


Complementary Amino Acid Profile of Dacryodes edulis Fruit and Zea mays Grain

ABSTRACT
[bookmark: _GoBack] Amino acids are vital biomolecules that serve as building blocks of proteins and perform diverse physiological and metabolic functions in living organisms. Plants are a major source of protein especially in regions of food insecurity. This study evaluated and compared the amino acid profiles of boiled Dacryodes edulis (African pear) and Zea mays (maize), with the aim of assessing their nutritional quality and potential contributions to dietary protein requirements. The objectives of the study were to determine the concentrations of essential and non-essential amino acids in each plant, and to compare their profiles to identify potential nutritional advantages. Fresh samples of D. edulis and Z. mays were processed following typical local cooking methods, blanching and boiling respectively before analysis. Amino acid quantification was conducted using Gas Chromatography (GC-MS) after alkaline hydrolysis. The results revealed that both plant samples contained a wide range of essential and non-essential amino acids. D. edulis exhibited higher concentrations of several essential amino acids, including glycine, cysteine, valine, methionine, threonine, aspartic acid, arginine, lysine, tyrosine, phenylalanine, and tryptophan, while Z. mays showed higher levels of serine, glutamine, proline, alanine, isoleucine, leucine, and histidine. The higher essential amino acid content in D. edulis suggests a superior protein quality compared to Z. mays. These findings highlight the potential of D. edulis as a valuable component of complementary plant-based diets, contributing to improved amino acid balance and overall nutritional adequacy.
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1.0	INTRODUCTION
Amino acids are the fundamental building blocks of proteins and play critical roles in nearly all physiological processes in living organisms (Corsetti et al., 2024). They are essential not only for protein synthesis but also for metabolic regulation, neurotransmission, immune responses, and cellular signaling (Newsholme et al., 2023). Amino acid profiling the qualitative and quantitative analysis of individual amino acids in a sample has become an important analytical tool in nutrition science, food biochemistry, and health-related research (Odukoya et al., 2021). 
Numerous therapeutic herbs are known for their antimicrobial (Enemchukwu et al., 2021), antifungal (Igbokwe et al., 2023; Enemali et al., 2024; Achara et al., 2025), anti-anaemic (Ezeigwe et al., 2022; Enemchukwu et al., 2022), anti-diabetic (Iloanya et al., 2021), anti-hyperplastic (Nwobodo et al., 2025) effects. They are utilized as a food source in addition to their nutritional properties (Ezennaya and Ezeigwe, 2023). In history, herbs have been utilized for generations in Africa for both food and medicinal purposes. They have a wide spectrum of uses in African traditional medicine and has been used in the management and treatment of several health conditions (Ezekwesili et al., 2023). There have been several previous studies on the traditional medicinal value, nutritional content (Ani et al., 2024), isolation of different classes of phytochemicals and compounds, and evaluation of their pharmacological activities (Anekwe-Nwokeaku et al., 2024; Ezeigwe et al., 2025). 

Plant-based foods continue to gain prominence due to growing interest in sustainable, affordable sources of amino acids (Suri and Ray, 2023). The nutritional potential of underutilized or regionally important crops, especially those consumed in traditional diets, is increasingly being studied (Chandra et al., 2020). Two such plants of interest are Dacryodes edulis and Zea mays, commonly known as African pear and maize (or corn), respectively (Okoro and Iyawe, 2024). Both are widely consumed in various regions of Africa and play significant roles in food security, dietary diversity, and cultural cuisine (Noort et al., 2022). The evaluation of the amino acid composition of these foods materials will enable researchers assess their nutritional quality, protein value, and potential functional roles in human and animal diets (Adhikari et al., 2022).

2.0	Materials and methods
Sample Collection and identification
Fresh and mature samples of Dacryodes edulis (African pear) and Zea mays (white variety of maize) were procured from a local market in Ikwo, Abakaliki L.G.A., Ebonyi State, Nigeria. Plant materials free from physical damage, insect infestation, or fungal growth were selected. All samples were thoroughly washed under running tap water to remove dirt and surface contaminants. The leaves were identified in the Department of Biology, Faculty of Biological Sciences, Alex Ekwueme Federal University, Abakaliki, Ebonyi State.
Sample preparation
Zea mays was boiled in distilled water at 100°C for 45 minutes, the grains were separated from the cobs. Dacryodes edulis fruits were blanched in distilled water at 60°C for 10 minutes to mimic typical local cooking practice. The samples were allowed to cool at room temperature and subsequently  air dried, after which they were ground into fine powder using a laboratory blender and stored in airtight containers for analysis.
Determination of amino acid profile 
The alkaline extraction of the amino acids was used to avoid destruction of tryptophan by acid hydrolysis according to AOAC method (2006) as reported by Danka et al. (2012) before being subjected to gas chromatographic analysis using a GC machine attached to a HP Chemstation Rev. A09.01 [1206] software data interpretation system. Since the amino acid hydrolysate mixture must be derivatized to a non-polar, the analysis employed the Ethylchloroformate method (Danka et al., 2012) with little modification. This was achieved by reacting amino acid with ethyl chloroformate. 
Principle: 
The principle behind this method is that many amino acids contain amino groups (-NH2 and -NHR) in their structures, consequently, a derivatizing reagent that selectively reacts with the amino group is used. The identification of the amino acid in the analyzed sample was accomplished by comparing the retention time and area under the curve of a standard amino acid with that of the sample.
Procedure: 
Exactly 50 mg of the powdered sample was added 10 ml of 1M KOH. Then incubated for 48 h at 110оС in a hermetically closed glass container for alkaline hydrolysis. After the hydrolysis, the hydrolysate was neutralized by adding of Na2CO3 to pH, 2.5-5.0 range. The sample was purified using cation – exchange solid phase extraction technique. The amino acids in purified solutions were then derivatized using ethyl chloroformate by the established mechanism (Husek, 1991)
The excess derivatizing reagent was removed by scavenging with nitrogen gas. The derivatized amino acids were dissolved in aliquot part of isooctane before being injected to a GC machine fitted with Pulse flame photometric detector (PFPD). The signal and chromatograph was recorded by a HP Chemstation Rev.A09.01 [1206]
Amino acid calibrations with standards were prepared by serial dilution of a standard mixture obtained from Sigma Chemical Company USA. Aliquots of the calibration standards were derived in the same manner as the samples. The identity of the studied amino acids was established by comparing the spectra data with the standard.
Statistical Analysis
The data obtained from the study were analyzed using IBM statistical product and service solutions (SPSS) version 27 and the results were expressed as mean ± standard error of mean (SEM) of triplicate measurements. 

3.0	RESULT
Result of Amino acid analysis of Zea mays and Dacryodes edulis 
The chart in figure 1 revealed the amino acids concentrations of Zea mays and Dacryodes edulis. They contain a range of essential and non-essential amino acids. D. edulis had a higher concentration of several amino acids compared to Z. mays. 
Glycine, cysteine, valine, methionine, threonine, aspartic acid, arginine, lysine, tyrosine, phenylalanine and tryptophan concentration were higher D. edulis, however serine, glutamine, proline, alanine, isoleucine, leucine and histidine were higher in Z. mays. D. edulis had a higher amount or the essential amino acids needed by the body.


Figure 1:  Result of Amino acid concentration (g/mg protein ) of boiled Zea mays and Dacryodes edulis expressed as mean ± SEM.
 
4.0	Discussion
Amino acid profiling of plant foods has been a subject of extensive research due to its relevance in evaluating protein quality and dietary adequacy, especially in populations that rely heavily on plant-based diets (Wang et al., 2021).  Studies have focused on determining the types and quantities of amino acids present in various legumes, cereals, nuts, seeds, fruits, and vegetables to assess their potential as sources of essential amino acids and to support food fortification, dietary planning, and nutritional interventions (Aguayo et al., 2021).
Plant-based foods have been known to contain incomplete protein profiles; therefore may be lacking one or more of the essential amino acids (Aguayo et al., 2021). As a result, understanding their amino acid composition has become vital in formulating complementary diets, where different plant foods are combined to achieve a complete amino acid profile (Wang et al., 2021). Legumes, for example, are generally rich in lysine but deficient in sulfur-containing amino acids like methionine and cysteine, while cereals like maize are low in lysine and tryptophan but adequate in methionine (Aguayo et al., 2021). 
The results of the amino acids composition as shown in figure 1 above indicates that  both the boiled maize and African pear pulp are  rich in essential amino acids such as lysine, histidine, threonine, leucine, isoleucine, methionine and phenylalanine and non-essential amino acids which include; arginine, aspartic acid, glutamic acid, valine, cystine, glycine, proline, tyrosine and alanine. The contents of non-essential amino acids in these samples are more than the essential amino acids. The compositions of amino acid were higher in African pear than boiled maize. 
 Amino acids play important roles as antioxidants, immune modulators, and precursors to bioactive molecules. Methionine participates in the methionine cycle, providing sulfur for GSH synthesis and detoxifying oxidative stress (Bottje   and   Wideman, 1995).   Histidine acts as a scavenger of free radicals and a precursor for carnosine, which has antioxidant and anti-inflammatory properties (Boldyrev et al., 2013). Glutamine regulates inflammatory responses by fueling immune cells and suppressing nuclear factor kappa B (NF-κB) activation (Cruzat et al., 2018). Arginine serves as a precursor for nitric oxide (NO), modulating inflammatory and immune responses (Morris, (2007). Glycine has been reported to modulate inflammatory responses by inhibiting leukocyte activation and reducing cytokine release (Cruzat et al., 2018). These functional properties suggest that consumption of D. edulis and Z. mays may offer additional health benefits beyond their protein value.
These findings align with previous reports that cereals like maize are low in lysine and tryptophan, which are the first limiting amino acids in human diets (Keast et al., 2019; Maqbool et al., 2021). D. edulis have also been reported to have high levels of essential amino acid profiles, with significant levels of leucine, lysine, threonine, and phenylalanine (Okoro and Iyawe, 2024). Similarly, studies on maize have confirmed that processing can affect its amino acid composition, (Badu-Apraku et al., 2020). Heat treatment may cause degradation of heat-labile amino acids which might have affected the concentrations of amino acids in the plant materials. Plant are antinutritional factors such as phytates and tannins, which can reduce amino acid digestibility, which can also reduce the levels of amino acids in both plant materials (Suri and Ray, 2023). 
The complementary amino acid patterns of D. edulis and Z. mays make them promising for developing nutritionally enriched foods. Their integration into traditional diets could improve dietary protein quality, especially in regions where animal protein sources are scarce (Noort et al., 2022). Therefore, promoting the consumption and processing of D. edulis alongside cereals like maize could thus contribute significantly to food security, nutritional diversity, and sustainable dietary practices in sub-Saharan Africa (Chandra et al., 2020; Odukoya et al., 2021).
Conclusion
The amino acid profiling of boiled Zea mays and blanched Dacryodes edulis revealed that both plants are rich sources of essential and non-essential amino acids, with D. edulis demonstrating a higher overall amino acid concentration. The predominance of essential amino acids such as lysine, methionine, threonine, and phenylalanine in D. edulis underscores its importance as a nutritionally dense food. However, Z. mays showed relatively higher levels of leucine and isoleucine, which play key roles in muscle metabolism. The complementary amino acid profiles of these two food materials suggest that their combined consumption could enhance dietary protein quality in plant-based diets. Therefore, promoting the inclusion of D. edulis and Z. mays in local diets can contribute significantly to food security and nutritional diversity in regions where animal protein sources are limited.
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