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included XRD, FESEM, EDX, and UV-Vis spectroscopy. The XRD analysis 

and might be utilized after 

further in vivo studies. 
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 التصنيع الاخضر و تقييم جسيمات اكسيد الزنك النانوية باستخدام مستخلص اوراق حرمل الرازي 
 للتطبيقات المضادة للبكتيريا والسرطان
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 الخلاصة 
باستخدام مستخلص   (ZnO NPs) في هذا العمل، نهدف إلى تخليق جسيمات نانوية من أكسيد الزنك     

الحرمل  نبات  الجسيمات   (Rhazya stricta) أوراق  تمييز  تم  للبيئة.  بطريقة سريعة وسهلة وصديقة  المائي 
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السينية  الأشعة  حيود  تحليل  شملت  والتي  مختلفة،  تحليلية  تقنيات  باستخدام  المحضرة  ،  (XRD) النانوية 
الميداني الانبعاث  ذو  الماسح  الإلكتروني  المجهر  السينية  (FESEM) وتصوير  للأشعة  الطيفي  والتحليل   ،

للطاقة البنفسجية(EDX) المشتتة  فوق  للأشعة  الطيفي  والتحليل  تحليل .(UV-Vis) المرئية-،   XRD أكد 
شكل شبه كروي   FESEM نانومتر. أظهرت صور  43.4الطبيعة البلورية السداسية مع متوسط حجم البلورات  

بين   المميزة عند    38.40–26.71بأحجام جسيمات تتراوح  نانومتر    379نانومتر. لوحظت قمة الامتصاص 
البنفسجية فوق  للأشعة  الطيفي  التحليل  المحضرة كمضادات  -في  النانوية  الجسيمات  دراسة  أيضًا  تم  المرئية. 

 .Staphylococcus   aureus (S و    Klebsiella pneumoniae (K. pneumoniae) بكتيرية ضد
aureus).  ( المقاسة  التثبيط  مناطق  )   12كانت  و  الخلوية    14ملم(  السمية  تأثير  أظهر  التوالي.  على  ملم( 

عند تركيز    1.550  ∓  89.47سمية خلوية أعلى بنسبة   A549 النانوية ضد خطوط خلايا  ZnO لجسيمات 
لتسهيل تخليق جسيمات  100أعلى من   الحرمل  المحاولة الأولى لاستخدام   ZnO ميكروجرام/مل. هذه هي 

النانوية كمضادات بكتيرية ومضادات للسرطان، والتي يمكن استغلالها لاحقاً كمرشح محتمل للعوامل المضادة  
  للبكتيريا والسرطان، وقد يتم استخدامها بعد مزيد من الدراسات الحية. 

 
1. Introduction  

     The increasing demand for natural and low-toxicity therapeutics has made medicinal plants 

a preferred choice for combating infections. Medicinal plants have played a vital role in 

treating various diseases since ancient times. Medicinal plants contain bioactive compounds 

in one or more of their parts, such as seeds, roots, leaves, and fruits. These compounds are 

considered precursors for the synthesis of useful drugs and also act as reducing, capping, or 

stabilizing agents [1]. It has been proven that plants can be used to synthesis nanoparticles by 

eco-friendly, facile, simple and safe methods. Plant extract utilization is a straightforward and 

efficient method for synthesizing metal or metal oxide nanoparticles in large quantities. In 

contrast to synthesis mediated by bacteria or fungi, plant extracts provide many therapeutic 

chemicals that can readily convert complex metallic ions into simple ones. Observing the 

accumulation of metallic ions in plant cells and tissues inspired the idea of applying metal 

reduction to nanoscale materials [2]. 

 

     Because of their low environmental impact, ease of manufacturing, resilience against 

potential microbial harm, and low cost of production and handling, plants are often selected as 

the principal biological source for ZnO NPs. Furthermore, distilled water is frequently used to 

make plant extracts, which poses less of a health concern than the production of ZnO NPs 

with the assistance of microorganisms [3]. Numerous illnesses and ailments, including cancer, 

diabetes, rheumatoid arthritis, cardiovascular disease, retinal degeneration, Parkinson's 

disease, hypertension, liver damage, nephritis, asthma, psoriasis, and others, are linked to 

oxidative stress [4]. Free radicals, which are essentially unpaired oxygen and nitrogen radicals 

that are free, are typically blamed for these disorders. Free radicals can be generated both 

endogenously during metabolic processes and exogenously through sources, such as smoke, 

ozone exposure, ionizing radiation, and certain drugs. When the production of free radicals 

exceeds the body's antioxidant defence mechanism's capacity to control them, it leads to the 

onset of various diseases. Although synthetic antioxidant molecules, such as butylated 

hydroxyanisole, butylated hydroxytoluene, and propyl gallate, are available, their use is 

limited due to their numerous side effects, carcinogenicity, and toxicity [5].  
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, anti-diabetic [16], cytotoxic [17], antioxidant [18], photocatalytic [19], and 

antimicrobial properties [20]. Chitosan/zinc oxide nanocomposites synthesized using Sida 

acuta wireweeds have shown enhanced antibacterial and photocatalytic properties [21]. 
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2.6. MTT Assays 

To determine the toxicity of ZnO NPs to the A549 cell line, the MTT test was performed 

using 96-well plates. The cell line was cultured at a seeding density of 1 × 104 cells per well. 

Following a 24-hour period, upon reaching a confluent monolayer, cells were subjected to 

treatment with varying doses of ZnO NPs. After 48 hours, the cells' viability was checked by 

adding a 28-µL solution of MTT (2 mg/mL) to the medium and incubating them at 37 °C for 

2.5 hours. The crystals that remained in the wells were dissolved by adding 130 µL of DMSO 

(Dimethyl Sulphoxide) and incubating at 37 °C for 15 minutes with shaking after the MTT 

solution was removed. The absorbency was measured using a microplate reader at a 

wavelength of 492 nm. The test was conducted three times to ensure accuracy and reliability. 

The cell growth inhibition rate, which represents the proportion of cytotoxicity, was computed 

using the following equation: 

Inhibition rate  (%) = 
𝑨−𝑩

𝑨
 × 𝟏𝟎𝟎 
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