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Abstract 
Capparis spinosa is one of the oldest genera grown in Iraqi territory with worldwide traditional medicinal 

uses beside the culinary uses. These uses were due to the presence of many phytochemicals including flavonoids 

and polyphenols. Among the reported polyphenolic acids were caffeic, chlorogenic and ferulic acids with well-

known and powerful antioxidant properties. The present work aimed to isolate and identify the presence of these 

polyphenolic acids in Iraqi Capparis spinosa (Iraqi caper) which is wildly grown in the middle areas following 

standard chromatographic procedures. Aerial parts of the plant (buds, berries and leaves) were extracted with 

hydroalcoholic solvent by maceration method. The extract was fractionated with chloroform, n-butanol and ethyl 

acetate. Thin layer chromatographic (TLC) techniques and high performance liquid chromatography (HPLC) 

analysis were performed to identify the presence of polyphenolic acids in the ethyl acetate fraction. The result 

obtained in this work showed the presence of these phenolic acids in the investigated extract. Chromatographic 

analysis revealed the presence of considerable amounts of these acids in ethyl acetate fraction when the separated 

spots were compared with Rf values and UV spectra of standards. Such data give a promising use of aerial parts 

of Iraqi caper for globally reported medicinal uses. 
Keywords: Capparis spinosa, caffeic, chlorogenic, ferulic acids, identification. 

 

حامض الكافييك وحامض الكلوروجينيك وحامض الفريوليك في الاجزاء  وعزل التحقق من وجود

 الهوائية لنبتة الكبر البرية في العراق

 **و ايناس جواد كاظم  1،*اسماء مهدي حسين 

  بغداد،العراق بغداد، جامعة الصيدلة، كلية فرع العقاقير والنباتات الطبية ،*

 الخلاصة

استعمالها طبية تقليدية في جميع أنحاء العالم بجانب  استعمالات ولهافي الأراضي العراقية  تنمومن أقدم الأجناس التي تعد نبتة الكبر 

ات والاحماض متعددة ة وجود العديد من المواد الكيميائية النباتية بما في ذلك مركبات الفلافونويدصيخال الاستعمالاتهذه  تعود. الطهي كبهارات في

والفريوليك وهي احماض معروفة والكلوروجينيك  الكافيك أحماض هي التي نشرت في عدة تقارير متعددة الفينولاتحماض الامن بين و. الفينولات

والتي تنمو بشكل  نبتة الكبر العراقيةفي  متعددة الفينولاتوجود هذه الأحماض  من التحققالحالي إلى  البحثيهدف هذا . المضادة للأكسدة هاخصائصب

 للنبتةالأجزاء الهوائية  استخلاص المواد الكيميائية منتم . رافية القياسيةغفي المناطق الريفية في وسط العراق باتباع الإجراءات الكروماتو عيطبي

. خلات الإيثيلتم تجزئة المستخلص باستخدام مذيبات الكلوروفورم والبيوتانول و .التنقيع بطريقة كحوليبمذيب مائي ( والأوراق والثمارالبراعم )

حماض لالتحديد وجود أ HPLC)) كروماتوغرافيا فصل السوائل ذو الاداء العالي وتحليل  (TLC) الرقيقة طبقةالأجريت تقنيات كروماتوغرافيا 

المستخلص ي وجود هذه الأحماض الفينولية ف البحث عنالتي تم الحصول عليها في هذا  النتائجكشفت . خلات الإيثيل جزءفي  متعددة الفينولات

وجود كميات كبيرة من هذه الأحماض في جزء خلات الإيثيل عند مقارنة البقع المنفصلة مع قيم  ارافيغالكروماتو تحليلات اكدت. موضوع التحقق

 ةالكبر العراقينيتة ن عد للأجزاء الهوائية مالى الاستخدام الواهذه البيانات  تشير. للاحماض القياسيةالترددات الراديوية والأطياف فوق البنفسجية 

 .عالمياً المنشورةللاستخدامات الطبية 
 التحقق، حامض الفريوليك، حامض الكلوروجينيك،  كالكافييحامض ، نبتة الكبر: الكلمات المفتاحية

 

Introduction 
Capparaceae or Capper family comprises 

world-wide 33-45 genera and 700 species 
(1). Capparis is one of the oldest genera of 

Capparaceae found in Asia (2). The species spinosa 

was reported to grow naturally in open fields; erupt 

through cracks of rocks and stone walls in hot 

deserts and rural areas. It grows well in nutrient and 

water deprived semi-arid or arid soil. Iraq caper is 

called shefallah and the season of growth is  

 

 

extended from June to September at this time 

Capparis spinosa produce their ripe berries (3). 

Morphologically, genera of Capparis spinosa 

consist of leaves with apical spines, flower bud and 

spiny stems. The flowers buds then grow into berries 

which contain characteristic seeds (Figure 1) (4). The 

plant is commonly used for its valuable culinary 

characteristics of its buds and berries owing to the 

presence of many constituents like capric acid, 

glucosinlates, isothiocyanate, mustard oil and 

phenols (5-8).   
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Besides, the plant gained a famous use in 

medicine with medicinal uses as analgesic, anti-

arteriosclerotic, anti-cancer, anti-diabetic, anti-

hemorrhoid, anti-infective, anti-rheumatic, diuretic, 

emetic, gout treatment, tonic, in addition to 

hepatoprotecive effects (6, 9-11). These activities are 

related to the presence of important pharmacologic 

constituents like alkaloids, flavonoids, glycosides, 

saponins, sterols, tannins, triterpenoids and vitamins 
(12).   

Hydroxycinnamic acid is an abundant precursor 

phenolic acid in many plants including Capparis 

spinosa. This phytochemical is used for the 

biosynthesis of aromatic compounds by the plant (13).  

The antioxidant and photoprotecive 

properties of hydroxycinnamic acid was evaluated 

in the methanolic extracts of Capparis spinosa buds 

with a promising important application of this 

extract in topical cosmetic products employed in 

skin alteration (14) . 

The present study aimed to detect the 

presence of polyphenolic acids in Iraqi Capparis 

spinosa grown in the middle of Iraq for the first 

time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Iraqi Capparis spinosa 
 

Materials and Methods 
Plant Material 

Aerial parts of Capparis spinosa (buds, 

berries and leaves) were collected from rural area in 

the middle of Iraq, Wasit province, Suwera district 

during summer (July and August) 2018. The plant 

was identified and authenticated by the University 

of Baghdad /College of Sciences/ Department of 

Biology by Prof. Dr. Sukaena Abass. Aerial parts 

used in this work were washed thoroughly with tap 

water, dried under shade, and grinded to yield a 

powder. 
 

Extraction of the plant 

About 700gm of the crude powder was defatted 

with 1L of n-hexane. The dried defatted material 

were soaked in 1L of hydroalcoholic solvent 

(methanol:water, 80:20) for 3days with occasional 

shaking. The extract was filtered and few drops of it 

were used for preliminary phytochemical screening 

for the presence of phenolic acids. The filtered 

extract then evaporated under vacuum and about 

20gm of the residue were reconstituted with 500ml 

of water for partitioning with chloroform, n-butanol 

and ethyl acetate (500ml x 3 times). Each layer then 

dried over anhydrous sodium sulfate, filtered and 

dried under vacuum rotary evaporator and the 

residue was analyzed by chromatographic 

techniques.  
 

Preliminary phytochemical screening of phenolic 

acids 

Few milligram of each extract were 

reconstituted with 10ml absolute ethanol, filtered 

and treated with few drops of 5% (w/v) glacial acetic 

acid and 5% (w/v) NaNO2 solution (Ellagic Acid 

Test). The presence of black brown precipitate 

indicates the presence of phenols (15). 

Identification of phenolic acids by thin layer 

chromatography  

Few drops of standard caffeic, chlorogenic and 

ferulic acids (1mg in 1ml absolute methanol) and of 

suspended ethyl acetate fraction (1mg in 1ml 

absolute methanol) were applied to activated silica 

gel (Alugram Xtra SIL G/UV254) using 

chloroform:acetone:formic acid (75:16.5:8.5)  as a 

mobile phase. The plates were detected under 

254nm UV lengths.    
Isolation of phenolic acids by preparative thin 

layer chromatography 

A handmade TLC plates (silica gel GF254, 20 

 20, 0.75mm thick) were prepared using TLC 

coater. These plates were activated thereafter at 

120oC for 1 hour prior to sample application. About 

1mg of ethyl acetate fraction was dissolved in 3ml 

absolute methanol and spotted as streaks over the 

prepared plates using capillary tube and allowed for 

development according to the standard procedures 

using butanol:acetic acid: water (40:10:50) as a 

mobile phase. The separated bands were detected 

under UV at 254nm and marked with a needle. With 

the use of a fine spatula, the marked bands were 

scraped and collected in separated flasks. To each 

flask, an adequate quantity of absolute methanol was 

added with frequent shaking in warm water. After 

cooling, the mixture was filtered through double 

filter paper and the solvent was evaporated 

thereafter using vacuum rotary evaporator. The 

semisolid residue for each band was marked as E 

sample. 

Identification of phenolic acids by thin layer 

chromatography 

Few drops of standard phenolic acids 

(caffeic, chlorogenic and ferulic) and of samples E1 

to E5 (1mg in 1ml absolute methanol) were applied 

to activated silica gel using chloroform: acetone: 

formic acid (75:16.5:8.5)  as a mobile phase. The 

developed plated were detected under 254nm and 

366nm UV and the Rf values of separated spots were 

compared to those of standard phenolic acids.  
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Identification of phenolic acids by HPTLC 

analysis 

Approximately, 2µL of 1mg/ml methanolic 

solution of each isolated sample and standard 

phenolic acids (caffeic, chlorogenic and ferulic) 

were applied to 20cm10cm HPTLC plates (silica 

gel 60F254) using chloroform:acetone:formic acid 

(75:16.5:8.5) as a mobile phase and scanned at 

254nm and 366nm. 
 

Identification of phenolic acids by HPLC analysis 

About 0.04mg of each of the isolated 

samples and of the standards phenolic acids (caffeic, 

chlorogenic and ferulic) is mixed with 1m of HPLC 

grade methanol using vortex mixer. The mixtures 

filtered with 2.5µm disposable filter and run in 

HPLC machine using gradient of mobile phase  

composed of solvent A (1% acetic acid in 

HPLC grade water) and solvent B (acetonitrile). The 

results were detected on wave lengths of 272, 280, 

310nm. 

Results 
Preliminary and TLC analysis 

The presence of phenolic acid in the ethyl 

acetate fraction was confirmed with the brown 

precipitate obtained by Ellagic acid test. TLC 

analysis of ethyl acetate fraction showed the 

separation of several spots some of them were 

matched with standard caffeic, chlorogenic and 

ferulic acids spots (Figure 2).  

Isolation of phenolic acids 

Elution of ethyl acetate fraction in chloroform: 

acetone: formic acid (75:16.5:8.5) results in several 

isolated bands on preparative TLC plates which 

were marked as E1, E2, E3, E4 and E5 samples 

(Figure 3). 

  

 

 

 

 

 

 

 

Figure 2. TLC plates for analyzed ethyl acetate 

fraction developed in the 

chloroform:acetone:formic acid (75:16.5:8.5) at 

254nm. (Caffeic acid, Chl= chlorogenic acid 

Fer=ferulic acid, EA=ethyl acetate fraction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Preparative TLC plates of ethyl acetate 

fraction eluted in butanol:acetic acid:water 

(40:10:50) at 254nm (upper) and 366nm (lower). 
 

TLC analysis of isolated samples 

Analysis with TLC of samples E1 to E5 

revealed the presence of caffeic, chlorogenic and 

ferulic acids in samples E3, E2 and E5, respectively 

with respective Rf values of 0.58, 0.12 and 0.90 

(Figure 4). The phenolic acid in each sample was 

assigned depending on the comparable Rf value of 

the corresponding standard phenolic acid in Table 

(1). 

HPTLC analysis of isolated samples 

The data obtained with HPTLC analysis of 

samples E1 to E5 confirms the results obtained with 

TLC analysis. Confirmation based on comparable Rf 

values of the samples to that of standard phenolic 

acids in Table (2). HPTLC chromatograms for 

standard and samples phenolic acid were shown in 

Figures 5, 6 and 7 and HPTLC plates at 254nm and 

366nm were shown in Figure 8.  

Qualitative and quantitative HPLC analysis 

The presence of caffeic, chlorogenic and 

ferulic acids in Iraqi caper was also confirmed 

qualitatively and quantitatively by HPLC analysis 

according to the retention time of standard phenolic 

acids used. These phenolic acids were detected in 

samples E2, E3 and E5 according to the retention 

time of standard phenolic acids (Table 3). In this 

context, caffeic, chlorogenic and ferulic acids in 

sample E3, E2 and E5, respectively show similar 

UV spectra of standard phenolic acids (Figures 9, 10 

and 11).  
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Figure 4. TLC plates for analyzed samples E1 to 

E5 developed in the Chloroform:acetone:formic 

acid (75:16.5:8.5) at 254nm. (Fer=ferulic acid, 

EA=ethyl acetate fraction. 
 

 

Table 1. Rf values of the standard and samples 

phenolic acids. 

Phenolic 

acid 

Standard 

Rf 

Sample 

Rf 
Sample 

Caffeic acid 0.61 0.58 E3 

Chlorogenic 

acid 
0.14 0.12 E2 

Ferulic acid 0.89 0.90 E5 

 

Table 2. Max Rf values of the standard and 

samples phenolic acids. 
 

Phenolic acid Standard 

Rf 

Sample 

Rf 

Area 

% 

Sample 

Caffeic acid 0.44 0.43 49.34 E3 

Chlorogenic 

acid 

0.04 0.03 47.64 E2 

Ferulic acid 0.55 0.54 43.31 E5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. HPTLC chromatogram of standard and sample E3 caffeic acid at 254nm 
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Figure 6. HPTLC chromatogram of standard and sample E2 chlorogenic acid at 254nm. 

 

 

 

 

 

 

 

 

 

 

Figure 7. HPTLC chromatogram of standard and sample E5 ferulic acid at 254nm. 
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Figure 8 .HPTLC plates for standards and sample phenolic acids in E2, E3 and E5 at 254nm (above) and 

366nm (below). Caf= caffeic acid, Chl= chlorogenic acid, Fer= ferulic acid, samples E1 to E5.  
 
Table 3. Retention times of the standard phenolic acids and the concentration of sample phenolic acids at 

standard retention time. 

Phenolic acid Standard RT Sample conc. (mg/g plant) Sample 

Caffeic acid 14.000 0.3407 E3 

Chlorogenic acid 13.400 0.3640 E2 

Ferulic acid 13.756 13.11 E5 

 

 

 

 

 

 

 

Figure 9. UV spectroscopy of standard and sample caffeic acid at 24.2min. 
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Figure 10. UV spectroscopy of standard and sample chlorogenic acid at 13.4min. 

 
Discussion 

Among many phytochemicals, Capparis 

spinosa had been reported to contain various type 

phenolic acids (8). Polyphenolic acids are secondary 

metabolites with antioxidant properties that allow 

the plant to survive under stressful conditions (16). In 

the present study, the positive preliminary result for 

the presence of phenolic acids in ethyl acetate 

fraction was followed by implication of 

chromatographic techniques to identify the nature of 

these acids. Three phenolic acids (caffeic, 

chlorogenic and ferulic) were used as standards in 

the subsequent analytic techniques. These reference 

acids are of particular concern due to their well-

known powerful antioxidant properties. Caffeic acid 

(3,4-dihydroxy cinnamic acid), chlorogenic acid 

(ester of caffeic acid and quinic  acid) and ferulic 

acid (4-hydroxy-3-methoxycinnamic acid) are 

polyphenolic acids abundantly present in many 

plants and are derived from phenylalanine amino 

acid in the shikimic acid pathway during the 

synthesis of many polyphenolic phytochemicals like 

flavonoids (17). The investigated phenolic acids were 

successfully identified in the ethyl acetate fraction 

of the plant extract according to the different 

polarities offered by chloroform:acetone:formic 

acid (75:16.5:8.5) as a mobile phase. Identification 

was based on observing separated spots in the ethyl 

acetate fraction that match in position the spots of 

standard phenolic acids, such results encourage 

subsequent isolation of these acids for qualitative 

and quantitative analysis by different 

chromatographic techniques. Preparative TLC 

resulted in the isolation of five distinct bands which 

were marked as sample E1 to E5. To identify 

whether the investigated acids were present in these 

samples, qualitative TLC analysis was performed 

and revealed the presence of caffeic acid in sample  

 

E3, chlorogenic acid in sample E2 and ferulic acid 

in sample E5 by matching the Rf values of sample 

spot with that of standard spot. The number of free 

hydroxyl groups in the structure of these acids is 

varying. It was 2 in ferulic acid, 3 in caffeic acid and 

5 in chlorogenic acid. In addition, ferulic acid 

contains a methoxy group that renders the molecule 

highly less polar. In this context, the polarities of 

these acids were inversely proportionate with their 

Rf values; the highest value was for ferulic acid and 

the lowest was for chlorogenic acid as shown in the 

results of TLC and HPTLC analysis (Tables 1 and 

2). Qualitative analysis of isolated samples by 

HPLC also supported the results obtained by TLC 

and HPTLC when the UV spectra of these samples 

were compared with those of standard phenolic 

acids at the specified retention time of the standards. 

Quantitatively, the concentration of ferulic acid in 

sample E5 was much higher than those of 

chlorogenic acids in sample E2 and caffeic acid in 

sample E3 with a corresponding 13.11mg, 

0.3640mg and 0.3407mg per gram of plant, 

respectively (Table 3). 

The powerful antioxidant property of these 

acids was highly investigated and is related to their 

poly phenolic nature (18, 19), for this reasons some 

food manufacturers prefer the addition of these 

phenolic acids such as ferulic acid as natural 

antioxidant (20). These phenolic acids have 

promising medicinal use in oxidative stress, 

microbial infections, inflammations, thrombosis and 

cancer (21). Ferulic acid, which by this study is 

occurring in valuable amount in Iraqi caper, has 

been reported that improve the treatment in patients 

with high cholesterol, coronary heart diseases, 

infertility. Furthermore, it has a protective role 
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against tissue damage induced by chemotherapeutic 

drugs (22) 

 In conclusion, many Iraqi authors have 

reported that caper shrub is one of the folkloric 

medicinal plants in Iraq. The present work identified 

the presence of caffeic, chlorogenic and ferulic acids 

in Iraqi caper following standard chromatographic 

techniques. 
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