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ABSTRACT 

The present paper included the use of some natural and environmentally friendly products extracted oil of castor seed 

and its amide. Chemical and physical characterization of the extracted oil and its amide were studied. Amide was 

prepared from the reaction of castor oil with ethylene di-amine. Infrared spectra used to diagnosis extracted oil of 

castor seed, while H.NMR and FTIR spectra were used to diagnosis synthesis amide from castor oil. The biological 

activity of the extracted oil and its amide were evaluated in different concentrations of 50,100 and 200 µg /ml on two 

types of bacteria (Pseudomonas aeruginosa, Staphylococcus aureus). The results show antibacterial activity and 

different inhibition zones. The diameter of the inhibition areas increases with increasing concentration. 
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Introduction 

Medicinal plants represent a gift of nature to humans 

because they contribute to improving healthy and disease-

free lives. Plants used as drugs for humans for thousands of 

years, also an important source of a varied range of 

secondary metabolites utilized in pharmaceuticals, 

agrochemicals, flavors, fragrances, dyes, biocides and food 

additives (Al-Snafi, 2017; Al-Snafi, 2017). Organization of 

world health estimates that 80% of the citizens in developing 

countries utilizes only traditional medicine for primary health 

care. More than half of the world's people still depends 

entirely on plants for its medicines, and plants provide the 

active components of more traditional medicines (Kumar and 

Navaratnam, 2013). Essential oils of plants including gram-

negative and gram-positive bacteria, so several countries 

have preserved research programs to test traditional 

medicines for antimicrobial practice, such as in India, Africa, 

Palestine, Cuba, Honduras, Jordan, and Italy (Ambindei et 

al., 2017). Oil of Castor Seed is a source of commercial 

hydrogenated fatty acids. The presence of ricinoleic acid in 

castor oil gives its unique properties and extraordinary work. 

It is different from other oils that have a high acetyl or 

hydroxyl value and form oil of comparable iodine value with 

a high viscosity and specific gravity (Jumat et al., 2010). 

Unlike other oils, they can be mixed with alcohol, but only 

slightly soluble in the oil ether at room temperature. Castor 

oil also has good wet and lubrication characterizations, as 

well as a notable ability to color and disperse dyes, dyes and 

fillers (Wang et al., 2013; Felipe et al., 2013). So oil of 

castor seeds and its derivative (amide) were chosen to be 

tested for its antimicrobial properties due to its availability 

and potential as a medicinal plant. Generally, Castor oil can 

be used in small doses in clinical trials. 

This study aims to test bioactivity of extracted oil from 

castor seeds and its synthesized amide. 

Materials and Methods 

Extraction process of castor oil 

The extraction process of castor seeds was done by 

using Soxhlet apparatus. 200 ml of Petroleum ether was 

placed in around bottom then put 50gm of castor powder 

(grinder seeds by electric grinder). The extraction process 

lasts 6-10 hr. The solvent was removed by a rotary 

evaporator after ending extraction process (De Souza 

Schneider et al., 2004; Athraa et al., 2019). Extracted oil was 

diagnosed using the FTIR technique.  

There are many Physical and Chemical 

characterizations of extracted castor oil were determined: 

Water Degumming (Patel et al., 2016), specific gravity (Isah, 

2006; Auta, 2013), pH value (Omari, 2015), determine the 

moisture in the castor seeds and the percentage of extracted 

oil (Omari et al., 2015; Hameed et al., 2003), acid value and 

determination of saponification value (Hindi and Dawoud, 

2019; Kyari, 2008). 

Amide preparation 

A 24gm of Extracted oil of castor was reacted with 

12gm of ethylene di ammine by using50 ml of xylene as a 

solvent in a four-neck round bottom flask fitted with 

electrical stirrer to solve the previous mixture. Extracted oil 

added as drops to the flask for one hour at approximately 110 

°C with electrical stirring rate of 600 rpm. To convert the 

extracted oil into amides completely, the mixture was stirred 

electrically at 120 °C for five hours. Complete reaction was 

detected by TLC. Rotary evaporation used to remove the 

solvent. The synthesized amide was further purified in a 

chromatographic column of silica-gel using mixture of 
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trichlromethane (CHCl3) and absolute methanol (CH3OH) 

(V:V=6:1) with a yield of 95.3% the purified amide. 

FTIR Spectrophotometric (Shimadzu FT-IR 8400S 

spectrophotometer) and Nuclear magnetic Resonance 

Spectroscopy (1H-NMR) spectra ((Bruker DRX System AL 

500, 125 500, 125MHZ) were used to diagnosis synthesized 

amide. 

Antibacterial Activity 

Inhibitors consist of extracted oil of castor and its 

synthesized amides where tested to study the efficiency of 

these inhibitors on the bacteria through measuring the 

inhibition areas. Bacteria isolates gram- positive 

(Staphylococcus aureus) and gram-negative (Pseudomonas 

aeruginosa) were obtained from Hospital Hussein Education 

in Nasiriyah. Stock solution of 1% oil prepared through 

dissolving 100 mg of extracted castor oil in 10 ml of solution 

solvent (9 ml H2O + 1 ml dimethyl sulphoxide (DMSO), 

DMSO solvent used to dissolve the extracted oil in water. 

Stock solution was diluted to 50, 100 and 200µg/ml. Three 

different tests concentrations were assessed for their 

antibacterial activity against strains of bacteria using disc 

diffusion method. Briefly, sterile 6 mm, filter paper disc was 

placed gently on MH agar freshly inoculated with bacteria, 

with the help of a sterile forceps to ensure complete contact 

with the agar surface. Extracted oil was applied onto each 

paper disc, followed by incubated at 37 °C for 24 hr. The 

antibacterial activity was evaluated by measuring the 

diameter of the inhibitory zone in term of millimeters and 

recorded (Tuchilus et al., 2017; Al-Sehemi et al., 2016). 

Results and Discussion 

In this section chemical, physical, and the bioactivity of 

extracted castor oil and its synthesized amide will be 

discussed. 

Physical and chemical characterizations of extracted 

castor oil had been determined as shown in the following 

Table (1): 

 

Table 1: Physical and chemical characterizations of extracted castor oil. 

Material A.V(mg/g) 
S.V(KoH 

mg/gOil) 
PH 

Moisture 

% 

Specific 

Gravity 

Percentage 

extraction 

Castor oil 0.42 178 6 1.9 0.95 (42-60)% 

 

It was necessary to determine the moisture content of 

these oil seeds, because it shows the amount of water that 

must be removed before the process of extracting by soxhlet 

apparatus. Excess water in the seeds reduces the quality of 

castor oil produced by the action of microbes and lipase 

which found in castor seed. As shown in above table, the 

moisture percentage is within the global permission range 

(0.2-4.12)% (Salimon et al., 2010). 

Percentage of extraction as shown in Table (1) is butter 

than many studies like studies (James et al., 1965; Akpan et 

al., 2006). Saponification value represents an indicator of 

molecular weight or chain length of the fatty acids found in 

the oil. Saponification value of castor oil is 178 as shown in 

the Table (1). Various oils can be distinguished according to 

the specific gravity. The specific gravity of castor oil was 

found in the range 0.95-0.96. 

pH value and an acid value of castor oil as shown in 

Table (1) are 6 and 0.42 mg / g. respectively. The acid value 

indicates the low level of hydrolysis because of lipase, strong 

phenolic anti-oxidants such as Butylated Hydroxyanisole 

(BHA) and Butylated Hydroxytoluene (BHT) in the oil. 

These values are small in comparison with the studies 

(Oliniyan, 2010; Muzenda et al., 2012). 

Diagnosis of castor oil composition 

 The composition of castor oil was diagnosed by the 

FTIR technique as shown in Figure (1). The results of FTIR 

spectra are shown in Table (2). 

 

 
Fig. 1 : Infrared spectrum of castor oil 
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Table 2 : The results of FTIR spectra of castor oil 

Functional groups Castor oil 

OH 3448.72 cm
-1

 

C=O 1743.65 cm
-1

 

CH2( Aliphatic) 2854-2924 cm
-1

 

CH2 bend 1458.18 cm
-1

 

CH3 bend 1380 cm
-1

 

C-O 1242.16 cm
-1

 

C-OH 1165 cm
-1

 

 

Synthesis of Amides 

Amide was prepared by reacting of the extracted oil 

of castor seeds with ethylene diamine in the presence of 

xylene as a solvent according to the following reaction 

equation (3-1): 

Equation (1): Preparation steps of amide. 
 

Where the reaction takes place by the Nucleophilic 

attack of the nitrogen atom of the amine on the carbonyl 

carbon and the proposed mechanics are shown according to 

the following diagram (1): 

 
Scheme (1): Mechanism preparation amide 

 

Diagnosis of Amide by FTIR spectra and H1.NMR 

technique 

The composition of synthesized from amide of castor 

oil was diagnosed by FTIR H1.NMR techniques as shown in 

Figure (2) and (3-3) respectively. The results of the diagnosis 

of FTIR spectra and H1.NMR of amide are shown in Table 

(2) and (3) respectively note that amid is symmetric. 

  

 

 

 
Fig. 2 : Infrared spectrum of Amide. 
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Fig. 3: H1.NMR of Amide 

 

Table 3 : The results of diagnosis of amide by FTIR spectra 

Functional group Amide 

N-H (amides) 3448.72 cm
-1

 

C=O (amide) 1658.78 cm
-1

 

C-H (alphatic) 2862.36-2931.80 cm
-1

 

C=C 1504.48 

CH2 bend 1442.75 cm
-1

 

CH3 bend 1388.75 cm
-1

 

C-N 1095.57 cm
-1

 

 

Table 4 : The results of the diagnosis of amide by H1.NMR spectra 

Amide Nuclear magnetic resonance signals (ppm) 

 

 
 

7.65-7.96 (S,2H,NHamide),5.34-5.46(q,4H,CH=CH),4.61-

5.03 (S,2H,OH),3.96-4.33(t,4H,CH2),3.26-

3.51(t,4H,CH2),2.98-3.15(sixtet,2H,CH),2.58-

2.69(t,4H,CH2),2.13-2.27(q,4H,CH2) 1.96-2.02(p,4H,CH2) 

1.45-1.62(q,4H,CH2),1.23-1.43(m,32H,CH2),(0.80-

1.00,6H,CH3). 

 

Evaluation of the antibacterial activity of castor oil and 

its amides  

Castor oil and its amide show good activity against 

gram-positive bacteria (Staphylococcus aureus) and gram-

negative bacteria (Pseudomonas aeruginosa) in different 

inhibition regions,. The antibacterial activity of castor oil and 

its amide due to chemical compounds such as phenolic acids, 

glycosides, alkaloids, flavonoids, and other compounds in oil 

and amide. These chemical compounds destroy membranes 

and cell walls of bacteria (SaraJliJa et al., 2012). 

It's found that the concentration of the inhibitors is 

proportional to the diameter of the inhibition regions as 

shown in the following Table (5): 

 

Table 5 : The biological activity of Gram-positive bacteria (Staphylococcus aureus) and Gram-negative (Pseudomonas 

aeruginosa) and the diameter of the inhibition regions (mm) of these bacteria for the at concentrations (200,100, 50) µg/ml. 

Compounds Concentrations µg/mL Staphylococcus aureus Pseudomonas aeroginosa 

200 21 20 

100 19 17 Castor oil 

50 --- 14 

200 30 20 

100 20 18 Amide 

50 20 14 
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The extracted castor oil prevents the growth of all the 

tested organisms among gram-positive bacteria, 

Staphylococcus aureus where it gave inhibition areas of 

21mm, 19 mm, and ---. For gram negative bacteria 

Pseudomonas aeruginosa where it gave inhibition areas of 20 

mm, 17 and 14mm, respectively. This proves that the castor 

oil has antibacterial activity. For the synthesized amides, it 

noted that it has prevented to the growth of tested bacteria, 

both gram-positive and gram-negative, where it noted that 

the amide has prevent the growth of Gram-positive bacteria 

and has given inhibiting areas that are (30) mm, (20) and (20) 

mm. For the gram-negative bacteria, Amide gives inhibiting 

regions (20) mm, (18) mm and (14) mm. The inhibition 

activity of castor oil and its amide on Staphylococcus aureus 

and Pseudomonas aeroginosa can be illustrated by the 

following images at a concentration (200 µg/mL): 

 

Fig. 5 : Castor oil (1) andAmide (6) against (Staphylococcus 

aureus and Pseudomonas aeruginosa) at a concentration 

(200 µg/mL). 

Also, the inhibition activity of castor oil and its amide 

on Staphylococcus aureus and Pseudomonas aeroginosa can 

be shown by the following images at a concentration (100 

µg/mL): 

 

Fig. 6 : Castor oil (1) and Amide (6) against (Staphylococcus 

aureus and Pseudomonas aeruginosa) at a concentration 

(100 µg/mL). 

The inhibition activity of castor oil and its amide on 

Staphylococcus aureus and Pseudomonas aeroginosa, also, 

can be showed by the following images at a concentration 

(50 µg/mL): 

 

Fig. 7 : Castor oil (1) and Amide (6) against (Staphylococcus 

aureus and Pseudomonas aeruginosa) at a concentration 

(500 µg/mL) 

The antibacterial activity of amide due to effective 

groups in it which obtained from the reaction between 

ethylene diamine and extracted castor oil (Kadhim et al., 

2016). 

Conclusion 

The inhibitory or bioactivity effect of the oil extract and 

amide is due to the presence of some organic compounds in 

the extracts such as phenols, flavonoids, tannins, alkalis, 

saponins, and phytosterol. Also, the presence of effective 

groups such as (OH) in the chain and double-bound and the 

length of the hydrocarbon chain in addition to the presence of 

nitrogen atoms in the prepared amides.  
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