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  بسم الله الرحمن الرحیم
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Abstract 
Protocatechuic acid (PCA) is a type of widely distributed naturally 

occurring phenolic acid. PCA has structural similarity with gallic acid, 

caffeic acid, vanillic acid, and syringic acid which are well-known 

antioxidant compounds.                                                                       

Isolated protocatechuic acid by Soxhlet Instrument form H. 

sabdariffa calyces in pure form, The IR (KBr disc) spectrum of 

protocatechuic acid (Fig.4.1.2) showed 3500 (OH). 2955.04, 2926.11 (C-

H, Aliph). 1700 (COOH). 1454.02, 1431.23, 1367.58 (C=C, Ar), 804,678 

cm-1 (C-H, Ar, bending). 

Also Investigated its antimicrobial activities. Two gram-negative 

and two gram-positive bacterial strains, representing common human 

bacterial pathogens were used for the antibacterial screenings. 

Protocatechuic acid inhibit common human bacterial pathogens 

were used for the antibacterial screenings. The gram-negative bacteria 

were Escherichia coli and Pseudomonas aeruginosa; the gram-positive 

were Staphylococcus aureus and Bacillus subtilis. 

Also protocatechuic acid was unable to inhibit Candida albicans 

and Aspergillus niger which  implies  that  they  could  not  be  used  to  

treat  fungal diseases. 
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  المستخلص

حمض البروتوكاتشیك ھو مادة تحتوي على حمض الفینولیك ولھ تركیب   

وحمض الكافیك وحمض الفانلیك التي تعرف بأنھا یشبھ تركیب حمض الجالیك 

  .مركبات مضادة للأكسدة

في ھذه الدراسة تم فصل حمض البروتوكاتشیك على ھیئة نقیة بواسطة جھاز   

 (Fig.4.1.2)السكسولیت وأعطى ھذه القیم عن طریق تقنیة الأشعة تحت الحمراء 

showed 3500 (OH). 2955.04, 2926.11 (C-H,Aliph). 1700 (COOH). 

1454.02, 1431.23, 1367.58 (C=C, Ar), 804,678 cm-1 (C-H, Ar, bending)  

 2خدام وتم التحقق من فعالیة حمض البروتوكاتشیك ضد المیكروبات باست  

 )Escherichia coli and Pseudomonas aeruginosa(جرام من البكتیریا السالبة 

  .)Staphylococcus aureus and Bacillus subtilis(وجبة المجرام من البكتیریا 2و

  .تثبیط الفطریات لم یستطعالبروتوكاتشیك كما أن   

   



VI 
 

Content 
1. INTRODUCTION 1 
1.1 INTRODUCTION 1 
1.2. Objectives 2 
2. Literature Review 3 
2.1. Hibiscus sabdariffa 3 
2.1.1. Morphological Characters of H. Sabdariffa 3 
2.1.2. Origin 4 
2.1.3. Uses 6 
2.1.4. Clinical study and pharmacological activity of H. 
sabdariffa 10 

2.1.4.1. Effect on blood pressure 10 
2.1.4.2. Antioxidant and anticancer activity 12 
2.1.4. 3. Antipyretic, antinociceptive and anti-inflammatory 
activities 14 

2.1.4.4. Renal effects 15 
2.1.4.5. Anticholesterol effects 15 
2.1.4.6. Antibacterial, antifungal and antiparasitic actions 16 
2.1.4.7. Interaction with drugs 16 
2.1.5. Chemical composition 17 
2.2. Protocatechuic acid 17 
2.2.1. Distribution and Occurrence 18 
2.2.2. Chemical Properties 19 
2.2.3. Physical Properties 19 
2.2.4. Pharmacological Properties 20 
2.2.4.1. Antibacterial Activity 20 
2.2.4.2. Antioxidant Activity 20 
2.2.4.3. Antidiabetic Activity 22 
2.2.4.4. Anticancer Activity 22 
2.2.4.5. Antiulcer Activity 23 
2.2.4.6. Antiageing Activity 23 
2.2.4.7. Antifibrotic Activity 24 
2.2.4.8. Antiviral Activity 24 
2.2.4.9. Anti-Inflammatory, Analgesic and Antiseptic 
Properties 

25 

2.2.4.10. Antiatherosclerotic and Hyperlipidemic Activities 26 



VII 
 

2.4.4.11. Cardiac Activity 27 
2.4.4.12. Hepatoprotective Activity 28 
2.4.4.13. Nephroprotective Activity 29 
2.2.4.14. Neurological Effects 30 
2.2.4.15. Effects on Reproductive System 31 
3. Materials and Methods3.1. Materials 32 
3.1.1. Plant material 32 
3.1.2. Chemicals 32 
3.1.3. Apparatus and Equipments 32 
3.2. Methods 32 
3.2.1. Isolation of Protocatechuic acid 32 
3.2.2. Infra-red Spectroscopy 33 
3.2.3. Antimicrobial activity 33 
3.2.3.1. Preparation of bacteria suspension 33 
3.2.3.2. Preparation of Fungal Suspensions 34 
3.2.3.3. Preparation of the media 34 
3.2.3.4. Test organisms 34 
4. Results and Discussion 36 
4.1. Isolation of protocatechuic acid Result 36 
4.1.1. FTIR of protocatechuic acid 37 
4.2. Antimicrobial activity Result 37 
5. References 40 

 

  



VIII 

 

Sudan University of Science and Technology 

College of science 

Department of chemistry 

 

A thesis submitted in partial fulfillment of the requirement of B.SC. 
(honor) degree in chemistry 

 

Isolation   and   antimicrobial   activities   
of  protocatechuic  acid  from   Hibiscus 

sabdariffa calyces 
 

 

 

 

By:    

1-Abd Allah Ahmed Ali 

2-Mona Abd Elsawe Saeed 

 

Supervisor: 

Dr. Mohammed Almokhtar  


