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 ABSTRACT 
Fungitoxic effect of aqueous and ethanol extracts of Vernonia amygdalina and Zingiber officinale were 

determined in vitro on causative  agents of yam chips deterioration. The microbial pathogens obtained 

were Aspergillus niger, Aspergillus flavus, Rhizopus stolonifer and Botryodiploida theobromae. Four 

different concentrations of each plant extracts were obtained by blending: 25g, 50g, 75g and 100g of 

V.amygdalina and Z.officinale (separately) All extracts of the plant materials at varying concentrations 

were effective in reducing the mycelia growth of the fungi. The antimycotic effect of the plant extracts 

varied with the solvent of extraction, extraction concentration and the test organisms. Ethanol extracts of 

Zingiber officinale had between moderately effective (32.9%) and effective (74.7%) inhibition on the 

mycelia growth of all the fungi, whereas aqueous extracts of Zingiber officinale depicted a moderate 

effective (21.3%- 41.4%) inhibition on all the fungi tested. Also ethanol extracts of Vernonia amygdalina 

proved to be moderately effective on all the fungal pathogens (28%-40.9%). Aqueous extract of Vernonia 

amygdalina showed between slight to moderately effective inhibition ranging from 9.12% to 24.2% 

respectively. Ethanol extract of Zingiber officinale at 10% extract concentration was the most fungitoxic 

which showed a significant (P<0.05) inhibition on all the test fungi pathogens. This study indicated that 

Zingiber officinale and Vernonia amygdalina were  able to suppress rot-causing fungi of yam chips 

deterioration. The reality of using these antifungal plants to control these organisms serves as a good 

option to chemical control. Zingiber officinale is most recommended as bio protective agent on yam 

chips. 
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 INTRODUCTION 

Yam (Discorea species) a 

monocotyledonous plant, belonging to the 

family Dioscoreaceae, is a herbaceous 

annual climbing plant with edible 

underground tubers ( Orkwor et.al , 1998). 

There are about 600 species of Dioscorea of 

which only Six are economically important 

in Nigeria, these are Dioscorea rotundata 

pori, Dioscorea cayenensis lam, Dioscorea 
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alata, Dioscorea  esculanta loir, Dioscorea 

Dumetorum and Dioscorea bulbifera.  Yam 

is an important food crop in West Africa, the 

carribbean‟s, the Northern and central part 

of South-East Asia including China, Japan, 

Malaysia and Oceania (Coursey, 1967). 

About 90% of Yam production (estimated at 

38.5 million metric tones) in the world is 

confined to the “Yam Zone” which include 

Nigeria, Benin republic, Togo, China, 

Cameroun and Cote “d” ivore. Nigeria alone 

produced 26.4 million tones in year 2000 

(FAO, 2000), making her to be the highest 

producer, followed by Ghana with more 

than 3 million tones and Cote „d‟Ivore with 

2.9million tone (FAO, 2003). 

      Post-harvest loss of yam has been a very 

serious problem to farmers as more than 

40% of their harvest may be lost because of 

decay. (Olurinola et.al, 1992). Studies have 

shown that the principal species of micro-

organisms associated with yam rot in 

Nigeria include  Aspergillus  niger Vam 

Tiegh, Botryodiploida theobromae, 

Fusarium moniliforme, Penicillium 

spp.,Fusarium oxysporium schlect, and 

Aspergillus tamarii (Adeniji, 1970; Okigbo 

and Ikediugwu, 2000; Okigbo, 2002; 

Sangoyomi 2004; Okigbo, 2005). 

      Among the major root and tuber crops, 

yam is considered to be least perishable and 

it is generally stored fresh, some of the 

measures employed against post harvest loss 

of yam caused by pathogenic agent include, 

proper curing, fungicides treatment, 

adequate ventilation, protection of tubers 

from direct sun light and rain, biological 

measures, gamma irradiation and planting of 

resistant varieties (Amusa, et.al, 2003; 

Bediako et.al, 2007). However due to the 

low economic status of farmers in 

developing countries such as Nigeria, 

coupled with lack of expertise in the safe 

handling of these chemicals, environmental 

pollution and the induction of pesticide 

resistance in pathogen, most of the farmers 

have totally failed to adopt them, for one 

cultural reason or the other (Okigbo et. 

al,2009). Against this background, 

considerable efforts are directed at exploring 

the potentials of botanicals (plant extracts) 

as alternatives or complimentary to synthetic 

chemicals, botanicals have the advantage of 

not only been reading available and 

affordable but are also sources of non 

phytotoxic and easily biodegradable 

alternative fungicides and antibiotics, hence 

environment friendly (Akuesh et.al,2002; 

Okigbo and Nmeks, 2005; Okigbo and 

Oniodamiro, 2006). 

 How ever, many plants species are 

capable of synthesizing a wide range of 

useful substances such as pesticides, 

fungicides, pharmaceuticals and flavours 

(Crocomo et.at. 1981) and have been used  

extensively in traditional medicine for the 

treatment and control of diseases (Okigbo 

and Igwe, 2007). Among such plants are 

Zingiber officinale Roscoe (Ginger) of the 

family Zingiberaceae, a herbaceous 

perennial plant, which consist of an 

underground stem or rhizome, bearing erect 

leafy shoots (Chandarana et.al.,2005). It has 
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a pleasant aromatic odor caused by the 

presence of an essential oil and a stinging 

taste, dependent on the presence of the 

phenol-like substance known as gingerol 

(The Great Soviet Encyclopedia, 2010). It 

also contains the compound caprylic acid, 

which has potent antifungal properties 

(Ernst and Pittler, 2000), this on the same 

hand conforms with the observations of 

Okigbo and Nmeka (2005) which indicates 

the presence of antifungal substances in 

Zingiber officinale.  

 Vernonia amygdalina of the family 

Asteraceae is a medicinal plant with 

antimicrobial  potentials. The study of 

several workers confirmed the fungitoxic 

propertiesof this plant.(Obilo et.al. 2005). 

 Plant extracts have been used to 

control yam diseases (Okigbo and 

Ogbonnaya, 2006). It is important to 

search for a method of controlling yam 

chips deterioration that will be affordable, 

durable and environment friendly, 

therefore, this investigation is targeted at 

the inhibitory effects of Vernonia 

amygdalina and Zingiber officinale on 

some spoilage microbial pathogens 

responsible for deterioration of dry yam 

chips.  

 

MATERIALS AND METHODS  

Sources of plant materials 

  Yam chips used for this experiment were 

purchased from moniya-market, whereas 

Fresh leaves of Vernonia amygdalina (bitter 

leaf) and Zingiber officinale  (ginger) were 

purchased from Ojo market and Sassa 

market respectively, all in Ibadan, Oyo 

State, Nigeria. The botanical identities of 

these plants were authenticated by the 

Germplasm Health unit of International 

institute of Tropical Agriculture (IITA) 

Ibadan Nigeria. 

Isolation and Identification of fungi 

   Potato dextrose agar (PDA)was prepared 

according to manufacture‟s specification and 

dispensed into sterile Petri dishes  for  

inoculation. The surface of each yam chip 

was scraped using a sterilized scapel at the 

interface between healthy and infected 

portions of the chips. The yam chips were 

surface sterilized with 10% sodium 

hypochlorite (NaOCL) solution and rinsed 

with five changes of  distilled water.The 

sufacce was then allowed to dry (Ritchie, 

1991), after which each small (5mm by 

5mm) piece was placed on PDA. The 

inoculated Petri-dishes were sealed with 

paraffin to prevent contamination and then 

incubated in Gallenkamp incubator at 28 ± 

2oC  for 5 days. and the set up with three 

replicates were examined daily for fungal 

growth. When growth has established, sub-

culture were prepared using inocula from the 

different organisms in the mixed cultures as 

obtained. After sub-culturing the resulting 

pure cultures were used for characterization 

and subsequent identification of the fungi 

isolates. Cultures, were identified using a 
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compound microscope and identification 

guides (Sulton, 1980; Klich, 2002). 

Preparation of Plant Extracts 

   Fresh leaves of Vernonia amygdalina  and 

rhizome of Zingiber officinale were 

thoroughly washed with sterile distilled 

water and were air-dried at room 

temperature .Four different aqueous and 

ethanol extract concentrations were prepared 

by blending 25g, 50g, 75g and 100g of each 

plant parts using (Eurosonic, E S 210, Great 

star, Asia-blender) in 100ml each of sterile 

distilled water and 100ml of 70% ethanol to 

produce 25%, 50% , 75% and 100% extract 

concentrations respectively. The extract 

were sieved through two layers of sterik 

cheese cloth and stored in sterile conical 

flasks. Cold solvent extraction method was 

used for both ethanol and aqueous extraction 

(Harbone, 1973).  

Effect of Plant Extract on Fungal Growth   
The antifungal effect of the four different 

extract concentration (four for each i.e. 

ethanol and aqueous) which were 25%, 

50%, 75% and 100% extract concentrations 

were determined in vitro by the method of 

Sangoyomi (2004). One millilitre of each 

plant extract concentration ( 25%, 50%,7.5% 

and 100%) was dispensed per Petridish and 

9ml of molten PDA was added to each of 

the extract- containing Petri-dishes to 

prepare a PDA- extract mixtures with 

corresponding 2.5%, 5.0%, 9.5% and 10.0% 

extract concentrations, after which they were 

rotated gently to enable the extract disperse 

evenly.The agar- extract mixture was 

allowed to solidify and then inoculated with 

a 6mm diameter mycelia disc obtained from 

the colony of 4-day old cultures of each of 

the test fungi. The control set-up consisted 

of blank agar plates (no extracts) inoculated 

with each test fungus. (with three replicates 

each). 

 All plates were incubated at 27oC 

and radial growth was measured for five (5) 

days.  Colony diameter was taken as the 

mean along two directions on two pre-drawn 

perpendicular lines on the reverse side of the 

plates.  Percentage inhibition  was calculated 

according to the method described by 

Whipps (1987). 

Percentage inhibition = R1-R2 x 100 

        R
1
          1  

Where, R
1
 is the furthest radial distance of 

pathogen in control plates and R
2
    is the 

furthest radial distance of pathogen in 

extract incorporated agar plates. 

The inhibition percentage was determined as 

a guide in selecting the minimum inhibition 

concentration (MIC) that will be effective in 

controlling the rot-causing fungi.  Extracts 

were rated for their inhibitory effects using a 

scale by Sangoyomi (2004). 
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d”  0% no inhibition  

>   0 – 20%  slight inhibition  

>    20 – 50%  moderate inhibition  

   >    50-100% inhibition (effective) 

100% high inhibition  

Statistical Analysis 

The experimental design used was 

Completely Randomized Design (CRD) 

with three replicate. Data was analyzed 

using Analysis of variance (ANOVA) via 

Statistical Analysis System (SAS) of 

Version 9.1. and Means of treatments were 

compared using Duncan Multiple Range 

Test (DMRT) at P < 0.05.                                                                                                                                

     

RESULTS    

         The following pathogens were isolated 

from yam chips: Aspergillus niger, 

Aspergillus flavus, Rhizopus stolonifer and 

Botryodioploida theobromae. The fungi and 

the prevalence of their occurrence are 

presented in Table 1. The results depicted 

that the most prevalent was Rhizopus 

stolonifer (50% ), while the least prevalent 

was Botryodioploida theobromae (10%).  

 

Effect of crude extracts of Vernonia 

amygdalina and Zingiber officinale on the 

mycelia growth of the test fungi. 

      The inhibitory effects of the plant 

extracts at the different concentrations on 

mycelia growth of Aspergillus flavus were 

shown in Table 2. At 2.5% extract 

concentration, the ethanol extract of Z. 

officinale had 61.8% inhibition, while those 

of aqueous extracts of Z. officinale and both 

aqueous and ethanol extract of V. 

amygdalina were moderately effective 

(<50% inhibition). At 5% extract 

concentration, aqueous extract of V. 

amygdalina had slight inhibition percentage 

of 10.7%, aqueous-extract of  Z. officinale 

and ethanol-extract of  V. amygdalina were 

moderately effective with inhibition 

percentages of 21.3% and 28.0% 

respectively, whereas, ethanol-extract of  Z. 

officinale still maintain moderate inhibition 

of 53.4% . At 7.5% extract concentration, 

the percentage inhibition of both aqueous 

and ethanol extract concentration of the two 

plants were slightly higher than those of the 

corresponding 5% extract concentration, 

with the exception of ethanol- Z. officinale 

extract which gave slight inhibition 

percentage of 36.3%, hence lower than the 

corresponding 5% extract concentration, 

ethanol-extract of Z. officinale showed a 

very high inhibitory effect of 74.7%, 

ethanol-extract of V. amygdalina and 

aqueous extract of Z. officinale gave a 

moderately effective inhibition of 38.2% and 

41.4% respectively, while aqueous extract of 

V. amygdalina showed slight inhibition 

percentage of 20.6%. The highest and lowest 

percentage inhibition of mycelia growth of  

Aspergillus flavus were associated with 10% 

ethanol-extract of  Z. officinale  and 5% 

aqueous-extract of  V. amygdalina. The 
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negative control did not show any inhibition. 

(Table .2). 

           Ethanol-extract of Z. officinale  at 

2.5%, 5.0% and 7.5% all showed  moderate 

inhibition on the mycelia growth of A. niger, 

while at 10% it depicted effective inhibition 

of 55.5% (Table 3), ethanol-Vernonia 

amygdalina extracts and aqueous-Zingiber 

officinale extract at all concentrations 

showed moderate inhibition (>20<50% .). 

The different aqueous-Vernonia amygdalina 

extract concentration showed slight 

inhibition (>0-20% ) ranging from 12.5% to 

17.7%. The control did not inhibit the 

growth of the fungus. 

             All the different percentages of 

ethanol-extracts of (Z. officinale and V. 

amygdalina) and aqueous extract of Z. 

officinale showed moderate inhibition 

ranging between 23.2% to 44.4%, whereas, 

the different concentrations of aqueous-

Vernonia amygdalina extract showed 

slightly inhibitory effect with exception of 

5% which was moderately effective with an 

inhibition percentage of 25.9% on the 

mycelia growth of Rhizopus stolonifer 

(Table 4). 

               Both aqueous and ethanol-extract 

of the different percentages of the two plants 

showed different levels of inhibition on the 

mycelia growth of Botryodioploida 

theobromae (Table.5). Ethanol-Zingiber 

officinale extract at 2.5% and 5.0% were 

effective with inhibition percentages of 

53.2% and 51.1% respectively, at 7.5% and 

10.0% extract concentration, they were 

moderately effective (>20-50% inhibition). 

All the percentages of ethanol-Vernonia 

amygdalina extract concentrations were 

moderately effective with inhibition 

percentages of 37.7% to 42.9%,aqueous-

Vernonia amygdalina extract concentration 

depicted slightly inhibitory effect at all 

level, (percentages) (>0-20% inhibition). 

The control showed an uninhibited mycelia 

growth of the fungus.  

 

Table 1: Percentage occurrence of Isolated Pathogens from yam chips. 
                 

                     Fungi Isolates                   % Occurrence 

         Aspergillus  niger     15 

        Aspergillus  flavus      25 

        Rhizopus  stolonifer     50 
        Botryodiplodia.   theombromae               10         
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Table 2: Effect of Different concentrations of extracts on the growth of Aspergillus  flavus  

 (incubated at 270C for  5 days after inoculation).  

 

  Plant Extracts       Concentration and Categorization of inhibitory effect                              BAP                                                 

             2.5%                    5.0%                      7.5%                  10.0%    

                                         %           Cat.           %            Cat.               %           Cat.             %            Cat                      %        Cat 
 
Ethanol – Zingiber       61.8±0.10   E       53.4±0.10   E       36.3±0.06   ME       74.7±0.06   E 

Ethanol – Vernonia     38.7±0.06   ME     28.± 0.06    ME     33.2±0.06  ME      38.2± 0.06  ME 

Aqueous – Zingiber    37.5± 0.06  ME      21.3± 0.12  ME     35.5±0.06   ME     41.4±0.06   ME 

Aqueous – Vernonia   24.2±0.20   ME     10.7±0.06    SE       1.7±0.06  ME      20.6±0.06   ME 

Control                                                                                                                                           0.0   NE 
 
 KEY-   NE = No inhibition,  ME = Moderate inhibition,  SE =  Slight inhibition, E  = Effective inhibition,  
 Cat = Categorization.   BAP= Blank Agar Plate  

 

Table 3: Effect of Different concentrations of extracts on the growth of Aspergillus  niger  

 (incubated at 270C for  5days after inoculation).  

 
  Plant Extracts                    Concentration and Categorization of inhibitory effect                                          BAP 
 
                                      2.5%                 5.0%                    7.5%                      10.0%    

                                        %              Cat.         %              Cat.            %           Cat.                %         Cat                      %        Cat 

   
Ethanol – Zingiber      46.9±0.10 ME    44.3±0.06    ME     41.6± 0.10  ME          55.5     E 

Ethanol – Vernonia     37.9±0.0   ME     37.33±0.06  ME    35.7±0.06   ME          37.5    ME 

Aqueous – Zingiber   39.0±.06   ME      39.1 ±0.10   ME     35.5±0.06   ME         40.3    ME 

Aqueous – Vernonia   16.2 ±0.06  SE     12.5±0.10   SE     17.7± 0.10   SE          15.4     SE 

Control                                                                                                                                                  0.0   NE 

 
 KEY-   NE = No inhibition,  ME = Moderate inhibition,  SE =  Slight inhibition, E  = Effective inhibition,  
 Cat = Categorization.   BAP= Blank Agar Plate 
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Table 4: Effect of Different concentrations of extracts on the growth of Rhizopus stolonifer 

 (incubated at 270C for  5days after inoculation).  
 
  Plant Extracts                    Concentration and Categorization of inhibitory effect                                          BAP 

 
                                           2.5%                             5.0%                       7.5%                         10.0%    

                                     %                 Cat.           %          Cat.              %            Cat.            %              Cat         %        Cat 
 

Ethanol -  Zingiber     37.5±0.12    ME      44.4       E         32.9± 0.13  ME       35.6±0.12    ME 

Ethanol – Vernonia     31.3±0.06    ME     39.1      ME        25.1±0.06   ME      34.6±0.12    ME 

Aqueous – Zingiber    34.0±0.06    ME     35.0      ME        32.2±0.06  ME       23.2             ME 

Aqueous – Vernonia    15.6 ±0.06  SE      25.9      ME      198.1± 0.06  SE       19.2              SE 
 
Control                                                                                                                                    0.0    NE 
 
 KEY-   NE = No inhibition,  ME = Moderate inhibition,  SE =  Slight inhibition, E  = Effective inhibition,  

 Cat = Categorization.   BAP= Blank Agar Plate 

 

Table 3: Effect of Different concentrations of extracts on the growth of Aspergillus  niger  

 (incubated at 270C for  5days after inoculation).  
 
  Plant Extracts                         Concentration and Categorization of inhibitory effect                                          BAP 
 
                                   2.5%                     5.0%                    7.5%                  10.0%    

                                   %                 Cat.           %           Cat.        %            Cat.            %              Cat         %        Cat 

Ethanol -  Zingiber    35.2±0.06     E       51.1         E      46.1± 0.06  ME      48.8±0.06  ME 

Ethanol – Vernonia    40.4±0.10   ME      40.9         ME   38.7±0.06    ME     40.1±0.06  ME 

Aqueous – Zingiber   42.9±0.17    ME   39.7±0.06   ME   42.5±0.12   ME     37.7±0.06  ME 

Aqueous – Vernonia   9.12 ±0.15   SE   12.2±0.06   SE    11.3± 0.06   SE      20.0±0.06  SE 

Control                                                                                                                                    00      NE      

 KEY-   NE = No inhibition,  ME = Moderate inhibition,  SE =  Slight inhibition, E  = Effective inhibition,  
 Cat = Categorization.   BAP= Blank Agar Plate 
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DISCUSSION AND CONCLUSION 

                     
The organisms associated with deterioration 

of yam chips in this research  work  were  A. 

flavus,  A. niger, R. stolonifer and  B. 

theombromae, with R. stolonifer been the 

highest in occurrence while B. theombromae 

was the least occurring.¸ The fungal species 

that colonized the exposed yam chips during 

drying must have been present in the 

atmosphere in the form of spore, and got to 

yam during the sun and ambient drying.  

         The inhibitory effect of aqueous and 

ethanol –extracts of V. amygdalina and Z. 

officinale at four different concentrations 

(2.5%, 5.0%, 7.5% and 10.0%) were 

evaluated in order to develop affordable and 

simpler methods of controlling deterioration 

of yam chips. The result of this study 

showed that the ethanol and aqueous 

extracts of the plants at all the 

concentrations were inhibitory on the test 

organisms in vitro, with ethanol extracts 

been more potent. This is in line with 

observations made by Okigbo and 

Odurukwe (2009) and that of Sangoyomi 

(2004). The inhibitory effect on the test 

fungi differs with the plant materials and 

solvent of extraction. Generally, the ethanol 

extracts were more effective than their 

corresponding aqueous extracts of the plant 

samples, this can be attributed to the fact 

that ethanol is an organic solvent and will 

dissolve organic compounds better, hence 

liberate the active compounds required for 

anti-microbial activities. (Ekwenye and 

Elegalam,2005). The difference in the 

fungitoxic potential between extraction 

mediun can also be as a result of the 

different susceptibility of each of the test 

isolates to different concentrations of the 

extracts, this also agrees with the findings of 

some workers (Amadioha, 2000; Onifade, 

2002; Okigbo and Nmeka, 2005; Okigbo 

and Odurukwe, 2009). 

            With regards to A. flavus, it was 

observed that the ethanol-extracts of Z. 

officinale gave the highest inhibition on the 

mycelia growth of the fungus (74.7%) this 

was observed at 10% extract concentration 

(Table 2), followed by aqueous extract of Z. 

officinale (41,4%). Both ethanol and 

aqueous extract of V. amygdalina showed 

less potency against the fungus with the 

highest inhibition percentages of  38.7% and 

24.25. The control did not show any 

inhibition. The inhibitory effects of the 

plants extracts were highly dependent on 

concentrations this agrees with the reports  

of  Ekwenye and Elegalam (2005), Okigbo 

and Igwe (2007). With a higher 

concentrations higher level of inhibition was 

produced which reduces as the concentration 

reduces. This is similar to the results 

obtained by Suleiman (2010) who stated a 

significant difference between mycelia 

growth value recorded on the various plants 

extracts concentration, this suggest that there 

is difference in the solvent soluble 

antifungal elements in the respective leaf 

extracts as reported by Iwu (1993) and 

Sofowora (1997). 

               For A. niger a significant inhibition 

on mycelia growth was associated with 

ethanol extract of  Z .officinale at 10% 
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extract concentration. The inhibitory effects 

of ethanol-extract of V. amygdalina and that 

of aqueous extracts of Z. officinale was 

moderate, while the effect of aqueous 

extract of V. amygdalina was slightly 

effective. 

       With regards to R. stolonifer, both 

ethanol-extract of Z. officinale, ethanol- 

extract of V. amygdalina and aqueous-

extracts of Z. officinale at all concentrations 

showed moderately effective inhibition on 

the mycelia growth of the fungus, while 

aqueous- extract of  V. amygdalina at all 

concentrations was slightly effective with 

the exception of 5.0% extract concentration 

which depicted moderately effective 

inhibitory effect, this is similar to 

observations made by Ameinyo and Ataga 

(2007). 

              For B. theombromae, there was a 

little change in the trend observed in the 

other organisms, lower extract 

concentrations (2.5% and 5.0%) in most 

cases showed higher inhibitory effect than 

the higher concentrations (10.0%). Ethanol-

Zingiber officinale extracts were associated 

with effective (significant) radial growth 

reduction at 2.5% and 5.0% extract 

concentration while at 7.5% and 10.5% 

extract concentration, it showed moderate 

inhibitory effect, ethanol extract of V. 

amygdalina  and aqueous extract of Z. 

officinale at all concentrations also showed  

moderately effective inhibition, whereas 

aqueous –V. amygdalina extract showed 

slightly effective inhibition at almost all the 

levels with exception of 10%  extract 

concentration which showed higher potency 

of 20%, hence it was moderately effective. 

                           This study reveals the fungitoxic 

potentials of aqueous and ethanol extracts of  

V. amygdalina and Z. officinale at different 

concentrations and therefore recommend 

their uses as natural fungicides. The 

presence of fungicidal substances in these 

plant species agrees with other workers 

(Okigbo et,al., 2009; Sangoyomi,2004; 

Ameinyo and Atanga, 2007; Ekwenye and 

Eleganlam,2005; Okigbo et.al.,2009). The 

variation observed in the fungitoxic ability 

of these extracts used in this research work 

is due to the solubility of the active 

compounds in water or ethanol, the 

susceptibility of each of the test isolates to 

different concentrations of the extracts or the 

presence of inhibitor against fungicidal 

principles in the plant extracts. This on the 

same hand, agrees with the investigations of 

some researchers (Amadioha, 2000; Okigbo 

et.al 2009; Okigbo and Odurukwe,2009; 

Okigbo and Nmeka, 2005,) hence from the 

result obtained in this research work, it is 

obvious that both aqueous and  ethanol- 

extract of Z. officinale and V.amygdalina 

could be used as natural fungicides in 

control of micro organisms that causes the 

deterioration of yam chips, since they 

inhibited the growth of the test fungi, 

however ethanol-extract of  Z. officinale 

seems to be the most effective, and as such 

can provide alternative ways of reducing and 

controlling the deterioration of yam chips, 

since most commerecial fungicides are 

costly, not readily available and are not 

environmental  friendly. 
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