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Vitexin, a C-glycosyl flavonoid was estimated in the extracts of Convolvulus arvensis
and Neurada procumbens by reversed phase high-performance liquid chromatography
C-glycosyl flavonoid; (RP-HPLC). C18 column was used as stationary phase and methanol-0.05 % o-
extract; flavonoid; phosphoric acid in the ratio of 20:80 was used to separate the compounds from the
quantitation; validation extracts by isocratic program. Vitexin was detected at 340 nm by a UV-Visible detector,
DOL: which showed a sharp peak with the retention time of 6.692 minutes. The quantitative
10.5281/zenodo. 17364778 study revealed that 0.727 mg/g of vitexin in the extract of Convolvulus arvensis and
0.0372 mg/g of vitexin in the extract of Neurada procumbens. The linearity range was
found to between 100 ng to 200 pg/ml with the correlation coefficient of 12 =>0.9994.
The limit of detection and limit of quantification of vitexin were found to be 30 and 100
ng/ml. The developed method is simple, precise and accurate for the quantification of
vitexin in the extracts and might be helpful in the quality control of these plants.

glycosyl flavonoid and has gained a growing
attention due to its wide ranges of biological
activities®.It is reported to possessantioxidant®*,
anticancer’”’, spasmolytic®, antithyroid” anti-
aging'®, cardioprotective'!"!3, neuroprotective!'*!,
1'%%nd antidepressant

like properties®® referring its actions on multiple

INTRODUCTION

Vitexin is an apigenin flavone glycoside (5, 7, 4-
trihydroxyflavone-8-glucoside) found in a number
of plants such as passion flower, bamboo leaves, T .

. antiociceptive ', antivira
chaste tree, hawthorn, pigeon pea, mung bean,

mimosa, wheat leaves and pearl millet'. It is a C-
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systems of the body like cardio vascular, endocrine
and central nervous systems. Most of the C-
glycosyl flavonoids show higher antioxidant
activity than their corresponding O-glycosyl
flavonoids, which necessitates the researches on
vitexin and plants containing C-
glycosylflavonoids®'. Qualitative detection and
quantitative estimation of vitexin in medicinal
plants are important to correlate the biological
activities of a particular medicinal plant. Plants
and plant extracts could also be standardized with
the use of vitexin as marker compound which is
important for the quality assurance of herbal drugs.
Hence, quantization of vitexin in plants might be
helpful in predicting the possible biological
activities of the plants. Convolvulus arvensis L
(Family-Convolvulaceae)
procumbens L (Family-Rosaceae) are reported to
possess various biological activities especially on
the cardiovascular system?> 23,

and Neurada

Convolvulus
arvensisis diuretic, purgative, aphrodisiac and
nervine tonic?*. It is also useful in rheumatism,
chronic ulcers and skin diseases®>. It was
demonstrated to have tumor inhibiting and

immune  stimulating  activities. = Neurada
procumbensis a tonic for heart and also useful in
diarrhea and dysentery?®.

These plants contain flavonoid compounds, which
have not been studied in detail. Thus, estimation of
flavonoid compounds, especially vitexin might be
useful in not only predicting the possible
biological activities of the plant, but also useful in
quality control of the plants or their extracts.
Vitexin and related flavonoid compounds in
several plants have been identified and estimated
by various methods including LC-MS?,
HPTLC?®, HPLC®and UPLC?’. In the present
study, an accurate and precise HPLC method has
been developed for the estimation of vitexin
Convolvulus arvensis and Neurada procumbens.
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MATERIALS AND METHODS:
Sample preparation:

The leaves of Convolvulus arvensis and the aerial
parts of Neurada procumbens were collected,
cleaned, dried in an oven below 50 °C and
powdered. Around 20 g of powder was extracted
with 2x100 ml of methanol by maceration for 24
h. The extract was then filtered and the solvent was
removed under vacuum using a rotary evaporator.
The dried extracts were subjected for the HPLC
analysis.

Chemicals and reagents:

The standard compound, vitexin and HPLC grade
solvents (methanol, water and o-phosphoric acid)
were purchased from Sigma Aldrich, USA. For
HPLC analysis, the prepared solutions were
filtered through a 0.22pum filter.

Instrument and chromatographic conditions:

The chromatographic separation was performed
using Shimadzu HPLC instrument (Japan) with
quaternary LC-10A VP pumps and a variable
wavelength programmable UV-visible detector.
The instrument was controlled by a software, Class
VP 5.032. Standard and sample solutions were
injected through a rheodyne injector with a 20 pl
loop.C18 column (150 mm x 4.6 pm) was used for
the analysis. Methanol and 0.05 % o-phosphoric
acid in the ratio of 20:80 was used to elute the
compounds of the extracts by isocratic program.
The detection wavelength was set at 340 nm by a
UV-Visible detector at ambient temperature. The
flow rate was fixed as 1 ml/min. The retention time
and peak area of vitexin was noted.

Standard and sample solutions:

Vitexin stock solution was prepared in methanol.
Accurately weighed quantity of vitexin (10 mg)
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was dissolved in 5 ml methanol by sonication in a
10 ml volumetric flask. The volume was made up
to 10 ml with methanol. Various
concentrations were prepared from the stock
solution by appropriate dilution with methanol. 1

lower

mg/ml solution of vitexin was prepared in
methanol and various lower concentrations were
prepared by diluting with methanol. Accurately
weighed quantity of extracts (100 mg each) was
dissolved separately in 5 ml of methanol ina 10 ml
volumetric flask by sonication. The volume was
made up to 10 ml with methanol to obtain 10
mg/ml solutions. Before injecting in to the HPLC
system, the standard and sample solutions were
filtered through 0.22 pm syringe filter.

Validation:

The results of the method validation are useful to
judge the reliability and consistency of analytical
results. The developed method for the analysis of
vitexin was validated in accordance with the

guidelines of International Conference on
Harmonization (ICH) for validation of analytical
procedure.  Linearity, precision, accuracy,
robustness, limit of detection and limit of

quantification were determined to validate the
method?'.

Linearity:

The various concentrations of vitexin solutions
were injected into the HPLC system for the
construction of calibration curves and to determine
the linear range of detection. Vitexin was
quantified in the extracts from calibration curve
which was constructed by plotting peak areas
against concentrations.

Precision:

Intra-day and inter-day precisions
determined to find out the intermediate precision.

were
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Intra-day precision was performed by analyzing
three different concentrations of standard in
triplicate and the values were expressed as % RSD.
Inter-day precisions were performed by analyzing
three different concentrations of standard in
triplicate on three different days.

Accuracy:

The accuracy was determined by standard addition
method by calculating the recoveries of vitexin at
three levels. Specified amounts of vitexin standard
was mixed with the pre-analyzed sample solutions
at three different levels (50, 100 and 150 %) and
the amount of vitexin was analyzed by peak areas.
The mean recoveries for vitexin at each level and
the respective RSD were determined.

Robustness:

Robustness was determined by making small
changes in the method deliberately. Deliberate
changes were made in the mobile phase
composition and column temperature of analysis
to determine robustness. The standard deviation
and % RSD of retention time and the peak area
were determined. The low % RSD values of the

analysis indicate the robustness of the method.
Limit of detection and quantification:

The limit of detection (LOD) is defined as a signal-
to-noise ratio of 3:1 for this method. The limit of
quantification (LOQ) is the lowest analytical
concentration of a compound that could be
measured with accuracy and precision. The signal
to noise ratio is usually ten times. The limit of
quantification of vitexin was determined by
introducing three injections at a concentration near
the LOQ.

RESULTS AND DISCUSSION:

Method development:
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The RP-HPLC method was developed to resolve
vitexin from other related flavonoid compounds in
the methanol extracts of Convolvulus arvensis and

Several mobile phase
investigated to get a

Neurada procumbens.
compositions were
satisfactory separation with symmetric peak shape.
Based on several trials, C18 column with methanol
and 0.05 % o-phosphoric acid in the ratio of 20:80
as mobile phase by isocratic program was found to
be suitable for the separation of vitexin in the
methanol extract. Sharp peaks obtained from the
standard indicating the suitability of the column
and mobile phase selection. The compounds in the
extracts were detected at 340 nm using a UV-
Visible detector at ambient temperature which was
for the
quantification of vitexin in the extracts. The
retention time of vitexin was found to be 6.692
minutes. RP-HPLC method is fast, sensitive and
efficient in the separation and estimation of
flavonoids®?. Therefore, reversed phase column

found to be suitable detection and

with polar mobile phase has been used in the
present investigation which resulted in well
resolved sharp peaks. The chromatograms of
standard and samples were shown in figures 1-3.

Quantization of vitexin in extracts:

The developed method for the quantification of
vitexin showed well-resolved peaks. The standard
showed one symmetric peak with the retention
time of 6.692+0.036 minutes (Figure 1). From the
chromatograms of extracts, it is evident that the
compounds in the extracts were well separated
with the optimized chromatographic conditions.
The retention time of the vitexin in the extracts was
very close to the retention time of the standard.
Thus, vitexin was detected in the extracts of
Convolvulus arvensis and Neurada procumbens.
Peak area of vitexin was noted for standard and
samples for the quantitative analysis. The analysis
revealed that 0.727 mg of vitexin was foundin 1 g
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of the extract of Convolvulus arvensis whereas the
extract of Neurada procumbens showed 0.0372
mg of vitexin per gram of extract. Convolvulus
arvensis showed the higher quantity of vitexin
than Neurada procumbens

Linearity:

The calibration curve of the standard, vitexin was
constructed by plotting peak area against
concentration. The linear regression analysis
showed the r? values for vitexin is 0.9994. This
value is indicating the linear relationship between
the concentrations of the standard and area under
the curve. Calibration curves were linear in
relatively wide ranges of concentrations from 0.1-
200 pg/ml with high correlation coefficient values
between peak area (y) and amount of each
compound (x, pug). The optimized parameters of
the HPLC method were given in table 1.

Precision:

The % RSD values of peak area and retention time
for vitexin are not more than 2 % in inter day and
intraday analysis (Table 2). The analysis of
intraday precision showed that the % RSD ranges
from 0.550 to 1.44 for the peak area of vitexin,
while the % RSD ranges from 0.35 to 1.57 for the
peak area of vitexin in the inter day precision
analysis. The inter system precision study showed
the % RSD from 0.70 to 1.23. Thus, there were no
significant differences found in the precision
analysis. From the results of intraday and interday
analysis, it can be concluded that the developed
method showed a good precision.

Accuracy:

The recovery of the vitexin ranged from 97.42 %
to 101.83 % for Convolvulus arvensis and 99.27 to
101.94 % for Neurada procumbens in the accuracy
study. The % RSD values are also in good
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agreement with the acceptable ranges (Table 3).
The results of the standard addition analysis
indicated that the method developed is accurate
and suitable for the estimation of vitexin in plant
extracts.

Limit of detection and limit of quantitation:

LOD and LOQ were determined to be 30ng/ml and
100 ng/ml for vitexin. The developed method is
sensitive for detecting vitexin at a nanogram level.
A study on the estimation of vitexin from
Thunbergia laurifolia by HPLC showed the LOD
and LOQ as 0.69 and 2.08 pg/ml*. But, the
present method detects vitexin at nano gram level
which indicates the developed method is more
sensitive in the detection and estimation of vitexin.

Robustness:

Robustness of the method was determined by
making small changes in the mobile phase
composition and column temperature. The other
parameters kept unchanged. The mobile phase
consisting of methanol-0.05 % o-phosphoric acid
in the ratio of 20:80 was changed as methanol-0.05
% o-phosphoric acid (22:78) and methanol-water
(18:82) and vitexin was estimated. RSD (%) of
peak area was found to be in the ranges from 0.37
to 0.57. Similarly, the RSD (%) of peak area was
recorded which ranges from 0.38 to 1.38, when

analyzing the vitexin at the different column
temperature such as 20, 25 and 30 °C. Based on the
results, it is evident that there was no significant
changes in the analysis and hence, the developed
method is considered to be robust.

CONCLUSION:

A RP HPLC method was developed and validated
for the estimation of vitexin in the plants,
Convolvulus arvensis and Neurada procumbens.
The method is simple, precise, sensitive and
accurate for the estimation of vitexin in the plant
extracts. The method could be conveniently used
for the standardization of these plant extracts.

Table 1. The optimized parameters of the HPLC

method
Parameters Observations
Mobile phase Methanol-0.05 % o-
phosphoric acid (20:80)
Column C18 150x4.6 mm

particle size 5 pm

Detection wavelength 340 nm
(nm)
Flow rate 1 ml/min
Injection volume 20ul

Retention time 6.692 minutes

(minutes)
Detection wavelength 340
(nm)
Detector UV visible detector
Method Isocratic method

Table 2. Inter-day and intraday and precision analysis of vitexin

Concentrati Inter-day precision Intra-day precision
on (ug/mL) Mean area + % Mean Rt | %RS Mean area + % Mean R %RS
SD RSD SD D SD RSD SD
50 653951+10091 | 1.54 | 6.784+0.023 | 0.33 641768+3535 | 0.55 | 6.822+0.040 | 0.59
100 1183033+4160 | 0.35 | 6.769+£0.041 | 0.60 | 115999710972 | 0.95 | 6.882+0.098 | 1.42
2347136£3690
200 ) 1.57 | 6.806+0.050 | 0.73 | 2337124433679 | 1.44 | 6.658+0.054 | 0.80
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Table 3. Recovery analysis of vitexin by standard addition method

% of standard spiked to Theoretical Amount of drug % of drug
the sample recovered % RSD
content (ug/ml £SD) recovered
Convolvulus 0 1.817pg/ml 1.78 £0.052 98.09 2.94
arvensis 50 2.725 pg/ml 2.65+0.031 97.42 1.17
100 3.634 pg/ml 3.69 £ 0.055 101.58 1.48
150 4.542 pg/ml 4.63 £0.038 101.83 0.82
Neurada 0 93.50 ng/ml 94.13 £ 0.351 100.68 0.37
procumbens 50 140.24 ng/ml 139.30 + 0.557 99.36 0.40
100 187.43 ng/ml 190.63 + 1.604 101.94 0.84
150 233.79 ng/ml 232.00 + 1.670 99.27 0.72
Table 4. Robustness studies of vitexin Mobile phase | 80:20 1.02 0.41
Parameters Vitexin composition | 82:18 0.33 0.57
Retention time Peak Column 20 0.67 0.38
RSD (%) area temperature 25 0.56 0.25
RSD (%) (°C) 30 1.18 1.38
| 78:22 0.85 0.37
3 . S
i
Figure 1. HPLC Chromatogram of Vitexin
\‘f‘ilfﬁﬁ',\} INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES 1569 | Page



Mahadevan Nanjaian, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 10, 1564-1573| Research

Retention Time
Area
Name

6.667 2648272 Vitexin

nnn_/J

o 2 i 4 & ]

10 172 14 18 1% i w

hinutes

Figure 2. HPLC Chromatogram of Convolvulus arvensis

oo | Retention Time
Area

Name

001z

ool

0.008

\bits
6692 137823 Vitexin

0004

[ 14 1% 18 0

Figure 3. HPLC Chromatogram of Neurada procumbens

Conflict Of Interest:
The authors declare no conflict of interest
REFERENCES

1. HeM, MinJW, Kong WL, He XH, LiJX, Peng
BW. A review on the pharmacological effects
of vitexin and isovitexin. Fitoterapia, 2016;
115: 74-85.

2. Ranjan R, Kishore K, Ranjan R, Sheikh TJ, Jha
AK, Ojha BK, Kumar S, Kumar R.
Nutraceutical Potential of Vitexin: A Flavone
Glycoside. J Phytopharmacol. 2023; 12(1): 44-
50.

\

‘Q:é%i} INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

=/

N

3. An F, Yang G, Tian J, Wang S. Antioxidant
effects of the orientin and vitexin in
Trolliuschinensis Bunge in D-galactose-aged
mice. Neural Regen Res. 2012; 7:2565-75.

4. Shete RV, Otari KV, Bichewar OG.
Vitexnegundo Linn. : Phytoconstituents and
Research Findings. Research J. Pharm. and
Tech. 2011; 4 (1): 47-51.

5. Zhou'Y. Liu YE, Cao J, Zeng G, Shen C, Li
Y, Zhou M, Chen Y, Pu W, Potters L, Shi YE.
Vitexin, Nature-Derived Lignin Compounds,
Induce Apoptosis and Suppress Tumor
Growth. Clin. Cancer Res. 2009;15:5161-69.

1570 |Page



Mahadevan Nanjaian, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 10, 1564-1573| Research

. Zhang GN, Li DY, Chen H, Zhang JC, Jin XY.
Vitexin induces G2/M-phase arrest and
apoptosis via Akt/mTOR signaling pathway in
human glio-blastoma cells. Mol. Med. Rep.
2018; 17:4599-604.

. Yang SH, Liao PH, Pan YF, Chen SL, Chou
SS, Chou MY. The novel p53-dependent
metastatic and apoptotic pathway induced by
vitexin in human oral cancer OC2 cells.
Phytother. Res. 2013;27(8):1154-61.

. Yang SH, Liao PH, Pan YF, Chen SL, Chou
SS, Chou MY, Ragone MI, Sella M, Conforti
P, Volonte MG, Consolini AE. The
spasmolytic effect of Aloysiacitriodora, Palau
(South American cedron) is partially due to its
vitexin but not isovitexin on rat duodenums J.
Ethnopharmacol. 2007; 113:258-66.

Gaitan E, Cooksey RC, Legan J, Lindsay RH.
Anthithyroid effects in vivo and in vitro of
Vitexin: a C-glucosylflavone in Millet. J. Clin.
Endocrinol. Metab. 1995; 80:1144-47.

.Han X, LiL, Xie J, Lei Q,Li Y, Liu H, Sun H,
Zhang X, Gou X. Vitexin promotes the anti-
senescence effect via inhibiting JAK2/STAT3
in D-Galactose-induced progeria mice and
stress-induced premature senescence. Eur J
Pharmacol. 2024; 5; 980:176865.

. Che X, Wang X, Zhang J, Peng C, Zhen Y,
Shao X, Zhang G, Dong L. Vitexin exerts
cardio protective effect on chronic myocardial
ischemia/reperfusion injury in rats via
inhibiting myocardial apoptosis and lipid
peroxidation. Am J Transl Res. 2016; 15;8(8):
3319-28.

.Dong LY, Li S, Zhen YL, Wang YN, Shao X,
Luo ZG. Cardioprotection of vitexin on
myocardial ischemia/reperfusion injury in rat
via regulating inflammatory cytokines and
MAPK pathway. Am J Chin Med. 2013;
41:1251-66.

.Lu CC, Xu YQ, Wu JC, Hang PZ, Wang Y,
Wang C, Wu JW, Qi JC, Zhang Y, Du ZM.

) INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

g

7

Vitexin protects against cardiac hypertrophy
via inhibiting calcineurin and CaMKII
signaling pathways Naunyn -Schmiedeberg
Arch Pharmacol. 2013; 386: 747-55.

.Wang F, Yin J, Ma Y, Jiang H, Li Y. Vitexin

alleviates lipopolysaccharide induced islet cell
injury by inhibiting HMGBI1 release. Mol Med
Rep. 2017;15(3):1079-86.

. Guimardes CC, Oliveira DD, Valdevite M,

Saltoratto AL, Pereira SI, FrangaSde C, Pereira
AM, Pereira PS. The glycosylated flavonoids
vitexin, isovitexin, and quercetrin isolated
from  SerjaniaerectaRadlk  (Sapindaceac)
leaves protect PC12 cells against amyloid-p25-
35 peptide-induced toxicity. Food
ChemToxicol. 2015; 86: 88-94.

. Amedu NO, Obu MO. Neuroprotective Effects

of Vitexin and Cajanuscajan extract against
Pb-induced Neurotoxicity in Wistar Rats.
Pharm Biomed Res. 2022; 8(4) : 291-300.

.Zhu Q, Mao LN, Liu CP, Sun YH, Jiang B,

Zhang W, Li JX. Antinociceptive effects of
vitexin in a mouse model of postoperative
pain. Sci Rep. 2016; 14; 6:19266.

. Ninfali P, Antonelli A, Magnani M, Scarpa ES.

Antiviral Properties of Flavonoids and
Delivery Strategies. Nutrients. 2020; 21;
12(9):2534.

.Ding F, Liu J. Qualitative and quantitative

analysis for the chemical constituents of
Tetrastigmahemsleyanumdiels et gilg using
ultra-high performance liquid
chromatography/hybrid quadrupole orbitrap
mass spectrometry and preliminary screening
for anti-influenza virus components. Evid.
Based Complement Alternat. Med. 2019;
2019:9414926.

.Can OD, Demir Ozkay U, Ucgel Ul Anti-

depressant-like effect of vitexin in BALB/c
mice and evidence for the involvement of
monoaminergic ~ mechanisms. Eur J
Pharmacol. 2013; 15; 699(1-3):250-57.

1571 |Page



21.

22.

23.

24.

25.

26.

27.

28.

Mahadevan Nanjaian, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 10, 1564-1573| Research

Xie L, Deng Z, Zhang J, Dong H, Wang W,
Xing B, Liu X. Comparison of flavonoid O-
Glycoside, C-Glycoside and their aglycones on
antioxidant capacity and metabolism during in
vitro digestion and in vivo. Foods. 2022; 20;
11(6):882.

Al-Aghawani W, Al-Madi S and Al-Lahham
A.
arvensis in rabbit isolated aortic rings. Arabic
Journal of Pharmaceutical Sciences. 2009;
9(3): 39-48.

Chen HB, Islam MW, Radhakrishnan R,
Wahab SA, Naji MA. Influence of aqueous
extract from Neurada procumbens L. on blood
pressure of rats. J Ethnopharmacol. 2004;
90(2-3):191-94.

Murad W, Ahmad A, Gilani SA, Khan MA.
Indigenous knowledge and folk use of
medicinal plants by the tribal communities of
HazarNao Forest, Malakand district, North
Pakistan. Journal of Medicinal Plants
Research. 2011; 5: 1072-86.

Austin, DF. Bindweed (Convolvulus arvensis,
Convolvulaceae) in North America, from
Medicine to Menace. Bulletin of the Torrey
Botanical Club. 2000; 127(2): 172-77.

James, P. M. Flora of Eastern Saudi Arabia;
Kegan Paul International Limited,
England.1990; 29-30.

Zhanga S, Xiea Y, Wanga J, Genga Y, Zhoua
Y, Suna C, Wang G. Simultaneous
determination of six bioactive components of
total flavonoids of Scorzonera austriaca in rat
tissues by LC-MS/MS: application to a tissue
distribution study. Revista Brasileira de
Farmacognosia. 2018; 28: 156-64.

Foudah AI, Alam P, Kamal YT, Alqasoumi SI,
Algarni MH, Ross SA, Yusufoglu HS.
Development and validation of a high-
performance  thin-layer  chromatographic
method for the quantitative analysis of vitexin

The vasodilator effects of Convolvulus

U

Vs
VA

g

N\
=\
Y

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

7

29.

30.

31.

32.

33.

in Passiflora foetida herbal formulations. Saudi
Pharm J. 2019; 27(8):1157-63.

Khan A, Ullah F, Alkreathy HM, Ahmed M,
Khan RA.  Phytochemical
antioxidant and anti-Parkinson activities of
Berulaerecta: A novel medicinal plant. PLoS
One. 2024; 15;19(11): e0305751.

Huang B, Chen F, Zhang X, Hu Y, Zhang Y,
Chen L, Meng Y, Wen P. A fragmentation
study of disaccharide flavonoid C-glycosides
using triple quadrupole mass spectrometry and
its application for identification of flavonoid
C-glycosides in Odontosoria chinensis. Rapid
Commun Mass 2025;
30;39(2):€9936.

International Conference on Harmonisation
(ICH) Requirements
Registration of Pharmaceuticals for Human
Use: Harmonised Triplicate Guideline on
Validation of  Analytical  Procedures:
Methodology, Recommended for Adoption at
Step 4 of the ICH Process on November 1996
by the ICH Steering Committee, IFPMA,
Switzerland. 1996.

Labu ZK, Karim S, Rahman MT, Hossain MI,
Arifuzzaman S, Shakil M. Assessment of
phytochemical antibacterial,
analgesic, and antipyretic potentials of Litsea
glutinosa (L.) leaves extracts in a mice model.
PLoS One. 2025; 31;20(1):¢0309857.
Rojsanga P, Sithisarn P, Sanguansataya T.
Simultaneous determination of caffeic acid
and vitexin contents in Thunbergia laurifolia
leaf extracts collected from different provinces
in Thailand by HPLC. Pharm. Sci. Asia 2018;
45:205-12.

screening,

Spectrom.

of Technical for

screening,

1572 |Page



Mahadevan Nanjaian, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 10, 1564-1573| Research

HOW TO CITE: Mahadevan Nanjaian*, Alagar Raja,
Shanmuga Sundaram Rajagopal, Uma Poorani T.,
Development and Validation of RP-HPLC Method for
the estimation of vitexin in Convolvulus arvensis and
Neurada procumbens, Int. J. of Pharm. Sci., 2025, Vol 3,
Issue 10, 1564-1573
https://doi.org/10.5281/zenodo.17364778

) INTERNATIONAL JOURNAL OF PHARMACELITICAL SCIENCES

1573 |Page



