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Short Communication

Comparative Evaluation of Triphala Extract Prepared 
Using Two Methods
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Giramkar et al.: Variability in Triphala Extract Preparation

In view of the wide usage of Triphala for large number of therapeutic indications, ethno medicinal practice 
of extract preparation viz. extracting the three plants together (sample A) and mixing the extracts of 
three plants prepared separately (sample B), were compared. Both the test samples were analyzed with 
respect to their physicochemical, phytochemical and pharmacological profiles. In case of physicochemical 
properties, ash values and moisture content of both samples were comparable. Sample A showed less acidic 
nature and high water soluble extractive (96.15±1.7) value which was statistically significant (p<0.05). 
Phytochemical estimation of gallic acid and ellagic acid by high-performance thin-layer chromatography 
showed higher content in sample B (-97.7 ng/µg) and sample A (-49.2 ng/µg) respectively. Pharmacological 
activity of both the samples was comparable for total phenol content, total antioxidant and free radical 
scavenging activity. Although both samples inhibited the activities of acetylcholine esterase and lipase in 
a concentration dependent manner; sample B showed better activity. Usually, multi-plant extracts were 
proven more superior over single plant extracts. In our study extract prepared by mixing the extracts of 
3 plants prepared separately showed better pharmacological activity profile than the extract prepared by 
extracting the three plants togethers.
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Medicinal plants and their active phytoconstituents are 
important in drug discovery. Triphala, a combination 
of 3 fruits viz. Terminalia chebula (T. chebula) Retz. 
Phyllanthus emblica Linn. and Terminalia bellerica  
(T. bellerica) Roxb., is one of the most extensively used 
and the most researched Ayurvedic formulation. It is 
available in the market individually or as an ingredient 
of various polyherbal formulations[1,2]. It has myriad 
of therapeutic activities and is therefore indicated 
in more than 74 disease indications[3,4,5]. There are 2 
different methods practiced to prepare Triphala extract 
viz. extracting the three plants together or mixing the 
extracts of 3 plants prepared separately. Mixing of 
separately prepared extracts is a common practice in 
Industry. These rules out the need to prepare Triphala 
extract instead the separately prepared extracts can 
be mixed when needed. Another advantage of this 
method is that the separately prepared extracts can be 
used for other purposes as well. Considering the wide 
use and importance of the formulation, it is important 
to know whether these two preparation methods are 

comparable in terms of their chemistry as well as 
activities. The present study was thus carried out to 
compare the differences in Triphala extracts prepared 
by the above-mentioned 2 methods using a battery of 
tests. The Ayurvedic Pharmacopeia of India standards 
were used for physicochemical tests. From more 
than 190 phytoconstituents reported in Triphala, the 
phytochemical analysis was restricted to quantification 
of 2 major active components namely Gallic Acid 
(GA) and Ellagic Acid (EA)[6-8]. The pharmacological 
activities included comparison of anti-oxidant activity 
and enzymes (acetyl cholinesterase and pancreatic 
lipase) inhibitory activity considering our intended 
use of the formulation for obesity associated cognitive 
impairment.
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The chemicals and reagents used were of analytical 
grade. The samples of GA and EA were procured from 
Sigma Aldrich, USA. A standardized aqueous extract of 
Triphala prepared using 2 methods; extracting the three 
plants together (sample A) and mixing the extracts of 
3 plants prepared separately (sample B) was procured 
from Pharmanza Herbals Pvt. Ltd. Gujrat, India. In 
brief 1 kg part of each constituent plant was taken in 
the equal part, its powder was then processed in 4 l of 
water at 70°. Three extraction cycles were performed. 
The filtered, semisolid material was dried in the form 
of powder through spray dryer. The raw materials used 
for the preparation of the extract were authenticated at 
Botanical Survey of India, Jodhpur and the voucher 
specimens were preserved (PHPL/HB/024.A:  
T. bellerica Gaertn, PHPL/HB/007.A: Embelica 
officinalis L., and PHPL/HB/008.A: T. chebula Retz.). 
The stock solution of both the samples was prepared in 
10 mg/ml of concentration in water.

For Physicochemical tests[9] the samples were 
compared for percent ash content, moisture content, pH 
and water extractive value. Using High Performance 
Thin Layer Chromatography (HPTLC), quantification 
of GA and EA was carried out. CAMAG linomat 
applicator and scanner equipped with Win Computer 
Aided Transcription System (CATS) Software (version 
1.4.3.6336) were used for the purpose. Working stock 
was made of 1 mg/ml extract. Test samples (50 µl 
each) and marker compound (1-10 µl) were applied 
on pre coated silica gel 60 F254 plate of uniform 
thickness of 0.2 mm. 10 cm×10 cm, Merck, Germany. 
The plates developed in the solvent system (Toluene: 
Ethyl acetate: Formic acid: Methanol (6:2.5:0.2:0.8)[10] 
and (3:3:0.8:0.2)[11] respectively for GA and EA were 
examined under ultraviolet light at 280 nm.

Regarding the anti-oxidant activity, the free radical 
scavenging activities were measured in relation to the 
hydrogen donating or radical scavenging capacity using 
the stable (2,2-diphenyl-1- picrylhydrazyl) (DPPH) 
radicals and other assay employed were Total phenolic 
content, Total antioxidant activity by Ferric Reducing 
Antioxidant Potential (FRAP) assay (Table 1). 

Total phenolic content[12] was measured as gallic acid 
equivalents. Briefly 5 ml of Folin ciocalteau reagent 

added to 1 ml sample, followed by addition of 4 ml 
of 1 m sodium carbonate and reaction mixture was 
incubation in dark at room temperature for 30 min. 
Absorbance was measured at 765 nm. A gallic acid 
standard curve (R2=0.99) was used to measure the 
phenolic content and was expressed as mg/g of dry 
mass of gallic acid equivalents. 

Total antioxidant activity by FRAP assay was carried 
out by using modified method of Benzie et al.[13]. The 
FRAP reagent was prepared freshly by mixing 25 ml 
acetate buffer (300 mm acetate buffer), 2.5 ml 10 mm 
2,4,6-tri(2-pyridyl)-1,3,5-Triazine (TPTZ) and 2.5 ml 
of 20 mm Ferric Chloride Hexahydrate (FeCl3·6H2O) 
solution. After attaining the temperature of the solution 
to 37°, 150 µl of plant extract was allowed to react 
with 2850 µl of FRAP reagent for 30 min in dark. The 
absorbance of coloured product was measured at 593 
nm. Results are expressed in µm Fe (II)/g dry mass. 

  It was determined as per Brand Williams et al. 
method[14]. 1 ml of various concentrations (10 to 100 
µg/ml) of samples was made and 5 ml of methanolic 
DPPH (33 mg/l) was added, the reaction mixture was 
incubated at 37° for 30 min. Methanolic DPPH was 
kept as control. The radical scavenging activity of the 
test samples was expressed as percentage inhibition. 
Percent scavenging=(A0-A1)/A0×100, where, A0 is the 
absorbance of the control and A1 is the absorbance of 
the sample. IC50 values were calculated from the slope 
of the standard graph using ‘y=mx+c’ formula for every 
cases.

Acetylcholine Esterase (AChE) inhibitory activity[15] of 
extracts was examined by Ellmans method with slight 
modifications. Galanthamine was kept as positive 
control. The absorbance of the mixture was measured 
at 412 nm. Percent inhibition of enzyme activity was 
calculated using the formula, percentage inhibition=A0−
A1/A0×100, where A0 was the absorbance of the control 
and A1, the absorbance of the sample. 

For Lipase enzyme inhibitory activity[16], porcine 
pancreatic lipase enzyme inhibitory assay was adapted 
from Bustanji et al.[16] with some modifications. 
Orlistat was used as a positive control. The 0.10 ml 
of pancreatic lipase solution was pre incubated with 
different concentrations of the extract and the selected 

Assay Unit of measurement Method

Total phenolic content GA equivalents Pourmorad et al.[12]

Ferric Reducing Anti-oxidant Potential (FRAP) µm Fe (II)/g dry mass Modified method of Benzie and Strain[13]

DPPH free radical scavenging activity Percentage inhibition Brand Williams et al. method[14]

TABLE 1: ANTI-OXIDANT ACTIVITY ASSAY
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compounds for 5 min at 37°, then the P-Nitrophenyl 
Butyrate (PNPB) substrate (10 mm in acetonitrile) was 
added. The volume was diluted to 1 ml using the Tris-
Hydrochloride (Tris-HCl) buffer before measuring the 
solution absorbance spectrophotometrically at 410 nm.

Percentage (%) inhibition=A0−A1/A0×100, where A0 
was the absorbance of the control and A1 the absorbance 
of the sample. 

All the assays were done in triplicate (n=3) and the 
mean±Standard Deviation (SD) of the data has been 
provided in the manuscript. Further data has been 
analyzed using unpaired t test. p<0.05 was considered 
as statistically significant. Percent ash content and 
moisture content in both the samples was comparable 
i.e. sample A (5.11±0.9 and 3.82±0.12) and sample B 
(5.53±0.16 and 3.96±0.13). The pH of both samples 
was acidic in nature[17] though sample A (4.08±0.02) had 
significantly higher value than sample B (3.97±0.01) 
(p<0.01). Both the samples showed solubility in water 
(90.00 %) and partial solubility in alcohol (52.56 %). 
The water soluble extractive value (%) was significantly 
(p<0.05) higher in sample A (96.15±1.7). 

Using HPTLC method, GA (Rf 0.21)[10] and EA (Rf 
0.45) (fig. 1 and fig. 2)[11] were quantified. The content 
of GA and EA in the dry weight of the extracts was 
calculated. GA was found higher in sample B -97.7 ng/
µg as compared to sample A -89.0 ng/µg, while EA was 
slightly higher in sample A -49.2 ng/µg than sample 
B -45.1 ng/µg. Anti-oxidant activity-All 3 studied 

activities were comparable in both samples (Table 2). 
The activity of both samples was much lower than the 
control ascorbic acid.

Acetylcholine esterase enzyme inhibitory activity-Both 
samples inhibited the enzyme activity in a concentration 
dependent manner, (fig. 3). Which was higher in sample 
B (32.81 %) as compared to sample A (10.00 %) p<0.01 
at 10 µg/ml concentration. IC50 value of galanthamine 
was found to be 0.531 μg/ml (-1.44 μm/ml), which is in 
agreement with previous findings[18,19]. Lipase enzyme 
inhibition assay-Both samples inhibited the lipase 
enzyme activity in a concentration dependent manner 
(fig. 3). Orlistat had an IC50 value of 12.38±2.3 µg/ml. 
The activity of both extracts was found comparable at 
2 µg/ml concentration. However, with the increasing 
concentration, sample B (showed significantly 
(p<0.001) higher inhibition as compared to sample A.

The present study was planned to evaluate difference 
in Triphala extract prepared by 2 different methods. 
It was found that when the extract was prepared by 
extracting the three plants together showed more water-
soluble extractive value, less acidic nature and more 
amount of EA. While the extract prepared by mixing 
the extracts of 3 plants prepared separately revealed 
more ash content, moisture content, acidic nature of 
extract, more GA content, higher acetylcholine esterase 
and lipase inhibitory potential. Some of the parameters 
viz. total phenol content, total antioxidant activity and 
DPPH free radical scavenging activity were comparable 

Fig. 1: HPTLC profile spectra of Triphala extracts for Gallic Acid
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Fig. 2: HPTLC profile spectra of Triphala extracts for Ellagic acid

S No. Test Assay Sample A Sample B

1 Total phenol content 305.47±1.083 321.73±11.975

 [mg of Gallic Acid Equivalent (GAE)/gm of extract]   

2 Total antioxidant activity by FRAP 3.498±0.024 3.513±0.023

 [µm/ml FeII at 100µg/ml concentration]   

3 DPPH free radical scavenging activity 80.821±0.609 75.49±0.399

TABLE 2: COMPARISON OF ANTIOXIDANT ACTIVITY

Fig. 3: Enzyme inhibition potential of Triphala extracts 

in both the samples. The findings of our study indicate 
that mixing the extracts of 3 plants prepared separately 
has better activity profile. The higher value of gallic 
acid estimated in this sample may be responsible for 
the difference in the activities[20]. 

Triphala is a well-known Ayurvedic formulation with 
wide range of activities and therapeutic indications. 
Our study first time documents that addition of 3 
plant extracts separately can prove more effective 
for managing various disease conditions rather than 
extracting the 3 plants together.  
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There are previous reports that the different extracts 
of the same plant from the different origins, harvest 
seasons, solvents and plant parts exhibit differences in 
terms of activities[21-23]. In a recent study, similarities/
dissimilarities of T. chebula (one of the ingredient 
of Triphala) prepared using 3 different methods 
viz. traditionally prepared extract (History of Safe 
Use (HOSU) Extract), HOSU Extract prepared 
commercially using water as solvent and methanolic 
extract. A significant difference was observed in the 
physicochemical analysis and quantitative testing for 
few marker compounds of these extracts[24]. 

Pathompak et al.[25] in have reported no significant 
changes with respect to inhibition of cholesterol 
esterase as per the proportion of ingredient plants of 
Triphala but higher total phenol content with higher 
proportion of T. bellirica[25]. On the similar lines, the 
present study has focused on 2 different methods of 
processing the extract. It is expected that when the 
extract was prepared by extracting the three plants 
together would involve chemical reaction among the 
different phytoconstituents of the three plants, while 
the extract prepared by mixing the extracts of 3 plants 
prepared separately would provide a little window for 
such interaction. Triphala, though a combination of only 
3 plants, is a complex in nature as it contains more than 
174 bio-actives[5]. The nature of the interaction among 
these phytoconstituents while extracting Triphala is 
not much studied. The preliminary findings from our 
study can prove helpful further in elucidating these 
interactions. The most important observation of our 
study is the better activity profile when the plants are 
extracted separately and then mixed. This finding can 
change the usage pattern of Triphala in clinical settings.

Triphala extract prepared using 2 methods showed 
considerable variation in physicochemical, 
phytochemical and pharmacological profiles. The 
extract prepared by mixing the extracts of 3 plants 
prepared separately was found better than the extract 
prepared by extracting the three plants together. 
This finding can be validated further using high end 
technology for further application by herbal industries.
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