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ABSTRACT 

Entada spiralis Ridl. known as Sintok or Akar Beluru is the woody climber plant 

belong to Leguminoceae family. E. spiralis is an excellent foaming agent due to the 

presence of saponin. Thus, E. spiralis stem bark is established used as natural body 

soap, shampoo and washing agent. The possession of antioxidant activity has been 

revealed by E. spiralis ability to treat syphilis, insect bites and superficial skin 

diseases. This research aims to screen the major compounds by phytochemical 

screening test, verify the antioxidant compounds from crude extracts and fractions via 

in-vitro antioxidant activity assays, isolate the antioxidant compounds through 

chromatographic methods and characterize the structure of antioxidant compounds by 

using various spectroscopic techniques. The crude extract of E. spiralis leaves was 

prepared by macerating the leaves with petroleum ether, chloroform, and methanol 

solvent sequentially. Determination and evaluation of antioxidant activity was done 

through in-vitro study by using 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical, and 

2,2-azinobis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical cation. Folin-

Ciocalteu‟s reagent method was used to measure total phenolic content and flavonoid 

content was evaluated by calorimetric method. The crude extract of E. spiralis leaves 

was fractionate by vacuum liquid chromatography (VLC) and liquid-liquid extraction. 

Isolation of antioxidant compounds was further with column chromatography 

technique and characterized by spectroscopic analysis. Methanol, chloroform, and 

petroleum ether crude extracts were analyzed with 5.53 %, 2.05 % and 2.55 % yield. 

Saponin and flavonoid were the major components. Methanol extract exhibited the 

highest antioxidant activity with IC50 (DPPH); 40.23 ± 2.66 ug/mL and IC50 (ABTS); 

5.09 ± 0.53 ug/mL. The highest possession of phenolic content and flavonoid content; 

124.67 ± 6.63 mg GAE/g and 51.67 ± 2.17 mg QE/g were also displayed by the 

methanol extract. Isoscutellarein, kaempferol-3-C-rutinoside, kaempferol-3-O-

glucoside, and kaempferol glycoside were isolated from liquid–liquid extraction 

fraction while stearic acid and ethyl oleate were isolated from the fraction of vacuum 

liquid chromatography. IC50 (DPPH) of isoscutellarein; 112.18 ± 2.21 ug/mL, 

kaempferol-3-C-rutinoside; 136.04 ± 0.52 ug/mL, kaempferol-3-O-glucoside; 301.01 

± 3.02 ug/mL, and stearic acid; 187.49 ± 1.37 ug/mL. Ethyl oleate and kaempferol 

glycoside were showed negative results towards DPPH. Whereas, IC50 (ABTS) of 

isoscutellarein; 17.50 ± 0.26  ug/mL, kaempferol-3-C-rutinoside; 34.10 ± 1.13 ug/mL, 

kaempferol-3-O-glucoside; 14.65 ± 0.11 ug/mL, stearic acid; 5.69 ± 0.06 ug/mL, ethyl 

oleate; 474.37 ± 2.91 ug/mL, and kaempferol glycoside; 124.82 ± 6.60 ug/mL. In 

conclusion, the active crude extract and fraction was verified by several in-vitro 

antioxidant assays. Six antioxidant compounds were successfully isolated from this 

research study. 
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 خلاصة البحث  

تعتبر هذه النبتة إلى فصيلة البقوليات.ار برلورو،أو الدعروفة باسم سينتوك أو أكسبيراليس،أصل نبتة إنتادا يرجع 
وشامبو، وغسول تعمل لحاء سيقانها كصابون،ولذلك يسز نظرا لاحتوائها على الصابونين،عامل إرغاء مدتا

 مرض علاج على من قدرتها للأكسدة مضاد نشاط طبيعي للجسم.تم التأكد من حيازة هذه النبتة على
 الفحص بواسطة الرئيسية الدركبات لفحص السطحية.تهدف الدراسة الجلد الحشرات،وأمراض الزهري،ولدغات

 عن وأجزاء الدستخلصات الخامة الدستخلصات في للأكسدة الدضادة الدركبات من النباتي،والتحقق الكيميائي
 الطرق خلال من للأكسدة الدضادة الدركبات في الوسط الدخبري،وعزلللأكسدة  الدضاد النشاط اختبارات طريق

 عن الخامة الدستخلصات استخراج تم.مختلفة طيفية تقنيات باستخدام الدركبات أشكال الكروماتوغرافية،وتحديد
 كسدةللأ الدضاد النشاط وتقييم تحديد.بالتتابع البترول،والكلوروفورم،والديثانول أثير في الأوراق نقع طريق

 أزينو-2،2الجذرية،(DPPH)بيكريلهيدرازيل-1-ثنائيالفينيل-2،2باستخدام الدخبري بفحوصات الوسط
 سيو-فولين كاشف طريقة استخدام.الجذرية الدوجبة(ABTS)(السلفونيك حمض-6-إيثيلبنزينثولين-3)بيس

 الخام الدستخلص تمت تجزئة.السعرية بالطريقة الفلافونويد محتوى تقييمتم و  الكلي الفينولي المحتوى لقياس كالتيو
 للأكسدة الدضادة الدركبات عزل تم.سائل-السائل وطريقة استخلاصكروماتوغرافيا السائلة الدفرّغة،ال طريق عن

 الخامة للميثانول،وا الدستخلصات تحليل.الطيفي وتمييزها بالتحليل العمودية الكروماتوجرافيا بتقنية كذلك
 ا الأكثر كميةكانت السابونين،والفلافونويد٪.2.55و٪2.05و٪5.53 إنتاج بنسب لكلوروفورم،وأثير البترول

 2.66±40.23بـــ قدرتIC50 (DPPH)بنسبة للأكسدة مضاد نشاط أعلى الديثانول مستخلص أظهر.
والفلافونويد أيضا في  للفينول محتوى أعلى.مل/مكروغرام0.53±5.09و،IC50(ABTS)و مل/مكروغرام

 عزل تم.غم/QE  ملغ2.17±51.67و،غم/ GAEملغ6.63±124.67وبنسبة الديثانول مستخلصات
 من جليكوسيد غلوكوسيد،وكايمبفيرول-O-3روتينوسيد،كامبفيرول-C-3-الإيسوسكوتلارين،كامبفيرول

 IC50.الدفرّغة السائلة الكروماتوجرافيا جزء من الإيثيل وأوليتالدهني، الحامض بينماللأجزاء، سائل-السائل

(DPPH) 3-مل،والكامبفيرول/مكروغرام2.21±112.18للإيسوسكوتلارين–C-136.04روتينوسيد 
 الدهني مل،والحامض/مكروغرام3.02±301.01سيدغلوكو -O-3-،والكامبفيرولمل/مكروغرام±0.52

 DPPH نحو سلبية نتائج جليكوسيد والكامبفيرول يثيل الإ أوليت أظهرت.مل/مكروغرام187.49±1.37
IC50. (ABTS)     3- ،والكامبفيرول مل/مكروغرام 0.26± 17.50للإيسوسكوتلارين-C-رتينوسيد 
  مل،والحامض/مكروغرام0.11±14.65غلوكوسيد-O-3-مل،والكامبفيرول/غراممكر 34.10±1.13

 جليكوسيد مل،والكامبفيرول/مكروغرام2.91 ±474.3الأوليت مل،وإيثيل/مكروغرام0.06±5.69الدهني
 من عدد قبل من الخامة وأجزائها الدستخلصات من نشاطات التحقق الختام، في.مل/مكروغرام6.6 124.8±
 .البحثية الدراسة هذه في بنجاح للأكسدة مضادة مركبات ستة عزل تم.الدختبر في الأكسدة مضادات اختبارات
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF THE STUDY 

Nature‟s healing power has been explored across centuries and regarded as an ancient 

concept (Teke et al., 2011). Plants are recognized as being a main source of promising 

drugs to variety of biological activities such as antioxidants, anticancer, 

antimicrobials, antidiuretics etc. (Das et al., 2014). Across decades, humans have used 

different extracts of plant and created their own remedies and formulations in 

alleviating and treating number of diseases. Generally, the medicinal properties 

possessed by plants have been contributed from various parts of plants including stem 

bark, leaves, fruit, and seeds. Most of plants have been declared in possessing their 

own ethnopharmacological properties which have extensively used by the tribal 

people across the world since centuries. Therefore, it is believed that nature has 

provided us the best medicine with their own benefits for treating every human 

disease (Tiwari, Kumar, Kaur, Kaur, & Kaur, 2011). 

Plants with medicinal properties are known to be rich in source of raw drugs, 

and therapeutic agents in prevention number of diseases and symptoms. The 

medicinal, nutraceutical, and cosmeticeutical properties exerted by plant are due to the 

different phytochemicals, bioactive constituents from various parts of the plant. 

Recently, substances and products originated from plants showing a great interest 

market caused by their versatile applications (Tiwari et al., 2011). Medicinal plants 

are managed to synthesize a large number of organic compounds which are 

categorized into two classes, namely primary and secondary metabolites (Seifu, 
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Assefa, & Abay, 2012). Mostly, the biological activities that are exhibited by 

medicinal plants are caused by secondary metabolites which are expressed during 

plants metabolic pathway (El-Toumy, Mohamed, Hassan, & Mossa, 2011). Plant 

secondary metabolites can be classified into three main groups according to their 

biosynthetic origin. They are phenolic and polyphenolic compounds, terpene and 

alkaloids chemically nitrogen or sulphur bonded (Crozier, Clifford, & Ashihara, 

2006). 

Primary metabolites are chemical components essential for the growth, 

development, respiration, and photosynthesis of plant. Examples of primary 

metabolites are carbohydrate, amino acids, polysaccharides, lipids, and organic acids. 

Many of them are well distributed among the number of species within plant kingdom. 

Even though primary metabolites are seen not to be prominent in research field, their 

role nowadays have captivated researchers‟ view and mind as being a significant 

element for plants against herbivores and infections of microbial, act as ultraviolet 

(UV) protectants as well as provide signal molecules for root nodules to form 

nitrogen-fixing in legumes. Besides that, primary metabolites also act as seed-

dispersing animal‟s attractants and pollinators and agents for allopathic (Seifu et al., 

2012).  

Besides primary metabolites, plants also accumulate high concentration of 

secondary metabolites. Secondary metabolites have been well known due to their 

potential as sources of new natural drugs, insecticides, antibiotics, and herbicides and  

their use as flavoring agents, dyes, perfumes, fibers, oils, waxes, and glues (Seifu et 

al., 2012). Across years, most of researchers have given their full attention on 

exploring these metabolites and trying so much to isolate as many as possible the 


