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ABSTRACT: Phoenix dactylifera is a medicinally important plant. Fruits are 

traditionally used for the nutritional purpose. Date seeds are the rich sources of 

phenolic acids which exhibits strong antioxidant property. HPTLC is a simple, 

versatile method and it provides visualization of separated constituents. The 

advantage of this method is this method requires a small amount of sample for 

analysis. The present work describes a simple, precise, and accurate HPTLC 

method for quantification of gallic acid, syringic acid, and vanillic acid present 

in seeds of date fruits. The analysis was done on CAMAG ATS4 automatic TLC 

sampler system. The chromatographic separation was carried out on precoated 

silica gel 60 F254 aluminum plates, using a mixture of toluene: ethyl acetate: 

formic acid (4:4:2 v/v) as mobile phase. The evaluation of spots was carried out 

at 254 nm using Camag TLC scanner 3. The aimed compounds were resolved 

satisfactorily with Rf 0.47, 0.53, and 0.60 for gallic acid, syringic acid, and 

vanillic acid, respectively. The developed method was validated by parameters 

linearity, accuracy, precision, and repeatability. The correlation coefficients for 

each marker were greater than 0.99, which meets the validation acceptance 

criteria. The precision was carried out by intra-day and inter-day precision. 

Repeatability was measured by scanning spots six times without changing the 

position of the plate. Phoenix dactylifera seeds are the rich source of phenolic 

acids, which attribute to antioxidant properties of Phoenix dactylifera seeds. The 

seeds are the cheaper source that could be useful in medicinal and nutritional 

areas due to the presence of bioactive phytoconstituents. 

INTRODUCTION: The palm date tree (Phoenix 

dactylifera) has played an important role in 

providing valuable food for middle-east and North 

Africa region and all over the world 
1
. Date fruits 

are considered for disease prevention through 

antioxidant and anti-inflammatory activity 
2
. The 

phytochemical study suggests the presence of 

phenolic acids, alkaloids, flavonoids, fatty acids, 

tocol and sterols in fruits as well as in seeds 
3
.  
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Date fruit contains 4.4 to 11.4% dietary fibers; the 

consumption of fiber-containing fruits reduces the 

chances of hypertension, hypercholesterolemia, 

obesity, and diabetes 
4
. In ancient days date seeds 

were applied to wounds, lesions, inflammation and 

used as expectorant and laxative 
5
. Annually tons of 

date seeds are produced by date processing 
industries that contain valuable chemical constituents.  

It majorly consists of fatty acids including capric, 

lauric, myristic, myristoleic, palmitic, stearic, oleic, 

linoleic, linolenic, arachidic acid 
6
. Date seeds also 

contain a considerable amount of phenolic acids. 

Phenolics have attracted much attention due to their 

superb properties as an antioxidant, anti-

inflammatory or antitumor properties 
7
. Gallic acid 

is well known for its anti-oxidative, anti-aging, 
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anti-carcinogenic, anti-allergic, anti-inflammatory, 

anti-viral, antibacterial, and anti-arteriosclerosis 

activities 
8
. Vanillic acid and syringic acid are 

reported to suppress liver inflammation and show 

hepatoprotective activity; syringic acid is also 

evaluated for its antidiuretic activity 
9, 10

. The 

present study aims to develop and validate 

simultaneous High-performance thin-layer 

chromatography (HPTLC) method for the 

determination of Gallic acid, syringic acid and 

vanillic acid present in the extract of P. dactylifera 

seeds. Phenolic compounds are multipurpose 

bioactive agents present in various plant parts, and 

these compounds exhibit an important role as anti-

oxidants. In recent years, the focus on natural 

antioxidants increased all over the world to replace 

synthetic antioxidants because of their unwanted 

effects on human health.  

We have tried to valorize agricultural waste by 

developing a simple, isocratic HPTLC method for 

simultaneous estimation of gallic acid, syringic 

acid and vanillic acid in date seeds. The present 

study aims to quantify phenolic compounds from 

Phoenix dactylifera seeds by using HPTLC. In our 

previous study, we have developed a novel high-

performance liquid chromatographic method for 

simultaneous estimation of phenolic acid in date 

seeds 
11

. HPTLC has the advantage of providing 

visualization of the separated constituents of the 

sample. It requires very little sample for analysis 
12

. 

HPTLC being versatile, easy, and economical, it 

was though worthwhile to develop a novel HPTLC 

method for simultaneous quantification of gallic 

acid, syringic acid, and vanillic acid in date seeds. 

MATERIALS AND METHODS: Phyto-

constituents used in the study were Gallic acid, 

Syringic acid, and vanillic acid of purity 95% were 

procured from Chemdyes Corporation, Rajkot, 

India. Toluene, Ethyl acetate, formic acid are 

procured from Thermo Fischer Scientific, India 

Pvt. Ltd. Mumbai. A mobile phase was prepared by 

a mixture of toluene, ethyl acetate, and formic acid 

in ratio of 4:4:2 in a twin trough chamber. The 

stock solutions of gallic acid, syringic acid, and 

vanillic acid were prepared so as to give a 

concentration of 1 mg/mL in methanol. Suitable 

standard mixture solutions were prepared by 

dilution from the above stock solutions. For sample 

preparation, about 3 g seed powder was extracted 

with 100 ml of methanol by refluxing it for 20 min. 

The solution was filtered using Whatman filter 

paper. The final concentration of the sample 

solution was 300 µg/10µL. 

Chromatography: The analysis was performed on 

a CAMAG ATS4 automatic TLC sampler system 

with CAMAG development chamber of dimension 

20*10 cm and a TLC scanner 3. The TLC auto-

sampler, fitted with a 100 µL syringe which is 

connected to inert gas, was used for a sample 

application. Development was conducted in the 

CAMAG development chamber. TLC Scanner 3 

was used for quantification. Quantification was 

done using the UV/Vis densitometer in absorption 

mode (D2 & W lamp) at 254 nm. The system was 

controlled using WINCATS (version 1.4.4.6337; 

Switzerland) planar chromatography software. 

HPTLC was performed on 8 cm × 10 cm silica gel 

60 F254 plates from Merck. Samples and standards 

were applied to plates as 5 mm bands, 14 mm apart, 

8 mm from the lower edge, and at least 12 mm 

from the left edge of the plates, by means of a 

CAMAG ATS4 automatic TLC sampler. 

  
         FIG. 1: DEVELOPED HPTLC PLATE FOR GALLIC                    FIG. 2: 3D-OVERLAY AT 254 NM  

        ACID, SYRINGIC ACID AND VANILLIC ACID
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Method Validation: The performance attributes of 

the optimized analytical method meet the 

requirements of the intended analytical application. 

The developed HPTLC method was validated 

according to ICH guidelines. The various 

validation parameters include linearity, accuracy, 

precision, and repeatability. 

Linearity: Calibration curves of the three different 

markers were constructed individually by plotting 

the concentration levels with respect to the 

corresponding peak areas of each marker. The 

correlation coefficients for each marker were 

greater than 0.99, which meets the validation 

acceptance criteria. This concludes that the 

developed method is linear. The linearity was done 

in three replicates. 

Accuracy: Accuracy is determined by means of 

recovery experiments in which the % mean 

recovery of each marker in the sample at three 

different levels (50%, 100%, and 150%) was 

determined. The analysis was performed in 

triplicates.  

Precision: The precision parameter was assessed as 

1) Intra-day precision 2) inter-day precision  

Intra-Day Precision: Intra-day precision was 

found out by carrying out the analysis of the 

standards solutions at a concentration of 10-400 µg 

three times on the same day. The percentage 

relative standard deviation (RSD) was calculated.     

Inter-Day Precision: Inter-day precision was 

found out by carrying out the analysis of the 

standard solution at a concentration of 10-400 µg 

for three different days, and the percentage RSD 

was calculated. 

Repeatability: Repeatability is a measurement of 

the peak area was determined by spotting 300 

µg/spot of gallic acid, syringic acid, and vanillic 

acid on a pre-coated TLC plate.  

The separated spots were scanned six times without 

changing the position of the plate, and the 

percentage RSD was calculated. 

 
FIG. 3: CALIBRATION CURVE OF GALLIC ACID 

  
FIG. 4: CALIBRATION CURVE OF SYRINGIC ACID     FIG. 5: CALIBRATION CURVE OF VANILLIC ACID 

RESULTS: The content of the phytoconstituents in 

the formulation determined by the developed 

HPTLC method is summarized in Table 1. The 

results of all validation parameters are presented in 

Table 2. 

TABLE 1: QUANTIFICATION OF MARKERS 

Sample Marker % Content 

Date seed extract Gallic acid 0.0015 

Syringic acid 0.0005 

Vanillic acid 0.001 
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TABLE 2: THE RESULTS OF HPTLC METHOD VALIDATION PARAMETERS 

S. 

no. 

Parameters Levels Values 

Gallic acid Syringic Acid Vanillic Acid 

1 Linearity range  (µg/band) - 10-500 10-500 10-500 

2 Equation of regression line - 1919.345=10.056x+19

19.3 

5345.614=9.4162x+53

45.6 

627.9905=16.

823x+627.94 

3 Correlation coefficient (R
2
) - 0.9911 0.9906 0.9932 

4 Accuracy (% Recovery) 50% 99 98 99 

100% 98 99.5 99 

150% 101 100 100 

5 Intra-day precision(% RSD of area) - 0.50 0.45 0.51 

6 Inter-day precision (% RSD of area) - 0.48 0.45 0.53 

7 Repeatability - 0.57 0.63 0.66 

 

CONCLUSION: The present research work aims 

to valorize agricultural waste of date fruits. The 

enormous amount of date seeds that are thrown into 

the environment hold immense potential as raw 

material for bio-processing and augmentation of 

new range of products. Date seeds are the cheapest 

source of phenolic acids and can be used as a 

source of herbal antioxidants.  

The developed HPTLC technique is reported for 

the first time for the quantification of phenolic 

compounds in date seeds. The advantage of this 

technique is, it requires a very small quantity of 

sample. The results imply that the technique is 

selective and re-producible for the simultaneous 

quantification of phenolic compounds present in 

the date seeds. The present novel HPTLC method 

will contribute to an accurate quantitative 

estimation of phenolic compounds in the date seeds 

which have not been quantified earlier. It concludes 

that the developed method offers several 

advantages like Simple, accurate, reproducible, 

robust, and cost-effective. 

ACKNOWLEDGEMENT: The authors are 

thankful to the Oriental college of pharmacy, 

Sanpada, Navi Mumbai and Herbal Research 

Laboratory, Ramnarain Ruia College, Mumbai, for 

providing the required facilities for research. 

CONFLICTS OF INTEREST: The author 

declares no conflicts of interest. 

REFERENCES:  

1. Karizaki VM: Iranian dates and the ethnic date-based 

products. Journal of Ethnic Foods 2017; 4(3): 204-09. 

2. Deshpande NM and Deshpande MM: Date fruit (Phoenix 

dactylifera Linn) - a review on nutritional values, phyto-

chemicals and pharmacological actions. World Journal of 

Pharmaceutical Research 2017; 6(8): 419-26. 

3. Mishra R and Ahmed R: Phytochemical analysis of seeds 

of Phoenix dactylifera. International Journal of Theoretical 

and Applied Sciences Special Issue-NCRTAST 2016; 

8(1): 156-60. 

4. Hashim IB and Khalil AH: Composition and Functional 

Properties of the Date Fruit Residue a By-product of Date 

Syrup/Debis Production. Nutrition and Food Technology 

Open Access 2015; 1(2): 1-5. 

5. Taleba H, Sarah E, Maddocksb R, Morrisb K and 

Kanekanian AD: Chemical characterisation and the anti-

inflammatory, anti-angiogenic and antibacterial properties 

of date fruit (Phoenix dactylifera L.). Journal of 

Ethnopharmacology 2016; 194(2016): 457-68. 

6. Ismail IW and Radzi MF: Evaluation on the Benefits of 

Date Palm (Phoenix dactylifera) to the Brain. Alternative 

and Integrative Medicine 2013; 2 (4): 1-3. 

7. Jabłońska-Ryś E, Sławińska A and Szwajgier D: Effect of 

Lactic Acid Fermentation on Antioxidant Properties and 

Phenolic Acid Contents of Oyster (Pleurotus ostreatus) 

and Chanterelle (Cantharellus cibarius) Mushrooms. Food 

Science and Biotechnology 2016; 25(2): 439-44. 

8. Kahkeshani N, Farzaei F, Fotouhi M, Alavi SS, 

Bahramsoltani R, Naseri R, Momtaz S, Abbasabadi Z, 

Rahimi R, Farzaei MH and Bishayee A: Pharmacological 

effects of gallic acid in health and diseases: A mechanistic 

review. Iranian Journal of Basic Medical Sciences 2019; 

22: 225-37. 

9. Radmanesh E, Dianat M, Badavi M, Goudarzi G, Mard 

SA: The cardioprotective effect of vanillic acid on 

hemodynamic parameters, malondialdehyde, and infarct 

size in ischemiareperfusion isolated rat heart exposed to 

PM10. Iranian Journal of Basic Medical Sciences 2017; 

20: 761-69. 

10. Cheemanapallia S, Mopurib R, Gollac R, Anuradha CM 

and Chittaa SK: Syringic acid (SA) -A review of its 

occurrence, biosynthesis, pharmacological and industrial 

importance. Biomedicine & Pharmacotherapy 2018; 

108(2018): 547-57. 

11. Jain VN and Upadhye KR: Novel HPLC method for 

determination of polyphenols in agro-industrial waste of 

date fruits. International Journal of Advance Research 

2020; 8(04): 626-34. 

12. Jain V, Kinjawadekar V and Laddha K: A novel high-

performance thin layer chromatography method for 

quantification of long chain aliphatic hydrocarbons from 

Cissusquad rangularis. Journal of Pharmacy & 

Pharmacognosy Research 2016; 4(4): 159-64. 

13. International conference on harmonization of technical 

requirements for registration of pharmaceuticals for human 

use. Validation of analytical procedures: text and 

methodology ICH Q2 (R1), Geneva 2005.  



Upadhye and Jain, IJPSR, 2021; Vol. 12(5): 2818-2822.                               E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2822 

 

 

 

 

All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Upadhye KR and Jain VN: Simultaneous HPTLC method for determination of gallic acid, vanillic acid and syringic acid in agro-industrial 

waste of date fruits. Int J Pharm Sci & Res 2021; 12(5): 2818-22. doi: 10.13040/IJPSR.0975-8232.12(5).2818-22. 

 


