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ABSTRACT 

Gallic acid (3, 4, 5-trihydroxybenzoic acid) is a phenolic acid 

compound. Nearly every component of the plant, including the bark, 

wood, leaf, fruit, root, and seed contains a significant amount of Gallic 

acid and its derivatives. Isolation of Gallic Acid from fresh or dried 

plant material by using different techniques like Soxhlet method, 

reflux, Column Chromatography, Matrix solid phase extraction, 

maceration, and Sonication etc. Based on in vitro studies Gallic acid 

has pharmacological activities, including as an antioxidant, anti-

inflammatory, antineoplastic, gastrointestinal, neuropsychological, 

metabolic disease, and cardiovascular disorders. This article provides 

details on the isolation process, analysis, and pharmacological effect of 

Gallic acid. Gallic acid identification can be done using Thin Layer 

Chromatography (TLC), High-Performance Liquid Chromatography 

(HPLC), and High Performance Thin Layer Chromatography (HPTLC). 

 

KEYWORDS: Gallic Acid, sources, isolation methods, physico-Chemical Properties, 

therapeutic effects, HPLC, HPTLC. 

 

INTRODUCTION 

Gallic acid, also known as 3, 4, and 5-trihydroxybenzoic acid, is one of the most prevalent 

phenolic acids in the plant kingdom and may be extracted from a variety of plants. Gallic acid 

was initially detected using thin-layer chromatography (TLC). In several investigations, its 

diverse pharmacological properties have been further discussed. The Soxhlet method, reflux, 

column chromatography, matrix solid-phase extraction, maceration, and sonication are 

additional methods for identifying or isolating Gallic acid. Thin-layer chromatography 
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(TLC), high-performance liquid chromatography (HPTLC), mass spectrometry, and high-

performance liquid chromatography (HPLC) are also used for analysis. 

 

From the background presented, this article was intended to provide a collection of 

information about a more efficient way to isolate, analyse, and determine the compound 

Gallic Acid's pharmacological activity. 

 

Source of gallic acid 

Many plants naturally contain gallic acid like Phyllanthus Emblica, Embelica officinalis, 

Terminalia Chebula, Boswellia dalzielii, Pueraria lobata (Wild.) Ohw, Guazuma ulmifolia 

Lam., Sambucus nigra L., Sorocea guilleminina Gaudich., Abutilon pannosum, Phyllanthus 

amarus Schum. & Thonn., Camellia japonica L., Myrciaria dubia (Kunth) Mc Vaugh, 

Mentha spicata L., Bougainvillea Comm., Schisandra chinensis (Turcz.) Baill, Cucumis 

sativus L., Momordica charantia L, Tinospora cordifolia, Mangifera indica L., Rubus idaeus 

L., Vitis vinifera L., Etc.
[1]

 

 

Table 1: Various sources of gallic acid. 

Sr. No. Plants Family Parts Reference 

1 Pueraria lobata (Wild.) Ohwi Leguminosae Roots 
[1] 

2 Guazuma ulmifolia Lam. Malvaceae Fruit 
[2] 

3 Sambucus nigra L. Adoxaceae Fruit 
[3] 

4 
Syzygium malaccense (L.) Merr. & 

L.M. Perry 
Myrtaceae Fruit peels 

[4] 

5 Sorocea guilleminina Gaudich. Moraceae Leaves 
[5] 

6 
Abutilon pannosum (G.Forst.) 

Schltdl. 
Malvaceae Stem Bark 

[6] 

7 Barringtonia racemosa (L.) Spreng Lecythidaceae Leaves 
[7] 

8 Momordica charantia L. Cucurbitaceae Leaves 
[8] 

9 Fraxinus angustifolia Vahl Oleaceae Bark 
[9] 

10 Camellia japonica L. Theaceae Seeds 
[10] 

11 Myrciaria dubia (Kunth) Mc Vaugh Myrtaceae Fruits 
[11] 

12 Antidesma bunius Spreng. Phyllanthaceae Fruits 
[12] 

13 Mentha spicata L. Lamiaceae Aerial parts 
[13] 

14 Bougainvillea Comm. ex Juss. Nyctaginaceae Flowers 
[14] 

15 Schisandra chinensis (Turcz.) Baill. Schisandraceae Fruits 
[15] 

16 Caraipa densifolia Mart. Clusiacaeae Leaves 
[16] 

17 Citrullus colocynthis (L.) Schrad. Cucurbitaceae Fruits 
[17] 
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Physicochemical properties of gallic acid
[18,19,20] 

Table 2: Physicochemical Properties of Gallic Acid. 

Molecular Formula C7H6O5 

Chemical Name 3,4,5 trihydroxybenzoic acid 

Appearance White, Yellowish-white or pale fawn-colored crystals 

Chemical Nature Phenolic acids 

Structure 

 
Storage Condition At 15˚C to 25˚C 

Melting Point 260˚C 

Boiling point 501.1 ± 50.0˚C 

Molecular weight 170.12 g/mol 

Solubility 
Alcohol, ether, glycerol, and acetone soluble 

It’s hardly soluble in benzene, Chloroform, petroleum ether. 

Density 1.694 g/cm
3
 

Log P 0.70 

 

Isolation of gallic acid 

The isolation technique can be used to synthesize Gallic acid compounds. A technique, also 

known as a standard separation process, is used to continuously separate fresh or dried plant 

material using solvents of increasing polarity. Methanol, diethyl ether, ethanol, and water are 

frequently employed as solvents for this. This is due to how easily these chemicals dissolve in 

these substances. Recent investigations have employed a variety of solvents, including 

methanol, water, and others (Ethanol, Ethyl acetate, Acetone and Diethyl ether). 

 

A detailed description of the multistep method for extraction and purification of Gallic acid 

has recently been presented from several plant Phyllanthus Emblica, Embelica officinalis 

(Amalaki) & Terminalia Chebula (Haritaki) etc. 

 

Table 3: Isolation methods of Gallic Acid. 

Sr. 

No. 
Isolation method Solvent Reference 

1. 

Maceration process 

Methanol was used to crush 100g of dry acorn and extract it 

using a cold maceration method. By using a rotating 

evaporator at 45 °C and lowered pressure, the final volume 

was concentrated to dryness. 

Methanol 
[21 & 30] 

2. 
Sonication 

A 100 ml volumetric flask should contain 0.250 g of the 
Water 

[22 & 29] 



www.wjpr.net      │     Vol 14, Issue 2, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

Gandhi.                                                                               World Journal of Pharmaceutical Research 

215 

sample raw material that has been finely powdered. This 

quantity should be dissolved in 50 ml of hot water, sonicated 

for 10 minutes, allowed to cool, and then the remaining 100 

ml of water should be added. Filter via 0.45 micron thick 

membrane filter paper (PES filter papers only). 

3. 

Column chromatography 

50% methanol in water was used to extract 1000g of the 

powdered plant material, which was then filtered. A rotatory 

evaporator was used to extract the methanol under vacuum, 

and diethyl ether was used to further fractionate the aqueous 

part. 

Methanol 

& diethyl 

ether 

[23] 

4. 

Matrix solid phase extraction technique 

The sample was mixed with the same amount (0.5 g) of 

silica that had been octadecylsilyl-derivatized (C18). The 

mixture was then moved to a column and packaged. 

Moreover, the column was eluted with 100% methanol. The 

fraction was collected and dried after the operation was 

repeated three times. 1 g correctly weighed piece of each dry 

extract was separately dissolved in methanol. The 

concentration from each sample was separately reconstituted 

in 50 ml of precisely measured methanol using volumetric 

flasks. 

Methanol 
[24] 

5. 

Soxhlet extraction 

Fresh fruits from Embelica officinalis were crushed, shade-

dried, and then extracted with 70% alcohol in a Soxhlet 

extractor. The extracts were concentrated using vacuum 

evaporators. 

Ethanol 
[25] 

6. 

Reflux 

Separate extracts of various drug samples weighing 

accurately 0.5g each were made using 4625 ml of methanol 

over reflux for 30 minutes at a time in a water bath. The 

combined extracts from each sample were concentrated, 

transferred, and individually diluted with methanol to fill 25-

ml volumetric flasks. 

Methanol 
[26] 

 

Pharmacological activity of gallic acid 

Many positive therapeutic properties of gallic acid have been demonstrated. It’s antifungal, 

antibacterial, antiviral, allergic, anti-inflammatory, antimutagenic, antiulcer, anticholesterol, 

antiobesity, and immunomodulatory properties have all been demonstrated. It also has the 

potential to be neuroprotective, cardioprotective, hepatoprotective, and nephroprotective. 

 

Table 4: Pharmacological Activity of Gallic Acid. 

Pharmacologic

al Activity 
Effects Reference 

Anti-Fungal 

With Candida albicans being the most susceptible fungus 

(MIC = 12.5 g/mL), in vitro tests indicated that Gallic Acid 

had broad spectrum antifungal action, whereas experiments 

[35] 
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on mice infected with the Candida albicans infection model 

showed that Gallic acid significantly reduced the death rate. 

Bovine 

respiratory 

disease (BRD) 

(Anti-Bacterial) 

It has been demonstrated that the minimum inhibitory 

concentrations for gallic acid against Mannheimia 

haemolytica and Pasteurella multocisssda are 250 g/mL and 

500 g/mL, respectively. 

[36] 

Anti-Viral 

Gallic acid reduced HRV- 2 and -3 replications in human 

epitheloid carcinoma cervix (Hela) cells with antiviral 

activity more than 55% without cytotoxicity at a dose of 100 

mug/ml. 

[37] 

Anti-Oxidant 

By altering the equilibrium between antioxidants and pro-

oxidants, Gallic acid has the potential to be both cytotoxic 

and antitumor. Superoxide dismutase (SOD), catalase 

(CAT), glutathione reductase (GR), and glutathione 

peroxidase (GPx) activity is increased while lipid 

peroxidation and ROS production are decreased. the 

substance may in certain situations be able to prevent the 

ROS-induced carcinogenesis. Gallic acid can also cause 

apoptosis, autophagy, and cell cycle arrest by activating the 

caspase pathway and generating ROS. Additionally, it can 

prevent invasion and metastasis by reducing the production 

and activity of matrix metalloproteinase. 

[38 to 42] 

Anti-Cancer 

In in vivo cancer models, Gallic acid and its derivatives, 

such as isobutyl gallate-3, 5-dimethyl ether and methyl 

gallate-3, 5-dimethyl ether, can shrink tumours and improve 

survival rates. Gallic acid regulates the cell cycle-related 

proteins cyclin A, cyclin D1, and cyclin E and delays cell 

division by activating the p27KIP enzyme and reducing 

CDK activity. Gallic acid, which inhibits the proliferation of 

hepatic cells, reduced the size of the tumour and the serum 

levels of tumour marker enzymes in the case of 

hepatocellular carcinoma, including aspartate transaminase 

(AST), alanine transaminase (ALT), lactate dehydrogenase 

(LDH), alkaline phosphatase (ALP), and gamma-glutamyl 

transferase (GGT). 

[43 to 45] 

Gastrointestinal diseases 

Anti-Ulcer 

Gallic acid protects the mucosal layer of the digestive tract 

against ulcers by lowering acid output, encouraging the 

generation of endogenous antioxidants and protective 

agents, and lowering oxidative stress and lipid peroxidation. 

[46 to 48] 

Inflammatory 

bowel Diseases 

(IBD) 

Various intracellular inflammatory mechanisms that cause 

ulcerative colitis are blocked by Gallic acid. The substance 

reduces the expression of nuclear transcription factors that 

are associated with inflammation, including nuclear factor 

(NF)-B and signal transducer and activator of transcription 3 

(STAT3). 

Additionally, it inhibits the production and infiltration of 

neutrophils and CD68
+
 macrophages into the colon as well 

as the activity of pro-inflammatory cytokines and 

inflammatory proteins as TNF-, interferon-, interleukin (IL)-

[49 & 50] 
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1, IL-6, IL-17, IL-21, IL-23, cyclooxygenase (COX)-2, and 

I-NOS. 

Cardiovascular diseases 

Myocardial 

ischemia 

Gallic acid pre-treatment greatly reduces the detrimental 

oxidative effects of myocardial infarction when viewed in 

the context of its antioxidant potency by increasing the 

activity of antioxidant enzymes like SOD, CAT, GST, and 

GPx and/or by raising the level of non-enzymatic 

antioxidant agents like GSH, vitamin C, and vitamin E. 

Because all of these processes can stop the negative effects 

of free radicals on the integrity and functionality of myocyte 

membranes, the concentration of blood cardiac biomarkers 

such as cardiac troponin T (cTnT) and creatine kinase-MB 

(CK-MB) decreases after myocardial infarction. 

[51 & 52] 

Metabolic diseases 

Obesity, 

diabetes 

mellitus, and 

hyper-lipidemia 

By encouraging the expression of peroxisome proliferator-

activated receptor (PPAR), a nuclear transcription factor that 

promotes adipocyte differentiation and insulin sensitivity, 

Gallic acid reduces the size of adipocytes, prevents diet-

induced hyper-glycemia and hypertriglyceridemia, and 

protects pancreatic beta-cells. By stimulating the 

phosphatidylinositol 3-kinase (PI3K)/p-Akt signalling 

cascade and the translocation of insulin-stimulated glucose 

transporters, Gallic acid also promotes cellular glucose 

uptake. 

[53 to 57] 

Neuro-

protective 

Gallic acid reduces the A-induced toxicity in cultured rat 

cortical neurons by limiting Ca
2+

 release from the 

endoplasmic reticulum into the cytoplasm, or Ca
2+

 influx, 

which in turn lessens ROS generation and cell death. The 

substance reverses the cerebellar oxidative stress and 

cognitive impairment brought on by streptozotocin (STZ) in 

rats by scavenging free radical molecules like ROS, 

lowering lipid peroxidation, and encouraging the activity of 

endogenous antioxidant agents such as SOD, CAT, and 

GPx. Moreover, gallic acid may be used to undo the 

amnesia that scopolamine induction in mice causes. This is 

most likely achieved by reducing acetylcholinesterase 

(AChE) enzyme activity in the brain and regulating 

oxidative stress. 

[58] 

 

Analytical methods 

Thin-layer chromatography (TLC), high-performance liquid chromatography (HPLC), and 

high-performance thin-layer chromatography (HPTLC) may all be used to identify Gallic 

acid. 
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Table 5: Analytical methods of Gallic Acid. 

Sr. No. Title Description Ref. No. 

1 Gallic acid 

Method:- HPLC 

Mobile phase: Water: acetonitrile: 

acetic acid (88:10:2)%v/v/v 

Stationary phase: C18 column 

(250 mm × 4.6 mm, 5 μm) 

Visualization under UV at 280 nm. 

Retention time: 3.23min 

[60] 

2 
Gallic acid in Polyherbal 

Tablet Formulation 

Method:- RP - HPLC 

Mobile phase: Water : 

Acetonitrile (80 :20)%v/v 

Stationary phase: C18 column 

(250 mm × 4.6 mm, 5 μm) 

Visualization under UV at 272 nm. 

Retention time: 3.6 min 

[61] 

3 

Gallic Acid in Ayurvedic 

Polyherbal Formulation 

Triphala churna 

For HPTLC, 

Solvent system: Toluene: Ethyl 

acetate: Formic acid: Methanol (3: 

3: 0.8: 0.2)%v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 254 nm 

and 366 nm. 

Rf value: 0.56 

For HPLC, 

Retention Time: 5.829min 

Flow rate: 1.50 ml/min 

Stationary phase: C18 column 

(250 mm × 4.6 mm, 5 μm) 

Solvent system: Toluene: Ethyl 

acetate: Formic acid: Methanol (3: 

3: 0.8: 0.2)%v/v 

[62] 

4 

Gallic acid and Ascorbic 

acid herbal medicine: 

Triphala Churna 

Method:- HPTLC 

Mobile phase: Ethyl acetate: 

toluene: acetone (4.5:4:1)%v/v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 254 nm. 

Rf value: 0.53 

[63] 

5 
Gallic Acid in Benincasa 

hispida 

Method:- HPLC 

Mobile phase: 0.01 M potassium 

dihydrogen phosphate-acetonitrile 

(85:15) %v/v. 

Stationary phase: C18 column 

(250 mm × 4.6 mm, 5 μm) 

Visualization under UV at 280 nm. 

Retention time: 1.98 min 

[64] 

6 Gallic acid and Embelin Method:- HPTLC 
[65] 
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Manibhadra Yoga: A 

Polyherbal Ayurvedic 

Formulation 

Mobile Phase:- toluene: ethyl 

acetate: methanol: formic acid (5: 

4: 0.5: 0.5)% v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 254 nm. 

Rf value: 0.3 

7 

Scopoletin and Gallic acid 

in the methanolic fraction 

of Jatropha glandulifera 

Method:- HPTLC 

Mobile Phase:- toluene: ethyl 

acetate: glacial acetic acid 

(7.5:2.5:0.1)% v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 254 nm. 

Rf value: 0.4 

[66] 

8 

Ellagic acid and Gallic 

acid in Triphala Churanam 

Formulation 

Method:- HPTLC 

Mobile Phase:- toluene: ethyl 

acetate: formic acid: Methanol 

(3:3:0.8:0.2)%v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 280 nm. 

Rf value: 0.56 

[67] 

9 

Gallic acid in Methanol 

extract of Quercus 

griffithii Acorn 

Method:- HPTLC 

Mobile phase:- Toluene: ethyl 

acetate: formic acid (6:6:1)%v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 297 nm. 

Rf value: 0.41 

[68] 

10 

Gallicin, Gallic Acid, 

Lupeol and b-Sitosterol 

from Bergia suffruticosa, 

a Hitherto Unexplored 

Plant 

Method:- TLC  

Mobile phase:- Toluene: ethyl 

acetate: 

Methanol: formic acid 

(6:3:1:0.5)%v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 254 nm 

& 366nm. 

Rf value: 0.40 

[69] 

11 

Ascorbic acid and 

Gallic acid from freeze 

dry pomegranate juice and 

herbal 

formulation 

Method:- HPTLC 

Mobile phase:- ethyl acetate: 

acetone: water: formic acid 

(10:6:2:2)% v/v/v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 254 nm. 

Rf value: 0.54 

[70] 
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12 
curcumin and gallic acid 

in polyherbal formulation 

Method:- HPTLC 

Mobile phase:- chloroform:ethyl 

acetate:formic acid 

(7.5 mL + 6mL + 0.5 mL) 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 254 nm. 

Rf value: 0.24 

[71] 

13 

Gallic acid and Ellagic 

acid in 

herbal raw materials 

Method:- HPTLC 

Mobile phase:- Toluene: ethyl 

acetate: formic acid: methanol 

(3:3:0.8:0.2)% 

v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 280 nm. 

Rf value: 0.57 

[72] 

14 
Gallic acid in selected 

plant extracts 

Method:- HPLC 

Mobile phase: water: acetonitrile: 

acetic acid (88:10:2) %v/v/v. 

Stationary phase: C18 column 

(250 mm × 4.6 mm, 5 μm) 

Visualization under UV at 280 nm. 

Retention time: 3.23 min 

[73] 

15 

Gallic Acid in Herbal 

Formulation: Triphala 

churna 

Method:- HPTLC 

Mobile Phase:- Ethyl acetate – 

Methanol – Formic acid (8 : 2 : 

1)% v/v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 280 nm. 

Rf value: Methanolic Gallic Acid: 

0.77 

Gallic Acid: 0.78 

[74] 

16 
Gallic Acid in Ayurvedic 

Herbs and Formulations 

Method:- TLC  

Mobile phase:- chloroform : ethyl 

formate :formic acid (5:4:1)%v/v 

Stationary phase: silica gel 
60

F254 

plates 

Visualization under UV at 593 nm. 

Rf value: 0.40 

[75] 

17 
Gallic acid in Schinopsis 

brasiliensis 

Method:- HPLC 

Mobile phase: Water acidified 

with phosphoric acid (0.1%) and 

acetonitrile (4:6) %v/v 

Stationary phase: C18 column 

(250 mm × 4.6 mm, 5 μm) 

Visualization under UV at 271 nm. 

Retention time: 8.497 min 

[76] 
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18 
Lupeol, gallic acid and β-

sitosterol 

Method:- HPLC 

Mobile phase: Components A:- 

Acetic Acid in HPLC Grade water 

Component B:- Acetonitrile: 

Acetic Acid (80:20) %v/v 

Stationary phase: C18 column 

(250 mm × 4.6 mm, 5 μm) 

Visualization under UV at 254 nm. 

Flow rate: 1ml/min 

Retention time: 4.527 min 

[77] 

 

CONCLUSION  

The sources, isolation procedure, analysis, and pharmacological impact of gallic acid are all 

covered in length in this article. 

 

There are various concentrations of Gallic acid and its derivatives in the bark, wood, leaves, 

fruits, roots, and seeds of a plant. The maceration and sonication processes used to extract 

Gallic acid from various plants. Thin layer chromatography, High performance thin layer 

chromatography & High performance liquid chromatography can be used to identify Gallic 

acid whereas TLC & HPTLC system of Toluene: Ethyl acetate: Methanol: Formic acid 

(5:4:0.5:0.5 %v/v/v/v) mobile phase, UV detention at 254 nm, silica gel 
60

F254 plates 

Stationary phase has the fastest analytical time among other HPTLC system and HPLC 

system of Water : Acetonitrile (80 :20%v/v) mobile phase, UV detection at 272nm, C18 (250 

mm × 4.6 mm, 5 μm) column, Flow rate 1.50 ml/min has the fastest analytical time among 

other HPLC system. 

 

Gallic acid has pharmacological activities, including as an antioxidant, anti-inflammatory, 

antineoplastic, gastrointestinal, neuropsychological, metabolic disease, and cardiovascular 

disorders.  
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