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The flavone hispidulin (4´,5,7-trihydroxy-6-methoxyflavone) in the flowers of Inula viscosa (L.) Aiton 

was quantified by using High Performance Liquid Chromatography (HPLC), and also High Performance 
Thin-Layer Chromatography (HPTLC) fingerprint of the methanolic I. viscosa flower extract was 
presented. Both methods provided a rapid and easy approach for determination of the biomarker 
hispidulin. In the present study HPTLC and HPLC profiles of Inula viscosa flowers were presented to 
detect and quantify the small flavonoid hispidulin. The results reveal that I. viscosa flowers contain 
serious amount (0.151± 0.007 g/100 g dry weight) of hispidulin.  
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Inula viscosa (L.) Aiton Çiçeklerinde YPSK ve YPİTK Yöntemleri ile Hispidulin 
Analizi 

Inula viscosa (L.) Aiton çiçeklerinde bir flavon bileşiği olan hispidulin (4´,5,7-trihidroksi-6-
metoksiflavon) miktarı Yüksek Performanslı Sıvı Kromatografisi (YPSK) ile tayin edilmiş, ayrıca I. 
viscosa çiçeklerinin metanolik ekstresinin Yüksek Performanslı İnce Tabaka Kromatografisi (YPİTK) 
parmakizi kromatogramı da verilmiştir. Her iki yöntem de biyo-işaretleyici bileşen olan hispidulinin 
belirlenmesi için hızlı ve kolay yaklaşımlar sağlamaktadır. Bu çalışmada küçük bir flavonoit bileşiği olan 
hispidulinin teşhis ve miktar tayinini gerçekleştirmek amacıyla I. viscosa çiçeklerinin YPİTK ve YPSK 
profilleri ortaya konmuştur. Sonuçlar, I. viscosa çiçeklerinin önemli ölçüde (0.151±0.007 g/100 g kuru 
ağırlık) hispidulin içerdiğini göstermektedir.  
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INTRODUCTION 
 

Inula viscosa (L.) Aiton (Asteraceae) is a 
perennial herb that is found in most of the 
Mediterranean territories (1-3). It has been 
used for years in traditional medicine for its 
antiinflammatory, antimicrobial, antidiabetic, 
antihelmintic and antipyretic activities (4-14). 
Pharmacologicaly active compounds of I. 
viscosa are phenolic acids, terpenes (mono-, 
sesqui-, di-and triterpenes), flavonoids and 
glycolipids (15-24). In Turkey, I. viscosa is 

known as “yapışkan andız” and its fresh 
leaves are used for wound healing (25). 

Hispidulin (4´,5,7-trihydroxy-6-
methoxyflavone) is a naturally occuring 
flavone in a number of traditional Chinese 
medicinal herbs including I. viscosa (21, 26, 
27). Several studies have indicated its 
antioxidant, antimicrobial, anticonvulsant, 
antithrombosis, antiosteoporotic, anti-
inflammatory, antimutagenic and anticancer 
activities (26,27).  
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Herein, the qualitative and quantitative 
analyses of hispidulin which was previously 
reported to be isolated from I. viscosa flowers 
were carried out (21). Hispidulin should be 
used as a marker compound for especially 
standardization of I. viscosa preparations. 

EXPERIMENTAL 
 
Materials 

Inula viscosa (L.) Aiton was collected from 
Isparta in October 2014. The flowers of the 
plant were dried at room temperature away 
from sunlight. Voucher specimen of the plant 
has been deposited at the Herbarium of 
Ankara University, Faculty of Pharmacy, 
(AEF 26700). 
 
Chemicals and standarts 

Hispidulin (SML0582) was supplied from 
Sigma. All other chemicals were supplied 
from either Sigma or Merck. 
 
Extraction 

200 mg of dried and powdered flowers of I. 
viscosa were extracted with methanol (10 mL) 
by magnetic stirrer for 6 h (50°C, 250 rpm). 
The extract was then filtered using filter paper 
(Schleicher & Schuell MicroScience, 
Germany) and completed to 10.0 mL in a 
volumetric flask with methanol, passed 
through a 0.45 µm filter, and applied to the 
HPLC and HPTLC system as 10 µL and 5 µL, 
respectively. 
 
 
 

HPLC Analysis 
 
Chromatographic conditions and procedure 

 The qualitative and quantitative analysis of 
hispidulin in the methanol extract of I. viscosa 
flowers were performed according to the 

following procedure. The analysis was 
performed with an HPLC system consisting of 
an HP Agilent 1260 series quaternary pump, 
degasser, autosampler and diode array 
detector (DAD). The separation was achieved 
on ACE C18 column (5 �m, 250 mm; 4.6 
mm). The system was controlled and data 
analysis was performed with Agilent 
ChemStation software. All the calculations 
concerning the quantitative analysis were 
performed with external standardization by 
measurement of the peak areas. Gradient 
elution was applied with a flow rate of 1 
mL/min and column temperature was set to 
30°C. The mobile phase was a mixture of 
trifluoroacetic acid 0.1% in water (solution A), 
trifluoroacetic acid 0.1% in methanol 
(solution B), trifluoroacetic acid 0.1% in 
acetonitrile (solution C). The composition of 
the gradient was (A:B:C), 80:10:10 at 0 min, 
60:25:15 at 5 min, 50:30:20 at 10 min, 
40:40:20 at 15 min and 0:75:25 at 20 min. The 
duration between runs was 5 min. All solvents 
were filtered through a 0.45 �m Milipore 
filter before use and degassed in an ultrasonic 
bath. From each solution and sample 10 �L 
were injected into the column and the 
chromatograms were recorded from 200 to 
400 nm. Quantification was performed by 
measuring at 330 nm for hispidulin using 
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Figure 1. Structure of hispidulin 
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DAD. The chromatographic run time was set 
to 20 minutes.  
 
Stock and standart solution 

Hispidulin was prepared at the concentration 
of 3 mg/mL in methanol. Based on this, five 
different concentration of hispidulin (0.3 
mg/mL, 0.15 mg/mL, 0.06 mg/mL, 0.015 
mg/mL and 0.0015 mg/mL) were prepared for 
the establishment of calibration curves. 
 
Calibration 

Five different concentration of hispidulin as 
0.0015 mg/mL, 0.015 mg/mL, 0.06 mg/mL, 
0.15 mg/mL, 0.3 mg/mL were prepared and 
triplicate 10 �L injections were made for 
each standard solution to see the 
reproducibility of the detector response at 
each concentration level. The peak area of 
each drug was plotted against the 
concentration to obtain the calibration graph. 
 
Limits of detection and quantification 

Limit of detection (LOD) was established at 
a signal to noise ratio (S/N) of 3. Limit of 
quantification (LOQ) was established at a 
signal to noise ratio (S/N) of 10. LOD and 
LOQ were experimentally verified by 
injection of hispidulin nine times at LOQ 
concentrations.  
 
Precision 

The precision of the method (intra-day and 
inter-day variations of replicate 
determinations) was checked by injecting 
hispidulin standard solution nine times at the 
LOQ levels in the same day and in two 
different days. The area values were recorded 
and RSD% values were calculated as RSD% 
= (SD / Mean) X 100. 
 
Recovery 

The spike recovery was carried out by the 
standard addition method. For the 
determination of the recovery, three different 
concentration of hispidulin standard solution 
(0.06 mg/mL, 0.015 mg/mL and 0.0015 
mg/mL) were added prior to the extraction. In 
each additional level, six determinations were 

carried out and the mean value of recovery 
percentage was calculated. 
 
HPTLC Analysis 
 
Chromatographic conditions and procedure 

HPTLC analysis was done using a Camag 
HPTLC system. Five microliters of samples 
were sprayed in the form of 8 mm bands with 
an Automatic TLC Sampler 4 (ATS 4, 
CAMAG, Switzerland) onto pre-coated 
HPTLC glass plates (20 x 10 cm, Si 60 F254, 
Merck). The distance from the left side and 
the lower edge were 15 mm and 8 mm, 
respectively. Linear ascending development 
was carried out with an Automatic 
Developing Chamber 2 (ADC 2, CAMAG, 
Switzerland). Toluene-ethyl acetate-formic 
acid (5:4:1, v/v/v) was used as mobile phase. 
Relative humidity was not controlled. The 
twin through chamber was saturated for 20 
minutes with 25 mL of the mobile phase 
before development. Ten mililitres of the 
same mixture were used for development. 
Plates were air dried before and after 
development by ADC2. Documentation of the 
plates was performed by Reprostar 3 
(CAMAG, Switzerland) at 254 nm. 
Densitometric scanning was carried out at 254 
nm with a TLC Scanner 3 (CAMAG, 
Switzerland) in absorption mode, and 
operated with WinCATS software.  
 
 
RESULTS AND DISCUSSION 
 

Herbal preparations are medicinal products 
consisting of single, two or more medicinal 
plants or plant extracts. Standardization of 
herbal preparations and botanicals are of great 
importance to the pharmaceutical and 
cosmetic industries. Several analytical 
methodologies including modern 
chromatographic techniques are being used 
for the chemical standardization of marker 
compounds or active constituents in herbal 
preparations. For this purpose, HPLC 
combined with different types of detectors 
(UV/Vis, MS, MS/MS) are preferred with 
priority (28-30). 
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In this study, reverse phase HPLC-DAD 
method was used for quantification of 
hispidulin in the methanol extract of I. viscosa 
flowers. Agilent 1260 series HPLC system 
was used and ACE C18 column was chosen 
for the best separation. To calculate the 
regression equation, five different 
concentration of the standard hispidulin were 

used to establish calibration curve. The 
equation was determined as y= 14051x-
28.424. The correlation coefficient of 
hispidulin showed good linearity (R2 = 
0.9999). LOD and LOQ values were 0.0046 
mg/mL and 0.0141 mg/mL, respectively. The 
RSD values for intra-day (repeatability) and 
inter-day (intermediate precision) variations 
were 2.13% and 2.72%, respectively. The 
recovery values were in the range of 94.6-
98.2%. The chromatograms of standard 
hispidulin and the methanol extract of I. 
viscosa flowers were given in Figure 2 and 3. 
The peak of hispidulin was confirmed by 
comparing the retention time and UV 

spectrum of analyzed compound with 
authentic one (Figure 4).  

Moreover, authentic hispidulin was added to 
the extract and the increase in the peak was 
observed. Retention time for hispidulin was 
17.4 min. Consequently, the hispidulin 
amount of I. viscosa flowers was calculated as 
0.151±0.007 g/100 g dry weight. 

For the qualitative determination of 
hispidulin in I. viscosa flowers, HPTLC was 
also used. HPTLC system (CAMAG) 
equipped with ATS4, ADC2, Reprostar 3 and 
TLC Scanner 3 was used for the analysis. 
Various mobile phases were tried and toluene-
ethyl acetate-formic acid (5:4:1, v/v/v) was 
chosen and used for the optimum separation. 
Three different concentration of I. viscosa 
flower extract (IV1-IV3) and six different 
concentration of standard hispidulin (H1-H6) 
were applied to the plate. The HPTLC 
chromatogram (fingerprint) was given in 
Figure 5. Hispidulin was clearly observed in 
the diluted and concentrated I. viscosa flower 
extracts with the same Rf value (0.59). 
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Figure 2. Chromatogram of the standard hispidulin 
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Figure 2. Chromatogram of the standard hispidulin 
 

 

In conclusion, hispidulin which was isolated 
previously from I. viscosa flowers was chosen 
as marker compound, and standardization of 
the methanol extract of I. viscosa flowers was 

achieved for the first time in this study using a 
simple and efficient HPLC-DAD method.  
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Figure 3. HPLC Chromatogram of the methanol extract of I. viscosa flowers 
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Figure 4. Overlaid UV spectra of standard hispidulin and hispidulin in the extract 
 

 
 
Figure 5. HPTLC chromatogram of I. viscosa flower extracts (IV1-IV3) and standard 

hispidulin (H1-H6) in different concentrations (without derivatization, 254 nm) 



Alper GÖKBULUT

164

 

REFERENCES 
 
1. Seca AML, Grigore A, Pinto DCGA, Silva 

AMS, The genus Inula and their metabolites: 
From ethnopharmacological to medicinal uses, 
J Ethnopharmacol 154(2), 286-310, 2014. 

2. Zhao Y-M, Zhang M-L, Shi Q-W, Kiyota H, 
Chemical constituents of plants from the genus 
Inula, Chem Biodivers 3(4), 371-384, 2006. 

3. Gökbulut A, Özhan O, Satılmış B, Batçıoğlu K, 
Günal S, Şarer E, Antioxidant and 
antimicrobial activities, and phenolic 
compounds of selected Inula species from 
Turkey, Nat Prod Comm 8(4), 475-478, 2013. 

4. Lastra C, Lopez A, Motilva V, 
Gastroprotection and prostaglandin E2 
generation in rats by flavonoids of Dittrichia 
viscosa, Planta Med 59(6), 497–501, 1993.  

5. Manez S, Recio MC, Gil I, Gomez C, Giner R-
M, Waterman P.G, Rios J-L, A glycosyl 
analogue of diacylglycerol and other 
antiinflammatory constituents from Inula 
viscosa, J Nat Prod 62(4), 601-604, 1999. 

6. Qasem JR, Al-Abed AS, Abu-Blan MA, 
Antifungal activity of clammy inula (Inula 
viscosa) on Helminthrosporium sativum and 
Fusarium oxysporum f. sp. lycopersici, 
Phytopathol Mediterr 34(1), 7–14, 1995. 

7. Cohen Y, Baider A, Ben-Daniel BH, Ben-
Daniel Y, Fungicidal preparations from Inula 
viscosa, Plant Prot Sci 38, 629-630, 2002.  

8. Ali-Shtayeh MS, Yaghmour RMR, Faidi YR, 
Salem K, Al-Nuri MA, Antimicrobial activity 
of 20 plants used in folkloric medicine in the 
Palestinian area, J Ethnopharmacol 60(3), 265-
271, 1998. 

9. Ali-Shtayeh MS, Abu Ghdeib SI, Antifungal 
activity of plant extracts against dermatophytes, 
Mycoses 42(11-12), 665-672, 1999. 

10. Blanc M-C, Bradesi P, Goncalves MJ, 
Salgueiro L, Casanova J, Essential oil of 
Dittrichia viscosa ssp. viscosa: analysis by 13C 
NMR and antimicrobial activity, Flavour Fragr 
J 21(2), 324-332, 2006. 

11. Yaniv Z, Dafni A, Friedman J, Palevitch D, 
Plants used for the treatment of diabetes in 
Israel, J Ethnopharmacol 19(2), 145-151, 1987. 

12. Zeggwagh NA, Ouahidi ML, Lemhadri A, 
Eddouks M, Study of hypoglycaemic and 
hypolipidemic effects of Inula viscosa L. 
aqueous extract in normal and diabetic rats, J 
Ethnopharmacol 108(2), 223-227, 2006. 

13. Maoz M, Kashman Y, Neeman I, Isolation and 
identification of a new antifungal sesquiterpene 
lactone from Inula viscosa, Planta Med 65(3), 
281–282, 1999. 

14. Kattouf J, Belmoukhtar M, Harnafi H, Mekhfi 
H, Ziyyat A, Aziz M, Bnouham M, Legssyer A, 

Effet antihypertenseur des feuilles d'Inula 
viscosa. Phytothérapie 7, 309-312, 2009. 

15. Barbetti P, Chiappini I, Fardella G, Menghini 
A. A new eudesmane acid from Dittrichia 
(Inula) viscosa,  Planta Med 51(5), 471, 1985. 

16. Ulubelen A, Öksüz S, Gören N, Sesquiterpene 
acids from Inula viscosa, Phytochemistry 26(4), 
1223–1224, 1987.  

17. Wollenweber E, Mayer K, Roitman JN, 
Exudate flavonoids of Inula viscosa, 
Phytochemistry 30(7), 2445–2446, 1991. 

18. Andolfi A, Zermane N, Cimmino A, Avolio F, 
Boari A, Vurro M, Evidente A, Inuloxins A-D, 
phytotoxic bi-and tri-cyclic sesquiterpene 
lactones produced by Inula viscosa: Potential 
for broomrapes and field dodder management, 
Phytochemistry 86, 112-120, 2013. 

19. Danino O, Gottlieb HE, Grossman S, Bergman 
M, Antioxidant activity of 1,3-dicaffeoylquinic 
acid from Inula viscosa, Food Res Int 42(9), 
1273-1280, 2009. 

20. Fontana G, La Rocca S, Passannanti S, 
Paternostro MP, Sesquiterpene compounds 
from Inula viscosa, Nat Prod Res 21(9), 824-
827, 2007. 

21. Grande M, Piera F, Cuenca A, Torres P, 
Bellido IS, Flavonoids from Inula viscosa, 
Planta Med 51(5), 414-419, 1985. 

22. Grande M, Torres P, Piera F, Bellido IS, 
Triterpenoids from Dittrichia viscosa, 
Phytochemistry 31(5), 1826-1828, 1992. 

23. Karamenderes C, Zeybek U, Composition of 
the essential oils of Inula viscosa, I. graveolens 
and I. helenium ssp. Turcoracemosa, J Fac 
Pharm İstanbul 33, 1-5, 2000. 

24. Sanz JF, Ferrando C, Marco JA, Oxygenated 
nerolidol esters and eudesmane acids from 
Inula viscosa, Phytochemistry 30(11), 3653-
3655, 1991. 

25. Baytop T, Therapy with medicinal plants in 
Turkey, Nobel Medical Publication, İstanbul, 
Turkey, 1999. 

26. He L, Wu Y, Lin L, Wang J, Wu Y, Chen Y, 
Yi Z, Liu M, Pang X, Hispidulin, a small 
flavonoid molecule, suppresses the 
angiogenesis and growth of human pancreatic 
cancer by targeting vascular endothelial growth 
factor receptor 2-mediated PI3K/Akt/mTOR 
signaling pathway, Cancer Sci 102(1), 219-225, 
2011. 

27. Xie J, Gao H, Peng J, Han Y, Chen X, Jiang Q, 
Wang C, Hispidulin prevents hypoxia-induced 
epithelial-mesenchymal transition in human 
colon carcinoma cells, Am J Cancer Res 5(3), 
1047-1061, 2015. 

28. Gökbulut A, Sarer E, Simultaneous 
determination of phenolic compounds in 



Turk J Pharm Sci 13(2), 159-166, 2016

165

 

REFERENCES 
 
1. Seca AML, Grigore A, Pinto DCGA, Silva 

AMS, The genus Inula and their metabolites: 
From ethnopharmacological to medicinal uses, 
J Ethnopharmacol 154(2), 286-310, 2014. 

2. Zhao Y-M, Zhang M-L, Shi Q-W, Kiyota H, 
Chemical constituents of plants from the genus 
Inula, Chem Biodivers 3(4), 371-384, 2006. 

3. Gökbulut A, Özhan O, Satılmış B, Batçıoğlu K, 
Günal S, Şarer E, Antioxidant and 
antimicrobial activities, and phenolic 
compounds of selected Inula species from 
Turkey, Nat Prod Comm 8(4), 475-478, 2013. 

4. Lastra C, Lopez A, Motilva V, 
Gastroprotection and prostaglandin E2 
generation in rats by flavonoids of Dittrichia 
viscosa, Planta Med 59(6), 497–501, 1993.  

5. Manez S, Recio MC, Gil I, Gomez C, Giner R-
M, Waterman P.G, Rios J-L, A glycosyl 
analogue of diacylglycerol and other 
antiinflammatory constituents from Inula 
viscosa, J Nat Prod 62(4), 601-604, 1999. 

6. Qasem JR, Al-Abed AS, Abu-Blan MA, 
Antifungal activity of clammy inula (Inula 
viscosa) on Helminthrosporium sativum and 
Fusarium oxysporum f. sp. lycopersici, 
Phytopathol Mediterr 34(1), 7–14, 1995. 

7. Cohen Y, Baider A, Ben-Daniel BH, Ben-
Daniel Y, Fungicidal preparations from Inula 
viscosa, Plant Prot Sci 38, 629-630, 2002.  

8. Ali-Shtayeh MS, Yaghmour RMR, Faidi YR, 
Salem K, Al-Nuri MA, Antimicrobial activity 
of 20 plants used in folkloric medicine in the 
Palestinian area, J Ethnopharmacol 60(3), 265-
271, 1998. 

9. Ali-Shtayeh MS, Abu Ghdeib SI, Antifungal 
activity of plant extracts against dermatophytes, 
Mycoses 42(11-12), 665-672, 1999. 

10. Blanc M-C, Bradesi P, Goncalves MJ, 
Salgueiro L, Casanova J, Essential oil of 
Dittrichia viscosa ssp. viscosa: analysis by 13C 
NMR and antimicrobial activity, Flavour Fragr 
J 21(2), 324-332, 2006. 

11. Yaniv Z, Dafni A, Friedman J, Palevitch D, 
Plants used for the treatment of diabetes in 
Israel, J Ethnopharmacol 19(2), 145-151, 1987. 

12. Zeggwagh NA, Ouahidi ML, Lemhadri A, 
Eddouks M, Study of hypoglycaemic and 
hypolipidemic effects of Inula viscosa L. 
aqueous extract in normal and diabetic rats, J 
Ethnopharmacol 108(2), 223-227, 2006. 

13. Maoz M, Kashman Y, Neeman I, Isolation and 
identification of a new antifungal sesquiterpene 
lactone from Inula viscosa, Planta Med 65(3), 
281–282, 1999. 

14. Kattouf J, Belmoukhtar M, Harnafi H, Mekhfi 
H, Ziyyat A, Aziz M, Bnouham M, Legssyer A, 

Effet antihypertenseur des feuilles d'Inula 
viscosa. Phytothérapie 7, 309-312, 2009. 

15. Barbetti P, Chiappini I, Fardella G, Menghini 
A. A new eudesmane acid from Dittrichia 
(Inula) viscosa,  Planta Med 51(5), 471, 1985. 

16. Ulubelen A, Öksüz S, Gören N, Sesquiterpene 
acids from Inula viscosa, Phytochemistry 26(4), 
1223–1224, 1987.  

17. Wollenweber E, Mayer K, Roitman JN, 
Exudate flavonoids of Inula viscosa, 
Phytochemistry 30(7), 2445–2446, 1991. 

18. Andolfi A, Zermane N, Cimmino A, Avolio F, 
Boari A, Vurro M, Evidente A, Inuloxins A-D, 
phytotoxic bi-and tri-cyclic sesquiterpene 
lactones produced by Inula viscosa: Potential 
for broomrapes and field dodder management, 
Phytochemistry 86, 112-120, 2013. 

19. Danino O, Gottlieb HE, Grossman S, Bergman 
M, Antioxidant activity of 1,3-dicaffeoylquinic 
acid from Inula viscosa, Food Res Int 42(9), 
1273-1280, 2009. 

20. Fontana G, La Rocca S, Passannanti S, 
Paternostro MP, Sesquiterpene compounds 
from Inula viscosa, Nat Prod Res 21(9), 824-
827, 2007. 

21. Grande M, Piera F, Cuenca A, Torres P, 
Bellido IS, Flavonoids from Inula viscosa, 
Planta Med 51(5), 414-419, 1985. 

22. Grande M, Torres P, Piera F, Bellido IS, 
Triterpenoids from Dittrichia viscosa, 
Phytochemistry 31(5), 1826-1828, 1992. 

23. Karamenderes C, Zeybek U, Composition of 
the essential oils of Inula viscosa, I. graveolens 
and I. helenium ssp. Turcoracemosa, J Fac 
Pharm İstanbul 33, 1-5, 2000. 

24. Sanz JF, Ferrando C, Marco JA, Oxygenated 
nerolidol esters and eudesmane acids from 
Inula viscosa, Phytochemistry 30(11), 3653-
3655, 1991. 

25. Baytop T, Therapy with medicinal plants in 
Turkey, Nobel Medical Publication, İstanbul, 
Turkey, 1999. 

26. He L, Wu Y, Lin L, Wang J, Wu Y, Chen Y, 
Yi Z, Liu M, Pang X, Hispidulin, a small 
flavonoid molecule, suppresses the 
angiogenesis and growth of human pancreatic 
cancer by targeting vascular endothelial growth 
factor receptor 2-mediated PI3K/Akt/mTOR 
signaling pathway, Cancer Sci 102(1), 219-225, 
2011. 

27. Xie J, Gao H, Peng J, Han Y, Chen X, Jiang Q, 
Wang C, Hispidulin prevents hypoxia-induced 
epithelial-mesenchymal transition in human 
colon carcinoma cells, Am J Cancer Res 5(3), 
1047-1061, 2015. 

28. Gökbulut A, Sarer E, Simultaneous 
determination of phenolic compounds in 

 

Mentha spicata subsp. spicata by RP-HPLC, 
Turk J Pharm Sci 7(3), 249-254, 2010. 

29. Kucukboyaci N, Kadioglu O, Adiguzel N, 
Tamer U, Guvenc A, Bani B, Determination of 
isoflavone content by HPLC-UV method and 
in vitro antioxidant activity of Red Clover 
(Trifolium pratense L.), Turk J Pharm Sci 
10(3), 463-472, 2013. 

30. Bansal Y, Bansal G, Analytical methods for 
standardization of Aegle marmelos: A review, J 
Pharm Educ Res 2(2), 37-44, 2011. 

 
Received: 08.10.2015 
Accepted: 17.12.2015 

 



Alper GÖKBULUT

166


