, Imo 
State University Owerri, Nigeria. GC-MS was carried 

out at National Research Institute for Chemical 
Technology (NARICT), Zaria, Kaduna State, Nigeria. 
Viscum album leaves were collected from Owerri. 
Three pieces of dried and sterilized rotted yam tuber 
discs (2x2mm) were plated on potato dextrose Agar 
(PDA) and incubated at 270C. Following the 
procedures of Okigbo and Omodamiro, (2006), about 
4kg of powdered  leaf extract was soaked in 98% 
ethanol for 4 days. About 20g of dried ethanoic 
extract was separately soaked in 200ml methanol and 
200ml petroleum ether for 24hours.    
Then 10g petroleum  ether and methanol extracts 
each was dissolved in 10ml DMSO to obtain a 
concentration 100mg/l. Serial dilutions were made to 
obtain concentrations 6.25, 12.5, 25.0, 50.0 and 
100mg/ml. Sterile filter paper discs (6mm) 
impregnated with each concentration of the methanol 
and petroleum ether extract were carefully and firmly 
placed on PDA plates earlier seeded with each fungal 
pathogen.Paper discs  separately impregnated with 
solution of 30mg|ml mancozeb  and sterile water 
were used as control. For invivo study, yam discs 
(1cm thick) were removed from the tubers, then 1ml 
of each methanol and petroleum ether extract was 
dispersed into each hole. The holes were replaced 
with yam discs initially removed and then  sealed 
with Vaseline. 
For isolation of antifungal compounds, 20g dark 
brown ethanolic  extract was dissolved in 200ml 
chloroform (CHCl3) and water and was transferred to 
separating funnel for 1 hour   to obtain chloroform 
soluble fraction. Then 10g of the chloroform fraction 
was partitioned between 
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petroleum ether (60-80oC) and aqueous methanol. 
About 5g of the extract was subjected to column 
chromatography over silica gel (200mesh) and eluted 
gradually with petroleum ether and chloroform to 
yield 3 different fractions (M1, yellow liquid), M2, 
colourless liquid and M3, light blue liquid). Each 
fraction was tested for antifungal activity by disc 
diffusion method .Fractions M1 and M2 that showed 
positive result was subjected to GC-MS SHIMADZU 
QP 2010 Japan. 
Identification of antifungal compounds was by 
comparing their mass spectra and retention indexes 
with those of National Bureau of standards library. 

  
DIAMETER OF INHIBITION OF YAM ROT 
PATHOGENS BY V.ALBUM LEAF EXTRACT 
(MM) 
 
PATHOGENS EXTRACTANTS (30MG/ML)  
 

 
Mean + standard deviation 
NB: All dimensions are in millimeter and include the 
diameter of the discs (6mm). 

EFFECTS OF V.ALBUM EXTRACT ON 
REDUCTION OF ROTS CAUSED BY 
DIFFERENT PATHOGENS. 
 
DIMENSIONS OF ROT (CM2) AFTER 
TREATMENT 
 

 
Mean+ standard deviation 
 
MINIMUM INHIBITORY CONCENTRATIONS 
(MIC) OF V.ALBUM LEAF EXTRACT 
(MG/ML) 
 

 
Mean  + Standard deviation 
  

 

 
 
III. RESULTS AND DISCUSSIONS 
 
The results of isolated pathogens revealed that  
A.niger, B. theobromae, Fusarium oxysporium, 
Geotrichum candidum were responsible for yam tuber 
rot. The  above observation is similar to that of  
Okigbo and Ogbonnaya, 2006 who reported that 
F.oxysporium, penicillium spp, Rhizopus spp have 
been associated with post harvest rots of yam tubers, 

tomatoes,  orange and carrot. The result of antifungal 
activity of V.album showed that the leaf extract 
inhibited the growth of  all the isolated pathogens. 
This is similar to the report that V.album inhibited the 
growth of A.niger, F.oxysporium, Microsporum spp, 
Streptococcus faecium (Yusuf et  al., 2013). V.album 
was reported to completely block the germination of  
spores from Fusarium solani, Sclerotia sclerotium 
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and also induce membrane permeability and spore 
death on phytopathogenic fungi (Giucidi et al., 2004). 
Petroleum ether leaf extract was more effective in 
reducing rot development and in fungi growth 
inhibition than methanol extract. V.album petroleum 
ether extract inhibited the growth of F.oxysporium 
with inhibition zone of 14.38mm while methanol 
extract have inhibition zone of 7.20mm. Similar trend 
was followed by inhibition of B.theobromae by 
petroleum ether leaf extract with inhibition zone of 
15.85mm while methanol extract had inhibition of 
15.23mm. 
The minimum inhibitory concentration (MIC) 
showed that all the pathogens had MIC value of 
25.0mm. A total of 15 mass spectra of different 
compounds were obtained from fraction M1 while 18 
mass spectra of different compounds were obtained 
from fraction M2. GC-MS  result revealed the 
presence of two antifungal compounds and their 
isomers,they are caprylamide or octanoic acid with 
molecular formula C8H17N0 eluted at retention time 
21.168 and  Linolelaidic acid methyl ester (9,12-
Octadecadienoic acid methyl ester), with molecular 
formula C19H3402 eluted at retention time 19.853. 
Caprylamide is a saturated fatty acid found in palms, 
coconut oil cow milk which has antifungal properties, 
fights candida, ringworm, chlamyda infection and 
acne. (Timothy et al, 2013). 
Fatty acids and its derivatives are reported to have 
insecticidal activity against  Sitophilis oryzae , 
inhibits Alternaria solani, Cucumerinum lagenarium, 
F. oxysporium, S. cerevissae, Trichoderma viride 
(Liu et al, 2008) 
 Linolelaidic acid  methyl ester or  9, 12-
octadecadienoic acid methyl ester                          is a 
polyenoic unsaturated fatty acid ester  This 
compound isolated from Jatropha curcas and 
Andrographis paniculata exhibited antimicrobial 
activity (Wei et al, 2014). 

Since V. album leaf extract showed potential 
antifungal activity the extract could be used as a 
potential natural antimicrobial agent against plant 
pathogenic microbes.   
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