
 Corresponding author: OtuChristian, Glory 

Copyright © 2026 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution License 4.0. 

Comparative chemical compositions of Moringa oleifera L. leaves from selected 
locations in South-Eastern Nigeria 

Glory OtuChristian *

Biochemistry Research Unit, Department of Science Laboratory Technology, School of Science, Akanu Ibiam Federal 
Polytechnic Unwana, Afikpo, Ebonyi State, South-Eastern Nigeria. 

World Journal of Advanced Research and Reviews, 2026, 31(01), 821–827 

Publication history: Received on 01 July 2026; revised on 12 July 2026; accepted on 14 July 2026 

Article DOI: https://doi.org/10.30574/wjarr.2026.31.1.1858 

Abstract 

Plants have been an important source of medicine and nutrition for decades due to the presence of a variety of 
phytochemicals and nutritional constituents. Comparative chemical compositions of dried samples of Moringa oleifera 
L. leaves from selected locations (Afikpo, Abakaliki, Owerri, Okigwe, Umuahia and Aba) in South-Eastern Nigeria were
investigated using standard methods. A set of five samples of Moringa oleifera L. leaves from each of the geographical
locations were randomly collected, cleaned, air-dried and pulverized. The phytochemical and proximate compositions
of the dried Moringa oleifera L. leaves were analyzed. The results of the phytochemical and proximate compositions of
Moringa oleifera L. leaves varied significantly (P < 0.05) from one source to another.  The phytochemical analysis
recorded the concentrations in mg/100 g with Alkaloid content ranged from 1.37±0.10 in Okigwe to 5.85±0.15 in
Umuahia; flavonoid from 8.77±0.78 in Abakaliki to 15.37±0.55 in Umuahia; phenol from 10.00±0.56 in Okigwe to
16.90±1.33 in Umuahia; saponin from 1.05± 0.15 in Abakaliki to 1.20±0.10 in Aba and tannin ranged from 6.75±0.37 in
Abakaliki to 8.45±1.24 in Aba.  The proximate analysis recorded the concentrations in % with crude protein ranged
from 10.20±0.31-29.21±0.28; moisture from 3.60±0.61-9.64±0.77; ash from 7.20±0.50-16.10±0.45; crude fat from
6.28±0.28-15.20±0.41; crude fibre from 10.75±0.35-30.90±1.17 and carbohydrate from 25.09±1.01-48.99±0.64
respectively. The phytochemical and proximate values obtained in samples from different locations indicate, that the
samples have therapeutic, medicinal and nutritional potentials with Umuahia leading in value. These differences
observed could be as a result of variations in soil nutrients from the various sources and seasonal variations. It could
therefore be concluded that Moringa oleifera L. leaves obtained from Umuahia has more therapeutic, medicinal and
nutritional values than those obtained from other locations and could be used to improve health and nutrition in South-
Eastern Nigeria.
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1. Introduction

For decades, shrubs and herbs have been an important source of nutrition in medicine.  Trees and shrubs with medicinal 
and nutritional potentials are numerous in Nigeria [1]. According to the World Health Organization (WHO), many people 
now rely primarily on traditional remedies such as herbs for their nutritional supplement and medicines [2]. The 
presence of a variety of phytochemicals and nutritional constituents in these plants account for their medicinal values 
[3]. This explains why their levels in many plants both in Nigeria and elsewhere are been investigated [4]. The 
antioxidant properties of plant’s constituents reveal their medicinal roles in disease prevention or control, usually 
associated with amphipathic molecules that are referred to as polyphenolic compounds [5]. There is an increase in the 
dietetic and medicinal uses of plants and vegetables in the society because of its use in the maintenance of health and 
disease prevention [6]. 
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Moringa oleifera l. is among those herbs that exhibit nutritional potentials and other uses. It originated from India, has 
been naturalized in many locations in the tropics and now widely cultivated in other countries [7]. Every part of M. 
oleifera L. is edible, has medicinal properties and is commercially exploitable for the development of medicinal and 
industrial by-products [6]. Locally, the leaves, fruits, flowers and pods of Moringa oleifera L. tree are used as  nutritious 
vegetable in countries like India, Pakistan, the Philippines, Hawaii and some African nations [8, 9, 10].  Moringa oleifera 
L. tree is used as an alternative food supplement to imported one to treat and fight malnutrition because of the 
usefulness of its chemical constituents in developing countries[11]. Phytochemicals such as flavonoids, polyphenols 
vanillin, omega fatty acids, carotenoids, ascorbates, tocopherols, beta-sitosterol, moringine, kaempferol and quercetin 
have been reported in Moringa oleifera L. tree [12, 13, 14]; these compounds have various biological activities, including 
antioxidant, anticarcinogenic, immunomodutory, antidiabetic, antiatherogenic, anti-ulcerogenic, hypocholesterolemic, 
antimicrobial and hepatoprotective functions[15, 16, 17, 18, 19, 20]. Moreover, Moringa oleifera L. tree contain trace 
elements that are essential to human health. For instance, magnesium, iron, selenium and zinc play an important role 
in metabolism [21]. 

In some of the South-Eastern States of Nigeria, M. oleifera L. tree is widely cultivated and consumed as vegetable and 
medicinal plant. Despite the use of this plant for such a wide variety of purposes ranging from dietetic and medicinal 
values, to date, a detailed comparative studies on phytochemical and nutritional constituents of M. oleifera L. leaves 
from South-Eastern States of Nigeria has not been reported and as such, this study will generate baseline data to bridge 
this scientific gap. 

2. Materials and methods 

2.1.  Collection and authentication of plant material 

The leaves of Moringa oleifera L. were selectively obtained from Afikpo located on (553N 756E/5.883N 7.933E ), 
Abakaliki located on (620N 806E/6.333N 8.100E ), Aba located on ( 507N 722E/5.117N 7.367E), Umuahia located on 
(532N 729E/5.533N 7.483E ), Okigwe located on ( 549 45N 721 2E), and Owerri located on (529 06N 702 06E/5.485N 
7.035E ), South- Eastern Nigeria, and were authenticated at the Botany Unit of Akanu Ibiam Federal Polytechnic, 
Unwana, Afikpo, Ebonyi State by Dr. Mrs. S. E. Obasi, the Polytechnic Taxonomist. The voucher specimen (No 120) was 
placed in a herbarium for future references. These locations are found in Ebonyi, Abia and Imo States of South-Eastern 
Nigeria.  

2.2. Methods 

2.2.1. Preparation of Plant Materials 

 A set of five samples of Moringa oleifera L. leaves from each  of the geographical locations were randomly collected, 
cleaned, air-dried, pulverized using Blender/Miller 111, (Model MS-223, China) and the resulting powder were stocked 
in well labeled – dried black plastic containers inside the storeroom at room temperature of 250C for analysis. 

2.2.2. Phytochemical Analysis 

Alkaloid and phenol determinations were done by the method of [22], and [23]. Saponin Determination was carried out 
by the method of [23]. Tannin Determination was by [24] Method. Determination of Flavonoid was carried out using 
[25] Methods. 

Proximate determination was carried out according to the method of [26] to quantify the moisture, ash, crude protein, 
crude fat, crude fibre and carbohydrate components of the sample. 

2.2.3. Statistical analysis 

One-way analysis of variance (ANOVA) followed by Duncan’s multiple range test (DMRT) by Statistical Package for 
Social Sciences (SPSS) Window 16.0 were used for the statistical analysis of the results. 

2.3. Results 

Figure 1 shows the phytochemical composition of Moringa oleifera L. leaf samples. 

The results of the phytochemical compositions are recorded in Figure 1 in mg/100g.  Alkaloid content ranged from 
1.37±0.10 in Okigwe to 5.85±0.15 in Umuahia; flavonoid from 8.77±0.78 in Abakaliki to 15.37±0.55 in Umuahia; phenol 



World Journal of Advanced Research and Reviews, 2026, 31(01), 821–827 

823 

from 10.00±0.56 in Okigwe to 16.90±1.33 in Umuahia; saponin from 1.05± 0.15 in Abakaliki to 1.20±0.10 in Aba and 
tannin ranged from 6.75±0.37 in Abakaliki to 8.45±1.24 in Aba. 

The alkaloid, Flavonoid and phenol contents in samples obtained from Umuahia were significantly (p < 0.05) higher 
than in samples from other locations. Saponin content in samples from different locations were not significantly (p > 
0.05) different from each other. Tannin contents obtained from Aba, Umuahia, Owerri, Okigwe and Afikpo samples were 
significantly (p < 0.05) higher than that from Abakaliki. 

 
Values bearing different alphabets are significant at (p < 0.05). 

Figure 1 Phytochemical Composition of Moringa oleifera L. Leaves Obtained from Different Locations of South-Eastern 
Nigeria. 

Figure 2 shows the proximate composition of Moringa oleifera L. leaves samples. 

Proximate compositions in percentage were recorded and the crude fat content ranged from 6.28±0.28 in Okigwe to 
15.20±0.41 in Abakaliki; crude protein content from 10.20±0.31 in Abakaliki to 29.21±0.28 in Umuahia; carbohydrate 
ranged from 25.09±1.01 in Afikpo to 48.99±0.64 in Okigwe; moisture content from 3.60±0.61 in Abakaliki to 9.64±0.77 
in Umuahia; ash content from 7.20±0.50 in Okigwe to 16.10±0.45 in Aba and crude fibre from 10.75±0.35 in Umuahia 
to 30.90±1.17 in Abakaliki.   

The crude fat content obtained in samples from Abakaliki was significantly (p < 0.05) higher than samples from other 
locations. The samples from Umuahia contained crude protein content that was significantly (p < 0.05) higher than 
samples from other locations. The carbohydrate content in samples from Okigwe  was significantly (p < 0.05) higher 
than samples from other locations The moisture content obtained in samples from Umuahia was significantly (p < 0.05) 
higher than those from other locations. Ash content in samples from Aba and Umuahia were significantly (p < 0.05) 
higher than samples from other locations. While the crude fibre content in samples from Abakaliki was significantly (p 
< 0.05) higher than samples from other location 
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Figure 2 Proximate composition of the Moringa oleifera L. leaves obtained from different locations of South-Eastern 
Nigeria. Values bearing different alphabets are significant at (p < 0.05). 

3. Discussion  

3.1. Phytochemical constituents 

Common varieties of plants based foods and herbs contain powerful bioactive chemical substances that can enhance 
the quality of our health and protect us against many diseases caused by diets [27]. The phytochemical compositions in 
this study are represented in Figure 1. The ranges of the phytochemical parameters are as follows: alkaloids (1.37-5.85 
mg/100g), flavonoids (8.77-15.37 mg/100g), saponins (1.05-1.20mg/100g), tannins (6.75-8.45mg/100g) and phenols 
(10.00-16.90 mg/100g). The mean range alkaloid and saponin contents in this finding are in accordance with the values 
gotten by [28]: alkaloids (1.433 mg /100 g) and saponins (1.603 mg/100g). While the values of flavonoids, phenols and 
tannins in the present study disagreed with their findings: flavonoids (1.030mg/100g), phenols (2.010mg/100g) and 
tannins (0.127mg/100g). According to [29], low mean range tannin concentration (1.60-1.62mg/g) and saponin (0.83-
0.84mg/g) were recorded when compared to this study. 

3.2. Proximate compositions 

The proximate analysis of Moringa oleifera L. leaves obtained from various parts of South-Eastern Nigeria is presented 
in Figure 2. The dried Moringa oleifera L. leaves studied revealed high levels of moisture and crude protein contents in 
Umuahia, carbohydrate content in Okigwe, crude fat and crude fibre contents in Abakaliki, and ash content in Aba. This 
present study observed mean range of proximate values: moisture; (3.60-9.64)%, ash; (7.20-16.10)%, crude fiber; 
(10.75-30.90)%, crude fat;(6.28-15.20)%, crude protein; (10.20-29.21)% and carbohydrate; (25.09-48.99)%. The 
results of this study suggest that the concentrations of mean moisture, crude protein and carbohydrate were in a close 
agreement with the ranges found in the work of [30]; (moisture=7.4%, crude protein=24% and carbohydrate=36%). 
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While the fiber, crude protein and carbohydrate contents observed in this work were not in accordance with the values 
obtained by [3] (crude fiber=9%, crude fat=6% and ash=7.6%). 

Consequently, the findings were not co-related with the work of [31] in terms of protein=11.11%, fiber=8.37%, 
moisture=3,20% and carbohydrate=56.11%, but agrees in terms of lipid=10.26% and ash=10.90%. Moreover, the 
values observed by [32] in terms of moisture=9.53% and crude protein=30.29% were higher while ash (7.64%) and 
crude fat (6.50%) values were lower than the present findings. Besides, [33], in their findings, recorded low levels of 
crude protein (1.40%), carbohydrate (23.6%), ash (10.0%), high levels of crude fat (20.0%), moisture (10.0%) and 
crude fiber (35.0%) when compared to our findings. According to the work of [28], the carbohydrate (72.97%) value in 
their study was higher than our value, while every other parameter in the proximate composition was lower than our 
values. The high water content observed in the studied Moringa oleifera L. leaves (3.60-9.64%), makes it suitable for 
vegetable juicing as an alternative to whole vegetables. Besides, high moisture content tends to promote microbial 
contamination and chemical degradation in terms of natural product stability, as it provides a medium for many 
reactions to occur [34]. 

The mean range protein contents of Moringa oleifera L. leaves found in this study is comparable to that of other leafy 
vegetables, where the protein content ranged from 8 to 30% of dry weight basis [35]. This protein value makes the 
Moringa oleifera L. leaves to be a good potential source of supplementary protein in animal diets and it may be used to 
boost animal’s protein and energy requirements and raise the immune system against diseases [32]. The appreciable 
amount of crude fiber is a clear indication that Moringa oleifera L. leaves could add bulk to the bowl. The ash content is 
generally recognized as a measure of quality for the assessment of the functional properties of foods [36]. The mean 
range ash contents observed in this study indicated that the leaves are rich in mineral elements like potassium, calcium, 
sodium and phosphorus. 

4. Conclusion 

The results of this study suggest that the concentrations of phytochemical and proximate composition of Moringa 
oleifera L. leaves collected from different parts of South-Eastern Nigeria exhibited slight changes among each other and 
their amounts were comparable to the concentration ranges found in other literatures. The differences observed in 
chemical and nutritional analysis of this studied Moringa oleifera L. leaves and other studies may depend on soil types, 
seasonal variations, the plant’s stages of development. Despite these differences, the phytochemical and proximate 
values observed shows that Moringa oleifera L. is a good source of medicine and foods. The chemical and nutritional 
values of Moringa oleifera L. leaves indicate that it can be used as an excellent source of alternative medicine in human 
and source of food both in human nutrition and development of balanced diets for animal nutrition. 

Statement of ethical approval 

Acknowledgments 

I thank the Institution Base Research (IBR) of TETFund for sponsorship as well as the Management of Akanu Ibiam 
Federal Polytechnic, Unwana (AIFPU), Afikpo, Ebonyi State of Nigeria for giving me the enabling environment to work. 

Disclosure of conflict of interest 

The author declares that no competing interests exist. 

Statement of informed consent 

I hereby authorize the publication of this study.  

References 

[1] E. L. Akubugwo, N. A. Obasi, G. C. Chinyere, and A. E. Ugbogu. ≪ Mineral and phytochemical contents in leaves of 
Amaranthus hybuidus L. and Solanum nigrum L. Subjected to different processing methods ≫, African Journal of 
Biochemistry Research, 2008, vol. 2, (2), p. 040-044. 

[2] M. Ekor, ≪  The growing use of herbal medicines: issues relating to adverse reactions and challenges in 
monitoring safety ≫, Frontiers in Pharmacology, 2014, vol. 4, p. 1-10. 



World Journal of Advanced Research and Reviews, 2026, 31(01), 821–827 

826 

[3] H. S. M. Fallah, H. R. Alvian, M. R. Heydari, and K. Abolmaali. ≪The efficacy of  Liv 52 on liver cirrohtic patients: a 
randomized double, blind placebo-controlled first approach ≫, Phytomedicine, 2005, vol. 12, (9), p.  619-624. 

[4] H. O. Edeoga, D. E. Okwu, and B. O. Mbaebie. ≪ Phytochemcial constituents of some Nigerian medical plants ≫,  
African journal of Biotechnology, 2005, vol. 4, (7), p.  685-688. 

[5] S. Demiray, M. E. Pintado, and P. M. Castro. ≪ Evaluation of phenolic profiles and antioxidant activities of Turkish 
medicinal plant: Tilia argentea, Crataegi folium leaves and Polygonum bistorta roots ≫ , World Academy of 
Science, Engineering and Technology, 2009, vol. 54, p. 312-317.  

[6] J. Shindano, and C. Kasase. ≪ Moringa (moringa oleifera):  a source of food and Nutrition, Medicine and industrial 
products ≫, ACS. Symposium series, 2009, 1020, p. 421-467. 

[7] C. Ramachandran, K. V. Peter, and P. K. Gopal Krishnan. ≪ Drumstick  (Moringa oleifera): A multipurpose Indian 
Vegetable ≫, Economic botany, 1980, vol. 34, (3), p.  276-283. 

[8] B. A. Anhwange, V. O. Ajibola, and S. J. Oniye. ≪ Chemical studies of seeds of Moringa oleifera and Detarium 
microcarpum seeds ≫, Journal of Biological Sciences, 2004, vol. 4, (6), p. 711-715. 

[9] F. Anwar, M. Ashraf, and M. I. Bhanger. ≪ Interprovenance variation in the composition of Moringa oleifera 
oilseeds from Pakistan ≫, Journal of the American Oil Chemist’s Society, 2005, vol. 82, (1), p. 45-51. 

[10] A. O. Oluduro. ≪ Evaluation of antimicrobial properties and nutritional potentials of Moringa oleifera lam leaf in 
South-Western Nigeria ≫, Malaysia Journal of Microbiology, 2012, vol. 8, (2), p.  59-67. 

[11] R. Dhakar, B. Pooniya, and M. Gupta. ≪ Moringa: the herbal gold to combat malnutrition ≫, Chronicles of Young 
Scientists, 2011, vol. 2, (3), p. 119-125. 

[12] G. Mishra, P. Singh, and R. Verma.  ≪ Traditional uses, phytochemical and pharmacological properties of Moringa 
oleifera plant: an overview ≫, Der Pharmacia Lettre, 2011, vol. 3, (2), p. 141-164. 

[13] A. R. Verma, M. Vijayakumar, C. S.  Mathela, and C. V. Rao. ≪ In vitro and in vivo antioxidant properties of different 
fractions of Moringa oleifera leaves≫, Food and Chemical Toxicology, 2009, vol. 47, (9), p. 2196-2201. 

[14] M. Mbikay. ≪Therapeutic potential of Moringa oleifera leaves in chronic hyperglycemia and dyslipidemia: a 
review ≫, Frontiers in Pharmacology, 2012, vol. 3, (24), p. 1-12. 

[15] A. B. Caceres, O. Cabrera, O. Mirals, O. mollinedo, and A. Immendia. (1991). ≪ Preliminary screening for 
antimicrobial activity of Moringa oleiferia ≫, Journal of Ethno pharmacology,  1991, vol. 33, p.  213-216.  

[16] S. Ghasi, E. Nwobodo, and J. O. Ofili. ≪ Hypocholesterolemic effects of crude extract of leaf of Moringa oleifera in 
high-fat diet fed Wistar rats ≫, Journal of Ethnopharmacology, 2000, vol. 1, 6, p. 12-25. 

[17] L. Pari, and N. A. Kumar. ≪ Hepato protective Activity of Moringa oleifera  on Antitubercular drug induce liver 
damage in rats ≫, Journal of Medicinal Food, 2002, vol. 5, (3), p. 171- 177. 

[18] D. Dahiru, J. A. Onubiyi, and J. A. Umaru. ≪ Phytochemcial screening and anti ulcerogenic effect of Moringa oleifera  
aqueous leaf extract ≫, African Journal of Traditional, complementary and alternative Medicines,  2006, vol. 3, 
(3), p. 70-75. 

[19] M. M. Khafalla, E. Abdellatef, and H. M. Dafalla. ≪ Active principle from Moringa oleifera lam leaves effective 
against two leukemias and a hepatocarcinoma ≫, African Journal of Biotechnology, 2010, vol. 9, (49), p. 8467-
8471 

[20] L. A. Cajuday, and G. L. Pocsidio. ≪ Effects of Moringa oleifera lam.(Moringaceae) on the reproduction of male 
mice (Mus musculus) ≫, Journal of Medicinal Plants Research, 2010, vol. 4, (12), p. 1115-1121. 

[21] E. Pelus, J. Arnaud, V. Ducros, H. Faure, A. Favier, and A. M. Roussel. ≪ Trace elements (Cu, Zn, Fe, Mn, Se) intakes 
of a group of French men using the duplicate diet technique ≫, International Journal of Food Sciences and 
Nutrition 1994, vol. 45, (1), p. 63-70. 

[22] J. B. Harborne. ≪Phytochemcial methods ≫, Chapman and Hall  Ltd, London.  1973, p. 49-188. 

[23] B. O. Obadoni, and P. O. Ochuko. ≪ Phytochemical studies and comparative efficacy of the crude extracts of some 
homeostatic plants in Edo and Delta states of Nigeria ≫, Global Journal of Pure Applied Science,  2001, vol. 8, p.  
203-208. 

[24] T. P. Van-Burden, and W. E. Robinson. ≪ Formation of complexes between protein and tannin acid ≫, Journal of 
Agricultural food chemistry,  1981, vol. 1: p. 77-82. 



World Journal of Advanced Research and Reviews, 2026, 31(01), 821–827 

827 

[25] B. A. Boham and A. C. Kocipai. ≪ Flavonoids and condensed tannins from leaves of Vaccinium vaticulum and 
Vaccinium calycinium ≫, Pacific Science, 1994, vol. 48, p. 458-463. 

[26] AOAC. ≪ Official Methods of Analysis ≫,  Association of Analytical Chemists, 15th edition, S.W. Williams (Ed), 
Washington DC. 1990, p. 5-9. 

[27] U. Usunobun, N. P. Okolie, O. G. Anyanwu, and A. J. Adeghegi. ≪ Phytochemical screening and Proximate 
Composition of Annona muricata leaves ≫, European Journal of Botany Plant Science and Pathology, 2014, 2, (1), 
p. 18-28. 

[28] S. B. Adeyemi, K. O. Ogundele, and M. A. Animasaun, ≪  Influence of drying Methods on the proximate and 
phytochemical composition of Moringa oleifera Lam≫, Global Journal of Medicinal Plant Research, 2014, vol. 2 , 
(1), p.  1-5. 

[29] B. O. Mbah, P. E. Eme and A. E. Paul. ≪ Effect of Drying Techniques on the Proximate and Other Nutrient 
Composition of Moringa oleifera leaves from Two Areas in Eastern  Nigeria ≫, Pakistan Journal of Nutrition, 2012, 
vol. 11, (11), p. 1044-1048. 

[30] K. A. Witt. ≪ The Nutrient Content of Moringa oleifera leaves≫,  Messiah College Department of Nutrition and 
Dietetics, London, 2013. 

[31] M. A. Valdez-Solana, V. Y.  Mejia-Garcia, A. Tellez-Valencia, G. Garcia-Arenas, J. Salas-Pacheco, J. J. Alba-Romero, 
and E. Sierra-campos. ≪ Nutritional Content Elemental and Phytochemical Analysis of Moringa oleifera Grown  
in Mexico≫, Journal of Chemistry, 2015, vol. 20, (15), p. 9.  

[32] B. Moyo, P. J. Masika, A. Hugo, and V. Muchenje. ≪ Nutritional Characterization of Moringa (Moringa oleifera Lam.) 
leaves ≫, African Journal of Biotechnology, 2011, vol. 10, (60), p. 12925-12933. 

[33] P. M. Aja, U. A. Ibiam, A. J. Uruaku, O. U. Orji, C. E. Offor, and B. U. Nwali.  ≪ Comparative Proximate and Mineral 
Composition of Moringa oleifera leaf and Seed ≫, Global Advanced Research Journal of Agricultural Science, 2013, 
vol. 2, (5), p. 137-141. 

[34] K. Hussan, Z. Ismail, A. Sadikun, and P. Ibrahim. ≪ Proximate and qualitative analysis of different parts of Piper 
sarmentosun and quantification of total amides in various extracts ≫,  Phcog. Research, 2009, vol. 1, p. 113-119. 

[35] N. P. Uusiku, A. Oelofse, K. G. Duodu, M. J. Bester, and M. Faber. ≪ Nutritional value of leafy vegetables of sub-
Saharan Africa and their potential contribution to human health: A review ≫ , Journal of Food Composition 
Analysis, 2010, vol. 23, p. 499-509. 

[36] P. J. Hofman, S. Vuthapanich, A. W. Whiley, A. Klieber, and D. H. Simons. ≪ Tree yield and fruit mineral 
concentration’s influence “Hass” avocado fruit quality ≫, Science Horticulture, 2002, vol. 92, p. 113-123. 


