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ABSTRACT 

Studies on anti-fungal properties of ginger (Zingiber officinale) and garlic (Allium sativum) on 

mycoflora of smoked cat fishes were carried out in the Plant Pathology Laboratory in the 

Department of Applied and Environmental Biology, Rivers State University of Science and 

Technology. Ten grams from twenty freshly roasted cat fishes purchased from the creek road 

market in Borokiri were incubated in Sabouraud Dextrose Agar (SDA) for mould growth. Three 

fungi with varying degrees of incidence namely Aspergillus tamarii (80%), Rhizopus stolonifer 

(100%) and Fusarium oxysporum (20%) were found to be associated with the spoilage of all the 

smoked cat fish samples causing general soft rot. Further studies of the inhibitory activities of fresh 

and dry samples of ginger and garlic revealed that the fungi isolates were greatly inhibited by the 

plant samples. In general, it was observed that the fresh samples of both ginger and garlic recorded 

(100%) inhibition on all the fungal isolates. 

Key words: Antifungal properties, Ginger, Garlic, smoked cat fishes. 

 

 

INTRODUCTION 

Garlic (A. sativum) belong to the family Alliaceae. It has been used for both medicinal and 

culinary purposes. The garlic bulb is divided into sections called cloves. Garlic is one of 

the most valuable and versatile foods belonging to the Allium family of vegetables which 

also includes onions and chives (George, 1998).  It is a widely used food supplement that 

promotes heart health and provides immunity for the  system with anti-oxidant properties 

that helps in maintaining blood circulation.  One of the most potent and active component 

in garlic is the sulphur compound called allicin which is a chemical compound produced 

when garlic is chopped, chewed or bruised. It is a powerful antibiotic and an agent that 

helps the body to inhibit the growth and development of dangerous microbes (George, 

1998, Chuku et al, 2010). 

Ginger (Zingiber officinale) was originally cultivated in India and has spread all over the 

world. It is often regarded as a spice because of the distinct flavour that can 
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increase saliva production. The part that is used as the spice is the rhizome (George, 1998).  

Ginger was widely used by the ancient Roman Empire and was very expensive but was 

almost lost after the fall of the Roman Empire, but was later rediscovered in Europe 

(Chuku et al, 2010). Ginger greatly influenced the history of man in Ancient China as wars 

were waged as the entire dynasties rose and fell with the objective of seizing it. The sales 

of such spices were the root of the world economy for centuries. Garlic and ginger share a 

common relationship in that they reduce cholesterol, regulate blood pressure and blood 

sugar, prevent artiosclerosis thereby reducing the risk of heart attack or stroke (George, 

1998, Chuku et al, 2010). 

The economic importance of fishes all over the world and that of Niger Delta in particular 

cannot be overemphasized in that they are sources of food for human and feed for animals 

as well as providing gainful employment for the populace (Earl, 1983).  These fishes are 

prone to spoilage after a very short time of storage except if smoked or frozen (Umo-Udofa 

et al., 2014). The mentality that frozen fishes are tasteless still beclouds the Niger Deltans 

who would prefer to consume the fishes fresh, roasted or dried. However, for commercial 

purposes the fishes are smoked and sold to consumers on a large or small scale.  It has 

been observed that the smoked fishes are prone to fungal deterioration which brings about 

their reduction in quality.  One of such fishes that are easily spoilt by fungi is the cat fish 

which is usually reared both in the natural water body and in fish pond with a high growth 

rate. This work therefore investigated. 

a The fungi responsible for the spoilage of cat fishes in the Niger Delta 

b The anti-fungal properties of garlic and ginger for prolonged storage of this fish 

species. 

The knowledge of these will help fish farmers to know how to better handle these 

fishes in storage for an increase profit. It will also enable the farmers to make use 

of a cheaper biotechnological approach for effective preservation of their product. 

 

MATERIALS AND METHODS 

Collection and preparation of ginger, garlic and catfish samples 

One medium sized basket each of ginger and garlic bulbs was purchased from the fruit 

garden market D/line in Port Harcourt and transported to the Plant Pathology Unit in the 

Rivers State University of Science and Technology, Port Harcourt. The samples were 

sorted and decayed ones separated from the apparently healthy ones.  The sorted samples 

of ginger were washed in tap water and rinsed. One kilogram of the ginger sample was 
shared into two equal halves (1/2kg) one part was sun dried for 7days after cutting into thin slices.  

Similarly garlic bulbs were treated as done for ginger to obtain dry and fresh samples. The dry  
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and fresh samples of ginger and garlic were crushed separately in sterile electric blender 

(Philips blender, 350W, 1.5 L) and stored in sterile bottles and labelled accordingly for 

further studies. 

Thirty pieces of freshly harvested and roasted cat fishes were obtained from a fish farmer 

from Rumuokoro in Obio/Akpor Local Government Area in Rivers State Nigeria, and 

carried in a fish tray wrapped with cellophane bag to the Plant Pathology laboratory in 

Rivers State University of Science and Technology, Port Harcourt for fungal isolation and  

studies. 

Determination of proximate composition of ginger and garlic. 

Fresh samples of ginger and garlic were taken to the Food Science and Technology 

Laboratory in Rivers State University of Science and Technology for proximate analysis. 

The parameters analysed were done according to the Association of Official Analytical 

Chemists methods, (1990). 

Mycological studies 

Preparation of test materials, glass wares and other equipment. 

The major operations performed for the isolation of fungi from dry catfish samples were 

the sterilization of Petri dishes, conical flasks, slides and glass plates previously washed 

with soap and rinsed with distilled water. All the glass wares were sterilized in the oven for 

2 hours at a temperature of 160oC. Conical flasks containing culture media were tightly 

plugged with non-absorbent cotton wool and covered with aluminium foil and autoclaved 

at 120oC and 1.5kg cm-2 for 15 minutes.  Inoculating loops were sterilized by dipping for 1 

minute in 70% ethanol and heated to red hot in a bunsen blue flame. 

Preparation of mycological media. 

Sabauraud Dextrose Agar (SDA) medium was prepared according to the manufacturer’s  

guideline by weighing 32.8 g into a conical flask. Exactly 500 mls of distilled water was 

added into the flask and the entire content was stirred with a stirring rod and vigorously 

shaken to homogenize the mixture. The mouth of the flask was plugged with none 

absorbent cotton wool and wrapped with aluminium foil. The conical flask with its content 

was autoclaved for 15 minutes at 120oC and 1.1kg cm-2. The SDA was dispensed into 

sterile Petri dishes and allowed to solidify. 

Isolation of fungi from catfishes. 

One kilogram of dry catfish was purchased from a fish farmer to ascertain the freshness of 

the fish. Some of the dry fishes were tied in a polythene bag and allowed to stand for some 

days for moulds to grow. The mould infected fishes were washed in warm water and rinsed 

in distilled water. The fishes were further surface sterilized with 70% ethanol and some 

pieces plated onto SDA in Petri dishes in triplicate and incubated for seven days. 

Pure cultures were obtained by aseptically picking hyphae from Petri dishes containing 

fungi in combination. These fungi hyphae  
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were picked with flamed inoculating loop and transferred into Petri dishes containing 

freshly prepared SDA and incubated for seven days. Pure cultures were obtained after 

series of subculturing. 

Identification of fungi. 

Wet mounts of fungi on cotton blue placed in Lactophenol were examined microscopically 

and the fungi identified based on their spore morphology, nature of the mycelia using the 

keys of Samson et al. (1981), Cheesebrough, (1991) and Olds, (1983) 

Pathogenicity studies. 

Pathogenicity test was carried out on apparently healthy and uninfected dry catfishes to 

check if the fungal isolates are capable of causing the spoilage of the fish. Five grams of 

uninfected smoked catfish was weighed and surface sterilized in 70% ethanol and plated 

onto SDA in Petri dishes in triplicate and incubated for seven days. The extent of rot was 

assessed using the method of Kassim (1998).   

Determination of extent of rot caused by the fungal isolates. 

To determine the extent of rot caused by the various fungal isolates of cat fish, ten freshly 

dried cat fishes to constant weight were purchased from the Creek road market in Borokiri, 

Port Harcourt.  The different fungal isolates were inoculated in duplicates into the cat 

fishes and labelled accordingly.  The cat fish samples were placed in a plastic container 

with damped Scottie tissue paper and incubated for fourteen days in laboratory.  The loss 

in weight of fish samples was used to assess the extent of rot caused by each of the fungus 

(Onuegbu, 2002). 

% Rot = W-w  x 100 

               W 

Where    W= Initial weight of fish 

          w =   Final weight of fish. 

 

Determination of antifungal properties of garlic and ginger. 

To assess the antifungal properties of garlic and ginger on smoked catfish mycoflora, two 

approaches were used. Firstly, the antifungal properties of dried ground ginger and garlic 

were estimated and secondly that of fresh garlic and ginger were also carried out. Twelve 

Petri dishes were sterilized in the oven for 2 hours at temperature of 160oC and Scottie 

tissue papers dampened in distilled water and placed in each of the Petri dishes. 

Five grams of the smoked catfish was placed in each Petri dish and the three fungal 

isolates were inoculated onto the fishes in the Petri dishes in duplicate and labelled 

accordingly. Five grams of the ground ginger and garlic were placed on the fishes and 
monitored for growth. In a similar experiment, the fresh samples of garlic and ginger 

were also applied on five grams of fishes in Petri dishes. Control experiments with 

fishes inoculated with the various fungi without treatment with fresh and dry ginger 
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and garlic samples were also set up and monitored for mould growth. 

 

RESULTS  

The results of the proximate composition of ginger and garlic are presented in Table 1. Ginger and 

garlic recorded highest values for moisture, higher values for vitamin C, moderate values for 

carbohydrate and protein, and low values for fibre. The lipid value for garlic (6.62) was higher than 

that of ginger (0.51). In general, ginger recorded higher value for moisture only while garlic 

recorded higher values for ash, lipid, fibre, carbohydrate, protein and vitamin C. The implication is 

that garlic has higher nutrient values when compared to that of ginger (Table 1). 

Table 1: Proximate composition of ginger and garlic. 

Parameters                                                       Samples 

 Ginger Garlic 

---------------------------------------------------------------------------------------------------- 

Moisture (%) 80.5 ± 0.003 62.5 ± 0.003 

Ash (%) 3.25 ± 0.003 3.81 ± 0.001 

Lipid (%) 0.51 ± 0.002 6.62 ± 0.002 

Fibre (%) 2.37 ± 0.001 3.05 ± 0.001 

Carbohydrate (%) 5.75 ± 0.003 8.02 ± 0.003 

Protein (%) 7.62 ± 0.001 15.30 ± 0.001 

Vitamin C (mg) 23.4 ± 0.002 42.3 ± 0.002 

------------------------------------------------------------------------------------------------------- 

Mycological Studies 

Results of the fungi associated with smoked catfish are presented in Table 2. Three fungi with 

varying incidence were isolated from smoked catfishes used for the study. They were Rhizopus 

stolonifer (100%,), Aspergillus tamarii (80%) and Fusarium oxysporum (20%). These fungi are 

frequently occurring on most stored produce. These isolation from smoked catfish is in line with 

the findings of other workers (Umo-Udofia et al., 2014). These fungi were also found to be 

saprophytic to freshly smoked cat fish samples. The fungi isolated at the end of the pathogenicity 

test were the same as the ones inoculated into the smoked cat fishes. 

Results on the extent of rot caused by the different fungus on cat fish are shown in Table 3.  

Rhizopus stolonifer caused the highest rot (30%) followed by A. tamarii (20%) and least by F. 

oxysporum (5%).  

Inhibitory ability of dry and fresh samples of ginger and garlic. 

The results of the inhibitory ability of both dry and fresh samples of garlic and ginger are 

presented in Table 4. The results showed that dry ginger inhibited the three fungi 

differently. Dry garlic had 10%  
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Table 2: Fungal isolates from smoked cat fish and percentage incidence. 

Fungi Percentage incidence 

-------------------------------------------------------------------------------------- 

Rhizopus stolonifer.                100 

Aspergillus tamarii                  80 

Fusarium oxysporum                  20 

 

inhibitioneon Aspergillus tamarii, 20% each on Fusarium oxysporum and 

Rhizopus stolonifer respectively as indicated from the rate of growth of these organisms 

after their treatment with garlic.  However, dry ginger had 100% inhibition on the three 

fungal isolates indicating its effectiveness in the preservation of smoked 

 

Table 3. Percentage rot of fungal isolates of cat fish. 

Fungi                                            % rot of cat fishes after 14 days 

------------------------------------------------------------------------------------- 

R. stolonifer 30% 

A. tamarii 10% 

F. oxysporum 5% 

--------------------------------------------------------------------------------------- 

 

 catfishes. Fresh garlic and ginger had 100% inhibition on A. tamarii, F. oxysporum and R. 

stolonifer (Table 4). The implication is that fresh ginger and garlic possessed fungicidal  

attributes on all the fungal isolates from smoked catfishes. 

 

DISCUSSION 

Smoked fishes are generally preserved by placing them in racks over very low heat to 

avoid quality losses (Okaka, 1997). This is because if these fishes are not well smoked, 

they are prone to deterioration by moulds and other spoilage micro organisms like bacteria 

transmitted by flies.  The result from this work implicated R. stolonifer, A. tamarii and F. 

oxysporum to be associated with the spoilage of smoked catfishes.  So many workers have 

reported the association of R. stolonifer, Aspergillus spp, and F. oxysporum as stored 

products fungi causing serious quality reduction of most agricultural produce. (Onuegbu, 

2002, Chuku et al, 2007, Chuku and Adeleke, 2008, Chuku, 2009, Chuku, et al, 2010, 

Chuku, 2011, 2012 and Chuku and Chuku, 2013). Similarly, Rhizopus spp,  
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Table 4: % inhibition of fresh and dry ginger and garlic samples on smoked catfishes. 

Fungal isolates     Fresh Garlic        Dry Garlic      Fresh Ginger     Dry Ginger 

----------------------------------------------------------------------------------------------------- 

Rhizopus stolonifer 100 10 100                100 

Aspergillus tamarii 100 10 100                100 

Fusarium oxysporum   100                  20                      100                100 

----------------------------------------------------------------------------------------------------- 

 

Aspergillus niger, Aspergillus flavus, Penicillium sp and Saccharomyces cerevisae  have 

been isolated from smoked Crayfish (Ogunleye and Yisa, 2012).  Most of these moulds are 

transmitted by flies. Chuku (2007) reported that flies are the major carriers of the 

sporangiospores of Rhizopus spp.  Smoked fishes are always attracted to flies and other 

insects like the red ants which crawl over these products and deposit several diseases on 

them making them unfit for human consumption. R. stolonifer was found to cause the 

highest severity of rot on the smoked cat fish.  Other researchers have reported the high 

severity of rot on most agricultural produce by R. stolonifer (Chuku et al., 2008, Chuku et 

al., 2010).  The processes of handling, processing and preservation of products greatly 

affect the rate of microbial contamination (Okaka, 1997, Chuku et al, 2010).  It was also 

reported that the tropical environment favours the growth of most food spoilage organisms 

(Ihekoronye and Ngoddy, 1985). The deleterious effects of moulds on quality losses of 

stored products have also been reported (Ann and Susan, 1988).  Further reports on the 

antimicrobial activities of garlic and ginger are well documented (Dania et al., 2014, 

Tijjani et al., 2014, Ofuya et al., 2014). Garlic was reported to have greatly inhibited the 

methicillin resistant Staphylococcus aureus (Ojo and Ajayi, 2008). The antimicrobial 

activities of some spices extracts comprising ginger have been reported (Shamsudeen et 

al., 2008). 

 

CONCLUSION 

Fungi are amongst the most important groups of micro organisms on earth whose activities 

on most agricultural products are enormous.  However, they have been found to be 

responsible for the spoilage of smoked fish and other foods. This study have revealed that 

fresh garlic and ginger are capable of inhibiting the growth of the fungai  associated with 

smoked catfishes and are therefore recommended for better preservation of smoked fishes. 

This is due to the fact that these plant materials are very cheap and readily available in our 

local markets and also are spices that are not harmful for human consumption. 
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