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ABSTRACT

In this study, the phytochemical profile and total phenolic and flavonoid contents of triphala and its
constituent parts, Terminalia bellirica, Terminalia chebula, and Emblica officinalis, were assessed. After preparing
methanolic extracts from the dried fruits, the primary secondary metabolites were qualitatively screened.
All samples tested positive for flavonoids, alkaloids, phenolics, and other bioactive compounds. Quantitative
estimation was performed using colorimetric methods. The Total Phenolic Content (TPC) was highest in E.
officinalis (117.50 mg GAE/g), while T. bellirica showed the highest Total Flavonoid Content (TFC) (104.39
mg QE/g). The Triphala extract demonstrated moderate levels of both phenolics (90.41 mg GAE/g) and
flavonoids (51.04 mg QE/g), reflecting the cumulative contribution of its constituents. These findings support
the antioxidant potential and therapeutic value of Triphala and its ingredients, justifying their traditional
use in Ayurvedic medicine.
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Introduction

Triphala, a classical Ayurvedic formulation, is com-
posed of the dried fruits of Emblica officinalis (Amla),
Terminalia bellirica (Bahera), and Terminalia chebula
(Haritaki) in equal proportions. It is widely recog-
nized for its broad spectrum of therapeutic effects,
including antioxidant, antimicrobial, anti-inflamma-
tory, immunomodulatory, and adaptogenic proper-
ties (Sabu and Kuttan, 2022; Dutta et al., 2023). The
pharmacological potency of Triphala is attributed to
the synergistic action of its bioactive constituents-
predominantly phenolics, flavonoids, tannins, alka-
loids, and vitamin C- which are well-documented
for their free radical scavenging abilities and regula-
tory roles in various metabolic pathways (Yadav et

al., 2021).
With increasing global interest in plant-based

medicine, the standardization and scientific valida-
tion of formulations like Triphala have become im-
perative. Organoleptic evaluation, though qualita-
tive, provides foundational data on sensory at-
tributes, assisting in the authentication and prelimi-
nary quality assessment of herbal raw materials
(Nayak et al., 2020). Furthermore, modern analytical
techniques such as UV-visible spectrophotometry,
HPLC, and FTIR have enabled more accurate quan-
tification of key phytochemicals like total flavonoid
content (TFC) and total phenolic content (TPC),
which are critical indicators of antioxidant potential
(Kumar et al., 2023; Shah et al., 2022). Methanolic
extraction is commonly employed in phytochemical
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analysis due to its efficiency in isolating polar
bioactive compounds, particularly polyphenols and
flavonoids (Khalid et al., 2023). Studies have shown
that the individual fruits of Triphala possess distinct
phytochemical profiles, and when combined, they
offer enhanced pharmacological effects due to po-
tential synergism (Srikumar et al., 2007; Bhowmik et
al., 2022). Triphala’s effectiveness in managing oxida-
tive stress, gastrointestinal disturbances, and meta-
bolic syndromes has been supported by both tradi-
tional knowledge and contemporary pharmacologi-
cal evidence (Anand et al., 2024; Choudhury et al.,
2021).

Given its growing therapeutic importance and
widespread use, especially in Ayurvedic and inte-
grative medicine, a comprehensive assessment of
Triphala’s organoleptic traits, extraction yields, and
phytochemical characteristics is essential. Such stud-
ies not only support traditional claims but also help
in developing standardized herbal formulations
with consistent efficacy and safety profiles.

Materials and Methods

Materials

Dried fruits of Emblica officinalis (Amla), Terminalia
bellirica (Bahera), and Terminalia chebula (Haritaki)
were procured from a nearby local botanical garden.
The plant materials were authenticated based on
their morphological characteristics and cleaned thor-
oughly before use. All chemicals and reagents used
in the study were of analytical grade.
 Dried fruits of E. officinalis, T. bellirica and T.

chebula.
 Chemicals: Methanol, Folin–Ciocalteu reagent,

Aluminium chloride, Sodium carbonate, Gallic
acid, Quercetin.

Organoleptic Evaluation

To perform the organoleptic evaluation of the dried
fruits of Emblica officinalis, Terminalia bellirica, and
Terminalia chebula, a systematic approach was fol-
lowed.

First, the dried fruits were cleaned thoroughly to
remove any dust or foreign material. For powder
analysis, a small quantity of each fruit was ground
using a clean grinder or mortar and pestle. The re-
sulting powders were sieved if necessary to ensure
uniform particle size and consistency.

For color evaluation, the whole fruits and their

respective powders were placed separately in clean
petri dishes or on a white background. The color
was observed in natural daylight or under white
fluorescent lighting, and recorded carefully for each
sample.

To assess the odor, a small portion of each pow-
dered sample was gently smelled without deep in-
halation. The type of odor (e.g., aromatic, pungent,
astringent, or characteristic) and its intensity were
noted and documented.

Taste evaluation was carried out only for the
known edible and safe fruits. A small amount of
each powder was placed on the tip of the tongue to
determine whether the taste was sour, bitter, sweet,
or astringent. The mouth was rinsed immediately
after tasting.

For texture analysis, a pinch of each powder was
rubbed gently between the fingers to assess the
feel—whether it was fine, coarse, gritty, sticky, or
fibrous.

Lastly, the general appearance of the samples was
observed. This included evaluating the uniformity
of the powder, presence of moisture or lumps, and
any visible fibrous fragments. All these characteris-
tics were recorded in detail for further comparison
and standardization (Mishra et al., 2022).

Preparation of Extracts

The dried fruits sample(Emblica officinalis, Terminalia
bellirica, and Terminalia chebula)were separately
coarsely powdered using a mechanical grinder.
Equal proportions (1:1:1 w/w) of each powdered
fruit were mixed to prepare the Triphala formula-
tion.

Individual Extracts

 50 g of each powdered fruit (Amla, Bahera, and
Haritaki) was subjected to cold maceration with
500 mL of methanol in separate conical flasks.

 The mixtures were kept at room temperature (25
± 2 °C) for 72 hours with occasional shaking.

 After maceration, the extracts were filtered using
muslin cloth followed by Whatman No. 1 filter
paper.

 The filtrates were concentrated under reduced
pressure using a rotary evaporator at 40–45 °C
and dried to obtain semisolid crude extracts.

Triphala Extract

 An equal amount of each powdered fruit (total 50
g; 16.66 g each) was combined and extracted us-
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ing the same cold maceration procedure as above
with 500 mL methanol.

 The extract was filtered, concentrated, and dried
similarly to obtain the Triphala extract.

Qualitative Phytochemical Screening

Qualitative phytochemical analysis was conducted
on the methanolic extracts of Emblica officinalis,
Terminalia bellirica, Terminalia chebula, and the com-
bined Triphala extract to identify the presence of
various classes of bioactive compounds. Standard
phytochemical tests were employed to screen for
major secondary metabolites, including alkaloids,
flavonoids, tannins, phenols, saponins, terpenoids,
glycosides, and steroids. All tests were performed in
triplicate to ensure accuracy and reproducibility
(Kumar et al., 2023; Dutta et al., 2023; Saini et al.,
2022).

Test Procedures

Test for Alkaloids (Dragendorff’s Test)

A small amount of the methanolic extract was acidi-
fied with dilute hydrochloric acid and then treated
with Dragendorff’s reagent (a solution of potassium
bismuth iodide). The formation of a reddish-brown
or orange precipitate indicates the presence of alka-
loids (Kumar et al., 2023).

Test for Flavonoids (Shinoda Test)

To the extract, a few fragments of magnesium rib-
bon were added, followed by a few drops of concen-
trated hydrochloric acid. The development of a
pink, red, or orange coloration indicates the pres-
ence of Flavonoids (Singh et al., 2022).

Test for Tannins and Phenols (Ferric Chloride Test)

To 1 ml of extract, a few drops of 1% ferric chloride
solution were added. A blue-black or greenish col-
oration confirms the presence of tannins or phenolic
compounds.

Test for Saponins (Foam Test)

About 2 ml of extract was diluted with 10 mL of dis-
tilled water and shaken vigorously in a graduated
cylinder for 30 seconds. The presence of persistent
froth or foam (lasting more than 10 minutes and at
least 1 cm high) indicates saponins (Rani et al., 2022).

Test for Terpenoids (Salkowski Test)

To 2 mL of extract, 2 mL of chloroform was added,

followed by carefully layering 2 ml of concentrated
sulfuric acid along the side of the test tube. A red-
dish-brown interface between the layers indicates
the presence of terpenoids (Sharma et al., 2023).

Test for Glycosides (Keller–Killiani Test)

To 2 ml of extract, 1 ml of glacial acetic acid and a
few drops of ferric chloride were added, followed
by 1 ml of concentrated sulfuric acid. Formation of a
brown ring at the interface, and sometimes a bluish-
green upper layer, confirms the presence of cardiac
glycosides (Patel et al., 2022).

Test for Steroids (Liebermann–Burchard Reaction)

To 1 mL of extract, 2 mL of acetic anhydride was
added, followed by a few drops of concentrated sul-
furic acid. The appearance of a blue, green, or
purple coloration indicates the presence of steroids
(Mehta et al., 2023).

Total Phenolic Content (TPC)

For the estimation of total phenolic content in the
plant extracts, 0.5 mL of each methanolic extract
(prepared at a concentration of 1 mg/ml) was taken
and mixed with 2.5 ml of 10% Folin–Ciocalteu re-
agent. After allowing the reaction to proceed for 5
minutes, 2.0 ml of 7.5% sodium carbonate solution
was added to the mixture. The resulting solution
was thoroughly mixed and incubated at room tem-
perature for 30 minutes. Following the incubation
period, the absorbance was measured at 765 nm us-
ing a UV-Visible spectrophotometer. The phenolic
content was then calculated using the gallic acid
standard calibration curve. To prepare the standard
curve for total phenolic content estimation, a series
of gallic acid standard solutions ranging from 10 to
100 µg/ml were prepared in methanol. From each
standard solution, 0.5 mL was taken and mixed with
2.5 ml of 10% Folin-Ciocalteu reagent. After allow-
ing the reaction to proceed for 5 minutes, 2.0 ml of
7.5% sodium carbonate solution was added to the
mixture. The solutions were then thoroughly mixed
and incubated in the dark at room temperature for
30 minutes. Following incubation, the absorbance of
each solution was measured at 765 nm using a UV-
Visible spectrophotometer (Yadav et al., 2023). This
data was used to plot a calibration curve of absor-
bance versus concentration, which served as the ba-
sis for quantifying phenolic content in the plant ex-
tracts. Calculation Formula for Total Phenolic Con-
tent (TPC):
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TPC = [C×V]/M
Where: C = Concentration of gallic acid from the

standard curve (mg/ml),V = Volume of extract used
in the assay (ml), M = Mass of plant extract used (g),
GAE = Gallic Acid Equivalent

The result is expressed as milligrams of gallic
acid equivalents per gram of dry extract (mg GAE/
g).

Total Flavonoid Content (TFC)

To estimate the total flavonoid content (TFC) of the
methanolic plant extracts, the aluminium chloride
colorimetric method was employed. Quercetin was
used as the standard for preparing the calibration
curve. A series of quercetin standard solutions in
methanol, ranging from 10 to 100 µg/ml, were pre-
pared. For each standard, 1.0 mL was mixed with
1.0 ml of 10% aluminium chloride solution, 1.0 ml of
1 M potassium acetate, and 2.8 mL of distilled water
(Verma et al., 2021). The mixture was incubated at
room temperature for 30 minutes, and the absor-
bance was measured at 415 nm using a UV-Visible
spectrophotometer. For the sample preparation, 1.0
mL of each methanolic plant extract (1 mg/ml) was
treated in the same manner as the standards. Specifi-
cally, to each extract, 1.0 ml of 10% aluminum chlo-
ride, 1.0 ml of 1 M potassium acetate, and 2.8 ml of
distilled water were added. After incubation for 30
minutes at room temperature, the absorbance of the
mixture was recorded at 415 nm. The flavonoid con-
tent was calculated from the quercetin standard
curve and expressed as milligrams of quercetin
equivalent per gram of dry extract (mg QE/g)(Das
et al., 2023). Calculation Formula for Total Flavonoid
Content (TFC):

TFC =  [C×V]/M
Where: CCC = Concentration of quercetin from

the standard curve (mg/mL), VVV = Volume of ex-
tract used in the assay (mL), MMM = Mass of plant

extract used (g), QE = Quercetin Equivalent
The final result is expressed as milligrams of

quercetin equivalents per gram of dry extract (mg
QE/g).

Results

Organoleptic Properties of Triphala Components

The organoleptic evaluation of the individual dried
fruit powders used in the preparation of Triphala-
Emblica officinalis (Amla), Terminalia bellirica
(Bahera), and Terminalia chebula (Haritaki) was con-
ducted based on parameters such as color, odor,
taste, texture, and appearance.Organoleptic assess-
ment, although subjective, remains a valuable initial
step in the quality evaluation of herbal raw materi-
als, especially when combined with microscopic and
phytochemical analyses.

These differences in sensory attributes not only
help in authenticating the individual components
but also influence the palatability, consumer accept-
ability, and possibly the pharmacological effects of
the Triphala formulation. For example, the strong
astringency of T. chebula and the sourness of E.
officinalis may contribute to the digestive and anti-
oxidant properties traditionally attributed to
Triphala.

Percentage Yield of Methanolic Extracts of Triphala
Components

The methanolic extracts of Emblica officinalis,
Terminalia bellirica, Terminalia chebula, and the com-
bined Triphala formulation were prepared using 50
grams of dried powder from each sample. The ex-
traction was performed in triplicate, and the per-
centage yield was calculated based on the weight of
extract obtained. The combined Triphala extract
showed extract weights of 5.72 g, 5.75 g, and 5.78 g,
corresponding to a mean percentage yield of 11.5 ±

Table 1. Organoleptic Properties of Triphala Components

S. Parameter E. officinalis (Amla) T. bellirica (Bahera) T. chebula (Haritaki)
No.

1 Color Light brown to Dark brown to greyish-brown Brown to blackish-brown
yellowish-brown

2 Odor Mild, characteristic Slightly pungent, earthy Astringent, slightly sour
3 Taste Sour and astringent Astringent and slightly bitter Strongly astringent and bitter
4 Texture Fine to moderately Fine powder Moderately coarse powder

coarse powder
5 Appearance Uniform and dry Dry with slight clumps Dry, fibrous fragments possible
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0.03%. These results reflect consistent extraction ef-
ficiency across all three individual components and
the Triphala formulation.

The consistency in extraction efficiency across all
samples (low standard deviation) highlights the re-
producibility and reliability of the extraction pro-
cess. These yield values are significant for formulat-
ing standardized herbal products and for ensuring
batch-to-batch consistency in Triphala-based prepa-
rations.

Qualitative Phytochemical Screening of Triphala
and its Component

The qualitative phytochemical screening of
Terminalia chebula, Terminalia bellerica, Emblica
officinalis, and the Triphala formulation revealed the
consistent presence of key bioactive constituents
across all samples. Notably, flavonoids, alkaloids,
and phenolic compounds were detected in all three
individual extracts and in the Triphala blend. These
phytochemicals are known for their potent antioxi-
dant, anti-inflammatory, and therapeutic activities,
which support the traditional medicinal uses of
these plants.

These phytochemicals are well known for their
antioxidant, antimicrobial, and anti-inflammatory
properties, supporting the traditional use of Triphala
in Ayurvedic medicine. The consistent presence of
these constituents in all three individual fruits and
in Triphala suggests a synergistic effect that enhances

the pharmacological efficacy of the formulation.

Calibration Curve Data for TFC Estimation

The calibration curve for Total Flavonoid Content
(TFC), using quercetin as the standard, exhibited a
consistent linear relationship between absorbance
and concentration across the range of 20–100 µg/mL
at 415 nm. This linearity confirms the suitability of
the aluminum chloride colorimetric method for ac-
curate estimation of flavonoids in plant extracts. The
gradual increase in absorbance with concentration
reflects the method’s sensitivity to quercetin-like
compounds. From the standard curve, the absor-
bance value 0.533 corresponds to a calculated total
phenolic content of 90.41 mg GAE/g extract (ex-
pressed as milligrams of gallic acid equivalents per
gram of extract).

Total Flavonoid Content (TFC) of Extracts

The TFC results showed that T. bellerica had the

Table 2. Percentage Yield of Methanolic Extracts of Triphala Components

S. Sample Name Weight of Powder Weight of Extract % Yield
No. Taken (g) Obtained (g) (Mean ± SD, n=3)

1 Emblica officinalis 50 6.28, 6.32, 6.35 12.6 ± 0.04
2 Terminalia bellirica 50 5.15, 5.18, 5.21 10.3 ± 0.03
3 Terminalia chebula 50 5.88, 5.91, 5.93 11.8 ± 0.03
4 Triphala (Combined) 50 5.72, 5.75, 5.78 11.5 ± 0.03

Table 3. Qualitative Phytochemical Screening of Triphala and Its Component

S. No. Phytochemical Test T. chebula T. bellerica E. officinalis Triphala

1 Carbohydrate Test Negative Negative Negative Negative
2 Protein Test Negative Negative Negative Negative
3 Steroid Test Negative Negative Negative Negative
4 Glycosides Negative Negative Negative Negative
5 Flavonoids Positive Positive Positive Positive
6 Alkaloids Positive Positive Positive Positive
7 Phenolic Compounds Positive Positive Positive Positive
8 Organic Test Positive Positive Positive Positive
9 Inorganic Test Positive Positive Positive Positive

Table 4. Calibration Curve Data for TFC Estimation (Us-
ing Quercetin as Standard)

Concentration Absorbance
(µg/ml) (at 415 nm)

20 0.207
40 0.355
60 0.408
80 0.548
100 0.663
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highest flavonoid content (104.39 mg QE/g), fol-
lowed by T. chebula (74.95 mg QE/g), and E.
officinalis (48.90 mg QE/g). The combined Triphala
extract had a lower value (51.04 mg QE/g), possibly
due to dilution or interaction effects. These findings
suggest that T. bellerica is the major contributor to the
flavonoid content and potential antioxidant activity
of Triphala.

content in plant extracts. The increasing trend in
absorbance reflects the proportional presence of
phenolics, enabling accurate quantification in
Triphala and its components.

Fig. 1. Quercetin Standard Curve

Table 5. Total Flavonoid Content (TFC) of Extracts

Sample TFC (mg QE/g extract)

T. chebula 74.95
T. bellerica 104.39
E. officinalis 48.90
Triphala 51.04

Fig. 2. Total Flavonoid Contents of Tripfala and its ingre-
dients

Calibration Curve Data for Total Phenolic Content
(TPC)

The calibration curve for TPC using gallic acid
showed a linear increase in absorbance with rising
concentrations (20-100 µg/ml), indicating good re-
sponsiveness of the Folin-Ciocalteu reagent to phe-
nolic compounds. The strong linearity confirms the
reliability of this method for estimating phenolic

Table 6. Calibration Curve Data for Total Phenolic Con-
tent (TPC) Using Gallic Acid as Standard

Concentration (µg/ml) Absorbance (at 765 nm)

20 0.153
40 0.270
60 0.350
80 0.477
100 0.590

y = 0.005x + 0.043
R² = 0.996
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Total Phenolic Content (TPC) of Triphala

The total phenolic content (TPC) of the methanolic
extracts of T. chebula, T. bellerica, E. officinalis, and the
combined Triphala formulation was determined us-
ing the Folin-Ciocalteu method and expressed as
milligrams of gallic acid equivalents (mg GAE) per

Fig. 3. Gallic Acid Standard Curve

Table 7. Total Phenolic Content (TPC) of Triphala and Its
Individual Components

Sample TPC (mg GAE/g)

T. chebula 90.591
T. bellerica 81.745
E. officinalis 117.497
Triphala 90.407

Fig. 4. Total Phenolic Contents of Trifala and its ingredi-
ents
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gram of dry extract. Among the individual fruits, E.
officinalis exhibited the highest phenolic content at
117.497 mg GAE/g, followed by T. chebula (90.591
mg GAE/g) and T. bellerica (81.745 mg GAE/g). The
Triphala extract showed a TPC value of 90.407 mg
GAE/g, indicating a strong cumulative presence of
phenolic compounds from the three constituent
fruits.

Conclusion

The present study successfully evaluated the orga-
noleptic characteristics, extraction yield, phy-
tochemical profile, and quantified the total phenolic
and flavonoid contents of the individual compo-
nents of Triphala-Terminalia chebula, Terminalia
bellerica, and Emblica officinalis-as well as their com-
bined formulation. The methanolic extracts showed
consistent yields, and qualitative phytochemical
screening confirmed the presence of key secondary
metabolites such as flavonoids, alkaloids, phenolic
compounds, and both organic and inorganic con-
stituents, while carbohydrates, proteins, steroids,
and glycosides were absent.

Quantitative analysis revealed that T. bellerica ex-
hibited the highest flavonoid content (104.39 mg
QE/g), whereas E. officinalis contained the highest
phenolic content (117.497 mg GAE/g). The Triphala
formulation reflected the cumulative presence of
these phytoconstituents, with moderate values due
to possible interactions or dilution effects. These re-
sults affirm the antioxidant potential and therapeu-
tic significance of Triphalaand its components, sup-
porting their traditional use in Ayurvedic medicine.
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