
ISSN:(O)2320-5407, ISSN(P)3107-4928                       Int. J. Adv. Res. 14(10), October -2026, 15-19 

 

15 

 

Journal Homepage: -www.journalijar.com 

 

 

 

 

Article DOI:10.21474/IJAR01/24308 

DOI URL: http://dx.doi.org/10.21474/IJAR01/24308 

 

RESEARCH ARTICLE 
 

ANTIMICROBIAL POTENTIAL OF SHEA BUTTER PRODUCTION WASTE : IN 

VITRO ANTIFUNGAL ACTIVITY OF SHEA HULL AND PRESS CAKE 

METHANOLIC EXTRACTS 
 

Kouassi Armand Kanga
1
, Abel Boris Kouakou

2
 and Rose-Monde Megnanou

3 

 

1. Allassane Ouattara University.  

2. National Center for Agricultural Research (CNRA). 

3. Felix Houphouet-Boigny University. 

…………………………………………………………………………………………………….... 

Manuscript Info   Abstract 

…………………….   ……………………………………………………………… 
Manuscript History 

Received: 04 August 2026 

Final Accepted: 08 September 2026 

Published: October 2026 

 

Key words:- 
Vitellaria paradoxa; shea shells; shea 

seed cakes ; antifungal activity; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shea shells and press cake (Vitellaria paradoxa) are major by-products 

of shea butter processing that remain largely underutilized despite their 

content of potentially bioactive compounds. This study aimed to 

evaluate the in vitro antifungal activity of methanolic extracts obtained 

from shea nut shells and press cake against selected fungal strains 

associated with mycoses and food contamination. The extracts were 

prepared by macerating powdered samples in 70% methanol for 48 h at 

room temperature, followed by filtration and solvent evaporation using 

a rotary evaporator. Phytochemical screening was performed to identify 

the major classes of secondary metabolites present in the extracts. 

Antifungal activity was evaluated using the agar disc diffusion method, 

while the minimum inhibitory concentrations (MICs) were determined 

using serial extract dilutions. Phytochemical screening revealed the 

presence of several bioactive compound classes, including polyphenols, 

flavonoids, tannins, saponins, and triterpenes. The extraction yields 

were 21.20% for press cake and 7.20% for shea nut shells. Both 

extracts exhibited antifungal activity against all tested strains, with 

inhibition zones ranging from 13 to 17 mm. The lowest inhibitory 

concentration recorded was 1.56 mg/mL for Aspergillus flavus and 

Aspergillus fumigatus, whereas a concentration of 6.25 mg/mL was 

required to inhibit Candida albicans. These findings demonstrate the 

antifungal potential of shea nut shells and press cake and suggest that 

their phenolic and terpenoid constituents may contribute to the 

observed activity. Further studies are required to isolate and 

characterize the active compounds and to assess their toxicity and in 

vivo efficacy. Shea nut shells and press cake therefore represent 

promising sources of bioactive compounds and may provide opportunit

ies for the valorization of shea-processing by-products. 
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Introduction:- 
Infections caused by fungi (Aspergillus) or yeasts (Candida), also known as mycoses, are increasingly difficult to 

inactivate, with a rapidly growing frequency, thus causing a real public health problem (Azim and Ahmed, 2024, 

Esmaeili et al., 2025). Candida sp and Aspergillus are occasional but often dangerous parasites (Azim and Ahmed, 

2024, Stemler et al., 2024). Aspergillus is a filamentous species of opportunistic pathogenic fungus, but very virulent in 

the event of a drop in immunity, particularly in HIV-positive patients. It causes cutaneous and systemic infections, 

particularly bronchopulmonary infections, through its vegetative form or through the spores that it disseminates in the 

air (Tan et al., 2022, Stemler et al., 2024). As for Candida sp, it induces several types of infections ranging from a 

simple skin infection to more serious cases such as oral and sexual infections. It should also be noted that Candida sp 

and Aspergillus cause cases of food poisoning (Lass-Flörl et al., 2024). Despite the availability of antibiotics and 

appropriate modern drugs, a resurgence of these infections is observed. The appearance of strains resistant to the usual 

antibiotics and the emergence of the pathogenicity of strains that are usually saprophytic in our environment are the 

main factors of this strong resurgence (Vitiello, 2023). The increase in fungal resistance to conventional drugs and the 

fact that most antifungal drugs only have fungistatic activity, justify the search for new strategies to fight fungal 

infections (Dong et al., 2023, Esmaeili et al., 2025). Thus, several works have highlighted the biological activities 

(antifungal, antibacterial, anti-inflammatory, antioxidant, etc.) of several aromatic and medicinal plants ; in particular 

the inhibitory power of their extracts on the growth and toxinogenesis of several bacteria and fungi responsible for food 

and skin infections (Dong et al., 2023, Jadimurthy et al., 2023, Esmaeili et al., 2025). These considerations led us to 

consider the possibilities of using shea to treat various infections involving fungal and bacterial agents. 

 

Indeed, shea is a multipurpose tree where all its parts are used by rural populations ; the leaves, bark, flowers, latex, 

roots and shea butter are widely used in traditional pharmacopoeia (Ojo et al., 2021). For a long time, shea nut shells 

and press cake, considered by-products of shea butter processing, were discarded. However, the work of Kouakou et al. 

(2021) demonstrated that these by-products are rich in phenolic compounds, which confer significant antioxidant 

activity. These findings open up new avenues for the valorization of shea nut shells and press cake, particularly with 

regard to their potential antimicrobial properties.The objective of this study was to evaluate, in vitro, the antimicrobial 

activity of methanolic extracts of shea nut shells and press cake against fungal strains responsible for mycoses and/or 

foodborne contamination. This study forms part of a broader research effort aimed at identifying new natural sources of 

bioactive compounds. 

 

Materials and Methods:- 
Plant material:- 

Organic material for this study consisted in shea hulls and press cakes which constitute waste products from the shea 

butter process of (Megnanou et al. 2007). Shea nuts collected in m'bahiakro, town located in the central east of Ivory 

Cost. 

 

Microorganisms used:- 

Antifungal activity of shea hulls and press cakes extracts was tested against two fungal strains (Aspergillus fumigatus, 

Aspergillus flavus) and one yeast (Candida albicans). These strains were supplied by the National Polyclinic Institute 

Houphouët Boigny of Yamoussoukro ; they are known to be cause several infectuions. 

 

Methods:- 
Shea hulls and press cake hydromethanolic extracts setting:- 

Method described by Guede-Guina et al. (1997) was used for methanolic extraction of shea hulls and press cakes. 

One hundred grams of powdered shea nut shells or press cake were homogenized under magnetic stirring in 1 L of 70% 

methanol for 48 h at room temperature. Following filtration of the mixture through hydrophilic cotton and Whatman 

filter paper, the solvent was evaporated at 40 °C using a rotary evaporator. The resulting extracts, designated SHE and 

SPCE for shea nut shell extract and shea press-cake extract, respectively, were stored at 4 °C until further analysis.For 

antimicrobial activity assays, the extracts were resuspended in distilled water to obtain solutions at a concentration of 

50 mg/mL. The resulting solutions were sterilized before use. 

 

Phytochemical screening of shea hulls and press cakes extracts:- 

Phytochemical screening of shea hulls and press cakes extracts consisted in detecting their the active constituents, 

namely, as far as polyphenols, flavonoids, saponins, steroids, tannins and triterpennic alcools are concerned. Therefore, 

methods described by Martinez et al. (2003), Sofowra (1993) and Wall et al. (1952) were carried. 
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Evaluation of antimicrobial activity:- 

The antimicrobial activity of the extracts was evaluated using the agar disc diffusion method described by Adesokan et 

al. (2007). One hundred microliters of microbial suspensions adjusted to 10⁵ CFU/mL were spread onto Petri dishes 

containing Sabouraud agar. Sterile 6-mm-diameter paper discs separately impregnated with the extract solutions, 

together with a disc impregnated with distilled water as a negative control, were placed on the inoculated agar surface. 

 

Petri dishes containing the microorganisms and impregnated discs were maintained at room temperature for 1 h to 

allow pre-diffusion of the compounds, and were subsequently incubated at 30 °C for 48 h. The antimicrobial activity of 

the extracts was evidenced by the formation of inhibition zones around the discs. The diameters of these zones were 

measured to assess the in vitro efficacy of the extracts against each fungal strain. Strains were classifie either sensitive, 

highly sensitive, extremely sensitive or resistant Hamidi (2013) as fonction to the diameter of inhibition zone.  

 

Hence:- 

- Non-sensitive (-) or resistant: diameter < 8 mm. 

- Sensitive (+): diameter between 9 and 14 mm. 

- Very sensitive (++): diameter between 15 and 19 mm. 

- Extremely sensitive (++) : diameter > 20 mm. 

 

Determination of minimum inhibitory concentration (MIC):-  

Serial dilutions of the extract solutions were prepared to obtain concentrations of 50, 25, 12.5, 6.25, 3.13, 1.56, and 0.78 

mg/mL. The antimicrobial assay described above was performed at each concentration. The minimum inhibitory 

concentration (MIC) was defined as the lowest extract concentration at which a visible inhibition zone was observed 

around the impregnated disc. 

 

Statistical Analysis:- 

Analysis test were carried out in triplicate and the data were expressed as mean ± SD. Statistical was performed 

utilizing Statistica version 7.1, One-way analysis of variance (ANOVA) followed by the LSD Post Hoc test. The P 

values more than 0.05, less than ≤0.05 and ≤ less than 0.01 were considered as not significant, significant and highly 

significant values respectively.  

 

Results and Discussion:- 
According to Sofowora (1993), phytochemical analyses of plant extracts represent an important step in the investigation 

of medicinal plants because they reveal the presence of compounds known to possess biological activities. Although the 

extraction yields differed, reaching 21.20% for the press cake and 7.20% for the shells, phytochemical screening of the 

shea nut shells and press cake revealed the presence of the same bioactive compound classes. These included 

polyphenols, flavonoids, tannins, saponins, and triterpenes (Table I). 

These findings are consistent with the results reported by Kouakou et al. (2021), who quantified substantial but variable 

levels of total phenolics, tannins, and flavonoids in shea nut shells and press cake. 

 

Table I : Phytochemical screening of shea hulls and press cake extract 

 Polyphenols Flavonoids Tannins Saponin Steroids 
 

Triterpenes 

SHE + + + + + + 

SPCE 
+ + + + + + 

(-) = Absent (+) = Presence 

SHE : Shea Hull Extract ; SPCE : Shea Press Cake Extract 

 

Given the presence of phenolic and terpenoid compounds in the shea nut shell and press-cake extracts, and based on the 

known biological properties of these classes of compounds, the antifungal activity of the extracts was subsequently 

investigated. Indeed, a correlation has been reported between the antibacterial and/or antifungal activity of different 

plant parts and their phytochemical composition (Rojas et al., 1992).Analysis of the results showed that all tested 

fungal strains were susceptible to both extracts, as evidenced by the inhibition zones surrounding the extract-

impregnated discs. The inhibition zone diameters ranged from 13 to 17 mm (Table II), while the minimum inhibitory 

concentrations were 1.56 mg/mL for the Aspergillus strains and 6.25 mg/mL for Candida albicans (Table III). 
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The inhibition of microbial growth by the extracts may be attributed to the interaction of the phytochemical compounds 

present in the extracts with the tested microorganisms. Once taken up or interacting with microbial cells, these 

compounds may interfere with enzymes and other cellular effectors, thereby depriving microorganisms of essential 

substrates and metal ions (Dhaouadi et al., 2011).Several authors have reported that the chemical composition of plant 

extracts directly affects their biological properties and, in particular, their ability to inhibit microorganisms (Celiktas et 

al., 2007 ; Van Vuuren et al., 2009). Balinadoa and Chan (2018) and Aziz and Karboune (2018), in studies conducted 

on different plant parts, including leaves and roots, attributed the antimicrobial activity of these plants mainly to their 

phenolic and terpenoid fractions. 

 

Table II : Shea hulls and press cake inhibition halo diameter 

Microorganisms SHE SPCE Sterile distilled water 

Candida   albicans 15 ± 0,8 13 ± 0,3 0 

Aspergillus flavus 15 ± 0,9 17 ± 1,3 0 

Aspergillus fumigatus 15 ± 1,1 16 ± 0,7 0 

SHE : Shea Hull Extract ; SPCE : Shea Press Cake Extract 

 

Table II : Minimum inhibitory concentrations of shea hulls and press cakes extracts against various fungal 

strains 

 Minimum inhibitory concentration (mg/mL) 

Microorganisms SHE SPCE Sterile distilled water 

Candida   albicans 6.25 6.25 - 

Aspergillus flavus 1.56 1.56 - 

Aspergillus fumigatus 1.56 1.56 - 

SHE : Shea Hull Extract ; SPCE : Shea Press Cake Extract 

 

Conclusion:- 
The present study demonstrates the antifungal potential of methanolic extracts of shea nut shells and press cake from 

Vitellaria paradoxa against Candida albicans, Aspergillus flavus, and Aspergillus fumigatus. This activity was 

evidenced by marked inhibition zones and relatively low minimum inhibitory concentrations.Furthermore, 

phytochemical screening revealed the presence of several classes of secondary metabolites, particularly phenolic and 

terpenoid compounds. The presence of these compounds may contribute to the antimicrobial activity observed, 

although their individual contribution was not established in the present study.The inhibitory effect of methanolic 

extracts of shea nut shells and press cake against the tested fungal strains highlights their potential as sources of 

bioactive compounds. However, further studies focusing on the isolation and characterization of the active compounds, 

as well as their toxicity and in vivo effects, are required before any therapeutic applications can be considered.Overall, 

these findings highlight the potential of shea nut shells and press cake as sources of bioactive substances. They also 

offer promising prospects for the valorization of these frequently underutilized by-products of the shea industry. 
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