
 

1 
 

10.33899/rjs.2024.185384 Rafidain Journal of Science 

https://rsci.mosuljournals.com 

Vol. 33, No. 4, pp. 1-6, 2024 

 
                      

Estimation the Total Protein Content of Iraqi Melia azedarach Leaves and 

Identification the Percent and Quantity of Amino acids in it using Amino Acid 

Analyses Device 
 

Younis I. Al-Joary   

Department of Biology/ College of Science/ University of Mosul 
 

 
 

p-ISSN: 1608-9391 

e -ISSN: 2664-2786 

 

 

Article information 
 

Received: 19/10/ 2023 

Revised: 10/12/ 2023 

Accepted: 17/12/ 2023 

 
DOI: 10.33899/rjs.2024.185378 

 
 

corresponding author: 
Younis I. Al-Joary   

yonsbio127@uomosul.edu.iq 

 

 

  

ABSTRACT 

           Melia azedarach is one from the most important 

medicinal plants because it contains many organic and 

inorganic compounds of medical and economic benefit. Plant 

trees are widely planted in Iraq, especially in Mosul city on side 

roads as shade plants in addition to their aesthetic value.  The 

objective of this study, which is a continuation of earlier 

research on the identification of organic and inorganic 

compounds in plants, was to determine the total protein content 

and the proportion and quantity of amino acids in the leaves by 

using the keldahl method and the amino acid analysis device 

were employed. The results demonstrated that the protein 

content in 5 grams leaves was 13.2% also showed the protein 

contains 12 amino acids and that amino acids with nonpolar 

side chains were most abundant among all other amino acids, 

Leucine, on the other hand, was the least abundant amino acid 

(79.8 μg/g), whereas glutamic acid was the most abundant 

(1025.4 μg/g) among the identified amino acids. 

 

Keywords: Melia azedarach, total protein, amino acid analyses 

device. 
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INTRODUCTION 
            Melia azedarach L. is a small to medium sized deciduous tree or shrub, close relative of neem 

(Azadirachta spp.), belonging to the family Meliaceae, widespread in tropical and subtropical 

countries and grows up to 50 feet in height (Kumar et al., 2003; Mukharjee, 2004), native to India, is 

extensively scattered in all countries (Alzohairy, 2016).  It is widely cultivated in Iraq, especially in 

the city of Mosul and southern Iraq, in public parks as a shade tree along the outer roads (Mossa et 

al., 1987). The plant has many common names as chinaberry or white cedar (Hassanein, 2008). It is 

also called the Umbrella tree and Persian lilac in the world. For Arabs, it is called Sinahbah, Lailak, 

Zarur and Zanzalakht (Chakravarty, 1976). 

       The leaves of plants are glossy, two-lobed, dark green and alternate. As for the fruits, they grow 

on short axes and are fleshy white between March and the end of June, then they become solid yellow 

in the months of September until the beginning of winter, containing within them a single, striped, 

hardcore containing five smooth seeds (Mahato, 2005). The adult bark is brown and superficially 

streaked, while the juvenile bark is light gray, veining over time. The flowers are purple, with a 

distinct woody shape (Kellow, 1994). It has a typical sharp fragrance (Ramya et al., 2009).  

         Melia has old history of use as a folk remedy for several illnesses. Recent research on this plant 

has shown that it contains a variety of interesting bioactivities, including triterpenoids, limonoids, 

degraded limonoids, steroids, lignans, flavonoids, and phenolics. This feature gives the plant a variety 

of properties, including antioxidant, antimicrobial, antiviral, antifeedant, antidiabetic, antifungal, and 

cytotoxic activities, also such compounds are possible, making it a promising source of natural 

pesticides as repellent, inhibitory, or toxic to many insect pests. (Schmutterer, 1990; Al-Iraqi and 

Solyman, 2005; Hieu et al., 2022). Studies have also shown that nanoparticles extracted naturally 

from the leaves of the Melia have toxic and histological effects on the larvae and adults of houseflies  
(Idrees and Mustafa, 2022). 
       The current study aimed to estimate the percentage of protein found in the leaves and identify 

the quantity  of amino acids in it, and is complementary to previous studies related to the extraction 

and identification of organic and inorganic compounds from this tree with multiple benefits, as it is 

considered the first study in Iraq concerned with this matter. 
    

 MATERIALS AND METHODS 

Plant material 
         M. azedarach leaves were collected from the gardens of the Physics Department/ College of 

Science/  University of Mosul, dried in the shade at room temperature, and then ground into a powder 

using a Turkish-made electric grinder (CROUN type), then kept in the refrigerator at 4 °C for study 

purposes. 

Total protein estimation 

         The Keldahl method was used to estimate the percentage of protein in the model under study, 

according to the steps mentioned by (Van Dijk and Houba, 2000), where 5 grams of the sample were 

taken and 5 ml of concentrated sulfuric acid was added to it with a mixture of potassium and copper 

sulfate. After that, the contents were heated up at temperature rises gradually until reaches   375 C° 

in order to perform the digestion process and until the mixture turned into a pale blue liquid, then the 

liquid was transferred to the distillation chamber in the Keldahl apparatus containing a concentrated 

solution of sodium hydroxide (40%), connected to a condenser that ends with a tube immersed in a 

beaker reception containing an appropriate volume of boric acid (20%), in addition to drops of methyl 

red and bromocresol blue dye. Then, the distillation flask is heated until an appropriate amount of 

distilled liquid (25 ml) is collected, it is then calibrated with hydrochloric acid (0.1 M), a control 

solution (Planck) was prepared from the above materials except the sample, the percentage of protein 

is calculated as follows: 

% Protein = HCl (V) x Molarity x 0.014 x 6.25  

                                  Sample (W) X 100 
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Amino acid estimation 

1-Amino acid extraction: 

3 g of the sample was taken and 3 ml of hydrochloric acid (6 M) with 0.1% phenol was added 

to it. The mixture was placed in a 10 ml volumetric bottle and tightly closed. After that, it was placed 

in a convection oven at 45 °C for a day. Then 3 ml of sodium hydroxide and 0.1 mg of tartaric acid 

were added to it, and mixed well for 15 minutes. then the sample was filtered using a plastic filter 

0.45um, and the injection process was performed (Dahl-Lassen et al., 2018). 
 

2- Derivation process 

      We followed the method used (Scriver et al., 2001) where 1 ml was taken from the extracted 

sample and 200 microliters of orthophthalene aldehyde (5%) (OPA) was added to it. The sample was 

shaken for 2 min, after which 100 microliters was taken from the last mixture and injected into the 

Amino acid analyses device (Korean origin) and according to the data: Acetonitrile, methanol, and 

formic acid make up the mobile phase 60: 20: 20,  Derivatization with OPA is part of the injection 

program,100  µl  is the injection volume, column: ZORBAX Eclipse-AAA; 3.5 m; 150 x 4.6 mm in 

length and width and Florescence detector (Ex = 445 nm, Em = 465 nm).  
 

3- Preparation of the calibration curve 

        In order to prepare the calibration curve, 0.1 grams of high-purity amino acid mixture 99.9% 

was dissolved in nonionic water, transferred to a conical flask 250 ml, and the appropriate volume 

was added until its concentration became 250 ppm. Use the dilution law to prepare the calibration 

curve concentrations injected into the device. 

 

RESULTS AND DISCUSSION 

Results of the study showed that the percentage of total protein in 5 grams of the leaves sample 

was 13.2%. The results also showed in (Tables 1, 2 and 3) that the protein contains 12 amino acids 

that belong to the three amino acid classifications. 

Six amino acids belonging to the nonpolar side chains amino acids were identified in the protein 

as shown in (Table 1) and in varying amounts, where the most abundant was the amino acid valine 

(402.5 μg/g), while the lowest abundant was the amino acid leucine (79.8 μg/g).  
 

Table 1: Identified amino acids with nonpolar side chains. Chemical formula by 

https://pubchem.ncbi.nlm.nih.gov/. 

 

       The amino acids in the (Table 2) represent amino acids with uncharged polar side chains and 

threonine was to be the most abundant in this group 720.3 μg/g followed by Cysteine 514.7 μg/g and 

Serine 114.8 μg/g. Three amino acids belonging to amino acids with charged polar side chains group 

(Table 3) were found in protein, and the highest percentage was glutamic acid 1025.4 μg/g, which is 

considered the most abundant amino acid in protein, while the lowest value was recorded for Arginine 

203.6 μg/g. 

 

 

 

Chemical formula Amount 

(μg/g) Response Reten. Tame 

(min) Amino acids No. 
C11H12N2O2 102.5 358.9 7.91 Tryptophan 1 

C6H13NO2 79.8 123.6 9.93 leucine 2 

C2H5NO2 315.4 212.5 13.34 Glycine 3 

C3H7NO2 225.8 654.1 15.13 Alanine 4 

C5H11NO2 402.5 724.8 17.14 Valine 5 
C5H11NO2S 214.8 435.4 19.83 Methionine 6 

https://pubchem.ncbi.nlm.nih.gov/


Younis I. Al-Joary 4 
 

 

Table 2: Identified amino acids with uncharged polar side chains. Chemical formula by 

https://pubchem.ncbi.nlm.nih.gov/. 

 

Table 3: Identified amino acids with charged polar side chains. Chemical formula by 

https://pubchem.ncbi.nlm.nih.gov/. 

 

 

 

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 
Fig.:  Calibration curve for the identified amino acids. 

 

        According to our knowledge, this is the first study concerned with determining the total protein 

and amino acids it contains. Many previous studies were conducted to determine the organic and 

inorganic compounds in the leaves of M. azedarach, of which (Hemdan et al., 2023) that conducted 

a study on the most important vital compounds in the leaves of A. indica and M. azedarach, and found 

that M. azedarach contains phenolic acids: Gallic acid, protocatechuic acid , P-hydroxybenzoic acid, 

gentisic acid , Catechin , Chlorogenic acid,  Caffeic acid,  Syringic acid , Vanillic acid,  Ferulic acid 

and Cinnamic acid, in addition to flavonoids: Rutin , Quercetin,  Kaempferol  and Chrysin. While 

(Dias et al., 2022) report the presence of Long-chain alkanes which are presented in high amounts: 

Tetracontane, Hexatriacontane, Dopentacontane; Sterols and Polyalcohol: β-Sitosterol, Stigmasterol, 

Campesterol, Myo-inositol; Amides and organic acids: Oleamide, Stearic acid, α-Linolenic acid, 

Linoleic acid, Palmitic acid, Succinic acid; in addition to carbohydrates: Sucrose, Melibiose, D-

Glucose, β-D-Glucopyranose, D-(+)-Talofuranose, D-Psicofuranose, D-(+)-Fructofuranose in leaf of 

plants under well-watered (WW) and water-deficit (WD) conditions. Also leaves, rich in azidrachtin, 

which can be used as an insecticide and for fogging clothes (Ramya, 2009). 

Chemical formula Amount 

(μg/g) Response Reten. Tame 

(min) Amino acids No. 
C3H7NO3 114.8 314.8 9.12 Serine 1 

C4H9NO3 720.3 347.8 11.82 Threonine 2 

C3H7NO2S 514.7 250.8 16.55 Cysteine 3 

Chemical formula Amount 

(μg/g) Response Reten. Tame 

(min) Amino acids No. 
C5H9NO4 1025.4 1252.5 10.50 Glutamic acid 1 

C4H7NO4 241.3 333.5 22.15 Aspartic acid 2 

C6H14N4O2 203.6 356.5 13.92 Arginine 3 

https://pubchem.ncbi.nlm.nih.gov/
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CONCLUSIONS 

        Access to the plant world, especially medicinal plants, which are an important source of many 

organic and inorganic compounds that may have multiple benefits for society, is in itself what the 

researchers sought, and from here came our study, which revealed the percentage of protein in the M. 

azedarach leaves and the amino acids that compose it. Therefore, our current study recommends 

detecting other biochemical compounds in the other medicinal plants and testing their effects as 

compounds with many medical, therapeutic or economic benefits, so that the picture will be clearer 

about the importance of this tree. 

 
ACKNOWLEDGEMENT 

        We would like to express our gratitude to the University of Mosul/ College of Science for 

providing continuous encouragement in supporting the scientific research in our country. 

 

REFERENCES 

Al-Iraqi, R.A.; Solyman, K.A. (2005). Biological effect of some plant extracts against Trogoderma 

granarium everts. Raf. J. Sci., 16(6), 172-180. 

Alzohairym, M.  (2016). Therapeutics role of Azadirachta indica (Neem) and their active constituents 

in diseases prevention and treatment. Evid Based Compl. Alternat Med., 7382506. DOI: 

10.1155/2016/7382506  

Chakravarty, H. (1976). “Plant Wealth of Iraq. A Dictionary of Economic Plants”. Ministry of 

Agriculture and Agrarian Reform, Iraq. 

Dahl-Lassen, R.; van Hecke, J.; Jørgensen, H. (2018). High-throughput analysis of amino acids in 

plant materials by single quadrupole mass spectrometry. Plant Meth., 14, 8. DOI: 

10.1186/s13007-018-0277-8 

Dias, M.; Pinto, D.; Costa, M.; Araújo, M.; Santos, C.; Silva, A. (2022). Phytochemical and 

antioxidant profile of the medicinal plant Melia azedarach subjected to water deficit 

Conditions. Int. J. Mol. Sci., 23, 13611. DOI: 10.3390/ijms232113611 

Hassanein, N.; Abou Zaid, M.; Youssef, K.; Mohmod, D. (2008). Efficacy of leaf extracts of Neem 

(Azadirachta indica) and Chinaberry (Melia azedarach) against early blight and wilt 

diseases of tomato. Aust. J. Basic Appl. Sci., 2(3), 763-772. 

Hemdan, B.; Mostafa, A.; Elbatanony, M.; El-Feky, A.; Paunova-Krastev, T.; Stoitsova, S. (2023). 

Bioactive Azadirachta indica and Melia azedarach leaves extracts with anti-SARS-CoV-2 

and antibacterial activities. PLoS ONE, 18(3), e0282729. DOI: 10.1371/journal. 

pone.0282729. 

Hieu, T.; Chung,  N.; Dung, V.; Duc,  D.  (2022). Chemical composition and bioactivities of Melia 

azedarach (Meliaceae): A comprehensive review. Curr. Organ. Chem., 24(26), 2160 – 2187. 

DOI: 10.2174/1385272827666230130140839 

Idrees, Z.Z.; Mustafa, M.A. (2022). Evaluation of the toxicity of silver nanoparticle AgNP on stages 

of housefly, Musca domestica L. Raf. J. Sci., 31(1), 1-8. 
Kellow, J. (1994). Melia azedarach (White Cedar). Land. Plant Man., 1, Burnley College, Australia. 

Kumar, R.; Singh, R.; Meera, R.; Kalidhar, S.B. (2003). Chemical components and Insecticidal 

properties of Bakyain (Melia azedarach L.). Rev. Agric. Rev., 24, 101-115. 

Mahato, R.; Chaudhar, R. (2005). Ethnomedicinal study and antibacterial activity of selected plants 

of palpa district, Nepal. Sci. World., 3(3), 26-31. 

Mossa, J.; Al-Yahya, M.; Al-Meshal, I.  (1987). “Medicinal Plants of Saudi Arabia”. I, King Saud 

University Libraries, Riyadh, pp. 98-99. 

Mukharjee, S. (2004). “Monograph on Melia Azedarach Linn”. Forestry and Wood Technology 

discipline Khulna University, Khuln, Bangladesh.  

https://doi.org/10.1371/journal.%20pone.0282729
https://doi.org/10.1371/journal.%20pone.0282729
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Younis I. Al-Joary 6 
 

 

Ramya, S.; Jepacharamohan, P.; Alaguchamy, N.; Kalayanasundaran, M.; Jayakamararaj, R. (2009). 

In vitro antibacterial prospective of crud leaf extracts of Melia azedarach Linn. against 

selected bacterial strains. Ethno. Botanical. Leafl., 13, 254-258. 

 Schmutterer, H. (1990). Properties and potential of natural pesticides from the neem tree Azadirachta 

indica. Appl. Rev. Entomol., 35, 271-297. 

Scriver, C.; Beaudet, A.; Valle, D.; Sly, W.; Childs, B.; Kinzler, K.; Vogelstein, B. (2001). “The 

Metabolic and Molecular Bases of Inherited Disease”. 8th ed. New York, NY. McGraw-Hill, 

Inc; pp. 1665-2105. 

van Dijk, D.; Houba, V. (2000). Homogeneity and stability of material distributed within the 

Wageningen evaluating programs for analytical laboratories. Commun. Soil. Sci. Plant. 

Anal., 31(11-14), 1745-1756. 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ ــــ  
نسبة وكمية الاحماض الامينية فيه   وتشخيصتقدير المحتوى الكلي لبروتين اوراق نبات السبحبح العراقي 

 Amino Acid Analysesجهاز باستخدام 
 

 يونس إبراهيم الجواري 
 قسم علوم الحياة/ كلية العلوم/ جامعة الموصل 

 

ــبحب  ــورة    ا  Melia azedarach يعد نبات السـ ــبح احئواعل علل العدمد مل الماكبات العةـ أحد أهم النباتات الطبية بسـ
العةــورة تات الئاعدة الطبية  اتقئدــا يةث يزرا ة اعة أ ــنا  النبات را العااة  ياصــة را مدمنة الموصــل علل الطاقات النانبية 

 تشـيي  الئا تئعلق بئحدمد    اةـئماا ا  للد اةـاتة، الئا تعد  كنباتات ظل إضـارة إلل الييمة النمالية لااث للل  هدر  الد اةـة الحالي
ــبة  كمية اةحما  اةم نية را ات  اةث تم  الماكبات ــورة را النبات، إلل تحدمد محئوي البا ت ل الةلا  نســ ــورة    ا العةــ العةــ

 اام مل ع نة   5.0البا ت ل را   لالا الغا ث أظاات النئاعج أن محئوي  تحل ل اةحما  اةم نية   جااة اةـــــــــئيدام دار ة ك لدا 
حامةـا  أم نيا ،  أن اةحما  اةم نية تات السـلةـل النانبية   ا  12%ث كما ب ن  نئاعج   اةـئنا احئواعل علل  13.2اة  اة كان 

كـانـ  اةكرا  راة ب ل جميا اةحمـا  اةم نيـة اةيايث مل نـاحيـة  Amino acids with nonpolar side chains ال طبيـة
مل  μg/g) 1025.4را ح ل كان النلوتامي  هو اةكرا  راة )μg/g) 79.8اةم نا اةقل  راة )  الحامضأياي، كان الل وةـ ل هو 

 ثب ل اتحما  اتم نية المشيدة
 

 نبات السبحب ، البا ت ل الةلا، جااة تحل ل اتحما  اتم نيةث  :دالةالكلمات ال

 


