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ABSTRACT 

Background: 
Metabolic syndrome (MetS) is a complex illness characterized by obesity, insulin resistance, dyslipidemia, and 
hypertension, which elevates the risk of cardiovascular disease and type 2 diabetes mellitus. Natural products 
like Curcuma longa (Curcumin) are recognized for their multifaceted therapeutic potential, encompassing 
antioxidant, anti-inflammatory, antidiabetic, and cardioprotective activities. Although traditionally utilized, 
comprehensive phytochemical standardization and spectrum characterization are crucial for ensuring purity, 
repeatability, and medicinal efficacy. 

Methods: 
Rhizome of Curcuma longa were gathered, shade-dried, pulverized, and underwent sequential solvent 
extraction. Extracts were standardized by assessing foreign organic matter, moisture content, ash, and extractive 
values. Initial phytochemical analysis revealed bioactive compounds. Thin-layer chromatography (TLC) and 
column chromatography were utilized to isolate active fractions, which were further characterized by high-
performance thin-layer chromatography (HPTLC). Structural elucidation was conducted utilizing UV–Vis, 
FTIR, 1H NMR, and mass spectrometry. In vitro antioxidant activity of curcuma longa rhizome ethanolic 
extract using DPPH and nitric oxide scavenging assays 

Major Findings:  

Turmeric extracts were yellowish semisolids with a yield of 9.85% ethanol. Phytochemical investigation 
verified the existence of flavonoids, terpenoids, alkaloids, steroids, and tannins. TLC and HPTLC demonstrated 
several unique spots and Rf patterns. Spectroscopic examination revealed Curcumin analogue from Curcuma 
longa. These findings demonstrate the potent antioxidant potential of Curcuma longa rhizome extract and 
support its potential as a natural source of bioactive antioxidant compounds. 

Conclusion: 
The research standardized and described extracts of Curcuma longa, emphasizing their abundant phytochemical 
compositions and antioxidant potential, thereby endorsing their application in the management of metabolic 
illnesses. 
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INTRODUCTION 
Metabolic syndrome (MetS) is a multifaceted 
disorder defined by a combination of metabolic 
irregularities, including obesity, insulin resistance, 
dyslipidemia, and hypertension, which combined 
elevate the risk of cardiovascular disease and type 2 
diabetes mellitus. The increasing global incidence 
of MetS has emerged as a significant public health 
issue, requiring the formulation of effective 
preventative and therapeutic measures. 

Conventional pharmaceutical therapies exist, 
although they frequently address isolated 
components of MetS and may have long-term 
deleterious consequences. This has resulted in 
heightened interest in natural products and plant-
based therapies owing to their multi-targeted 
mechanisms, enhanced safety profiles, and 
supplementary therapeutic advantages.  
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Curcumin (CUR), a bioactive polyphenol derived 
from the rhizome of Curcuma longa, has garnered 
considerable interest owing to its broad medicinal 
potential. Curcumin has been documented to 
provide protective effects against various 
pathological situations, including neurological 
illnesses, infections, cancer, and metabolic 
disorders [11–13]. Curcuma longa, generally 
referred to as turmeric, is extensively utilized as a 
culinary spice, natural dye, and dietary supplement. 
Curcumin possesses antioxidant, anti-
inflammatory, antidiabetic, and anticancer 
attributes, rendering it a significant contender for 
the prevention and control of chronic illnesses 
[14,15]. Its enduring application in traditional 
medicinal systems, including Ayurveda, Thai 
medicine, and ancient Chinese medicine, further 
substantiates its therapeutic significance[16,17]. 
Despite the significant medicinal potential of 
Curcuma longa, comprehensive phytochemical 
standardization and spectrum characterization of 
their extract fractions are crucial for ensuring 
repeatability, quality control, and therapeutic 
efficacy. The current study seeks to conduct 
phytochemical and spectral characterisation of 
standardized extracts of Curcuma longa fractions, 
establishing a solid foundation for their prospective 
use in managing metabolic diseases. 
2. Materials and Methods 
2.1 Materials  
All chemicals, including chloroform, hydrochloric 
acid, ethanol, petroleum ether, sulfuric acid, 5% 
ferric chloride, toluene, ethyl acetate, acetic acid, 
and formic acid, were procured from Merck and 
Cosmo Chem Pvt. Ltd. All solvents are of 
analytical grade. 
2.2 Methods 
2.2.1. Collections and Drying 
Curcuma longa (rhizome) was harvested from the 
Latur district of Maharashtra, India, and 
subsequently shade-dried under controlled settings 
to prevent exposure to direct sunlight. The 
desiccated plant matter was subsequently 
pulverized into a coarse powder. Fine particles 
were eliminated by running the powdered 
substance through a 120-mesh sieve. 
2.3.  Standardization of plants materials 
2.3.1. Determination of foreign organic matter 
A thin layer of 5 g of coarsely powdered, air-dried 
drug material was distributed on a clean surface. 
The specimen was inspected visually and using a 
6× magnifying lens. Foreign organic materials were 
meticulously isolated to the fullest extent 
practicable. The quantity of foreign organic matter 
was ascertained by weighing the isolated material 
and expressing it as a proportion of the initial 
sample weight [18]. 
2.3.2. Determination of moisture content 
An accurately weighed, clean, dry weighing bottle 
equipped with a glass stopper was utilized. 

Approximately 2 g of the sample was introduced 
into the bottle, uniformly distributed to a maximum 
depth of 10 mm, after which the bottle was sealed 
and weighed. The filled bottle was thereafter 
positioned in an oven and dehydrated until a stable 
weight was achieved. Upon drying, the bottle was 
extracted from the oven and permitted to cool to 
ambient temperature within a desiccator. The loss 
on drying was determined and represented as a 
percentage weight loss (% w/w) [19]. 
2.3.3. Ash value 
The residual ash from the burning of the medicinal 
plant material was assessed utilizing three distinct 
methodologies: total ash, acid-insoluble ash, and 
water-soluble ash, in accordance with established 
protocols [20]. 
2.3.4. Determination of Total ash 
Approximately 2 g of the air-dried crude 
medication was precisely measured and positioned 
in a pre-weighed silica dish. The material was 
burned at a temperature not above 450 °C until 
devoid of carbon. Upon permitting the dish to 
attain room temperature, the mass of the ash was 
documented. The total ash content was determined 
based on the air-dried substance and expressed as 
% w/w [21]. 
2.3.5. Determination of Water- soluble ash 
The ash produced by the aforementioned process 
was subjected to boiling with 25 mL of water for 5 
minutes, thereafter filtered, and the insoluble 
residue was gathered on ashless filter paper. The 
residue was rinsed with hot water and incinerated 
for 15 minutes at a temperature not surpassing 450 
°C. Upon cooling, the mass of the insoluble residue 
was documented. The water-soluble ash was 
determined by subtracting the weight of the 
insoluble residue from the total ash weight and was 
represented as % w/w relative to the air-dried 
medication. 
2.3.6. Determination of Acid -insoluble ash 
The ash was subjected to boiling with 25 mL of 2 
M hydrochloric acid for 5 minutes, thereafter 
filtered, and the insoluble residue was retained on 
ashless filter paper. The residue was rinsed with hot 
water, incinerated at a temperature not beyond 450 
°C, cooled in a desiccator, and subsequently 
weighed. The acid-insoluble ash concentration was 
determined and represented as a percentage by 
weight (% w/w) relative to the air-dried 
medication. 
2.3.7. Extractive values 
Multiple extractive values, encompassing water-
soluble and alcohol-soluble extractive values, were 
assessed utilizing established pharmacopoeial 
methodologies. 
A) Determination of water-soluble extractive 

value 
One hundred milliliters of chloroform water was 
incorporated into 1.5 g of air-dried, coarsely 
powdered medication and macerated in a sealed 
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container for 24 hours. The mixture was agitated 
intermittently for the initial 6 hours and 
subsequently permitted to rest for the ensuing 18 
hours. Following filtration, 25 mL of the filtrate 
was placed in a shallow, flat evaporating dish, 
evaporated to dryness, and subsequently dried at 
105 °C until a consistent weight was achieved. The 
water-soluble extractive value was determined and 
represented as % w/w relative to the air-dried 
substance [24]. 
B) Determination of Alcohol-soluble extractive 

value 
In a sealed flask, 1.5 g of air-dried, finely powdered 
medication was macerated with 100 mL of ethanol 
of appropriate concentration for 24 hours. The 
mixture was agitated intermittently for the initial 6 
hours and subsequently permitted to rest for the 
ensuing 18 hours. Following meticulous filtration 
to avert ethanol loss, 25 mL of the filtrate was 
placed in a shallow, flat evaporating dish, 
evaporated to dryness, and subsequently dried at 
105 °C until a consistent weight was achieved. The 
ethanol-soluble extractive value was determined 
and represented as % w/w relative to the air-dried 
substance [25]. 
2.4.  Extraction 
Sequential extractions were conducted utilizing 
solvents of ascending polarity: petroleum ether 
(60–80 °C), ethanol, and water. The procedure was 
conducted in several batches utilizing a Soxhlet 
extractor to guarantee thorough extraction for each 
solvent fraction. At intervals, aliquots from the 
siphon tube were applied to thin-layer 
chromatography (TLC) plates and subjected to 
iodine vapor exposure. The lack of colorful dots 
signified the completion of extraction with the 
corresponding solvent. The solvent from each 
extract was then eliminated using distillation, 
utilizing lower pressure as required, and the 
concentrated residue was permitted to air dry. The 
desiccated extract was subsequently stored in 
hermetically sealed containers to maintain its 
integrity. The identical approach was adhered to for 
each subsequent solvent. The residual plant 
material (marc) was meticulously oven-dried to 
eliminate any remaining solvent before to 
advancing to the subsequent extraction phase. The 
desiccated plant material underwent reflux with 
distilled water for around three hours to provide the 
aqueous extract. 
2.4.1. Phytochemical Test 
The phytochemical tests are given in table 1 
Table 1: Phytochemical Test 
Sr

. 

N

o 

Phytochemic

al Test 
Procedure Observation 

1 
Test for 

Flavonoids 

Dispense 1–

2 mL of the 

plant extract 

into a sterile 

test tube. 

Carefully 

add several 

drops of 

pure sulfuric 

acid 

(H₂SO₄). 

Monitor any 

alteration in 

hue, which 

signifies the 

existence of 

particular 

phytochemic

al elements. 

 

Yellow/orang

e color 

2 
Test for 

Terpenoids 

Dispense 1–

2 mL of the 

plant extract 

into a sterile 

test tube. 

Incorporate 

2 mL of 

chloroform 

into the 

extract. 

Gradually 

introduce 1–

2 mL of 

concentrated 

sulfuric acid 

(H₂SO₄) 

down the 

interior wall 

of the test 

reddish-

brown layer 
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tube to 

create a 

distinct 

layer. 

Examine the 

contact 

between the 

layers for 

any 

chromatic 

alteration, 

which 

signifies the 

presence of 

particular 

phytochemic

al 

ingredients. 

 

3 
Test for 

alkaloids 

Dispense 1–

2 mL of the 

plant extract 

into a sterile 

test tube. 

Introduce 1 

mL of 

Dragendorff

’s reagent to 

the extract. 

Note the 

emergence 

of a 

precipitate, 

signifying 

the presence 

of alkaloids. 

 

orange/reddis

h-brown 

precipitate 

4 
Test for 

steroids 

Dispense 1–

2 mL of the 

plant extract 

into a sterile 

test tube. 

Introduce 2 

mL of 

chloroform 

to the 

extract. 

Gradually 

introduce 2 

mL of 

concentrated 

sulfuric acid 

(H₂SO₄) 

along the 

interior wall 

of the test 

tube to 

create a 

distinct 

layer. 

Examine the 

interface for 

the 

emergence 

of a colorful 

ring, 

signifying 

the presence 

of particular 

phytochemic

al elements. 

 

reddish-

brown ring 

5 
Test for 

tannins 

Dispense 1–

2 mL of the 

plant extract 

into a sterile 

Blue 

black/greenis

h color 
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test tube. 

Introduce 

several 

drops of a 

5% ferric 

chloride 

(FeCl₃) 

solution. 

Monitor any 

alteration in 

hue, which 

signifies the 

existence of 

phenolic 

compounds 

or tannins. 

 

2.4.2. Characterization of Bioactive Fractions by 
TLC 
Subsequent to the pharmacological assessment of 
the ethanol fractions, the active fractions underwent 
thin-layer chromatography (TLC) for the 
identification of phytocomponents. The TLC 
examination of of Curcuma longa extract, utilizing 
chloroform: methanol (9.8:2), revealed several 
spots, signifying the presence of various 
components. 
Table 2: TLC studies of plant extracts 

Sr. 

No 
Extracts 

Solvent system 

(v:v:v) 

No. 

of 

spots 

01 
Curcuma 

longa 

chloroform and 

methanol 

(9.8:2) 

03 

2.4.3. Column Chromatography of Active 
Extracts 
Initial phytochemical analysis of Curcuma longa 
extracts revealed the existence of several 
phytochemicals in both ethanol and chloroform 
fractions. Column chromatography was conducted 
on these active extracts to isolate specific 
phytometabolites for subsequent study. 
2.4.4. High Performance Thin Layer 
Chromatography (HPTLC) Fingerprint 
Analysis 

1. Preparation of Extract 
Each plant extract was dissolved in its respective 
solvent at a concentration of 5 mg/mL. 

2. Application of Extract 
The obtained extracts (5 mg/mL) were applied to 
HPTLC plates (10 × 10 cm) with a Linomat 
syringe. The samples were applied in bands 
measuring 5–6 mm in width, with a separation of 6 
mm between them. 

3. Development of the Chromatogram 
The HPTLC plates were generated in a CAMAG 
twin-trough chamber with an optimum solvent 
mixture, as determined for TLC analysis. Upon 
reaching a development of 80 mm, the plates were 
extracted from the chamber and permitted to air-
dry. 

4. Scanning of the Chromatogram 

The prepared plates were analyzed with a CAMAG 
HPTLC Scanner in absorbance mode at 
wavelengths of 254, 366, and 560 nm. The scanned 
data were examined utilizing the WinCATS planar 
chromatography manager software. Fingerprint 
chromatograms were produced to document the Rf 
values, band colors, and other distinctive 
characteristics of the chemicals found in the 
extracts. Bands at 254, 366, and 560 nm were seen 
without any supplementary derivatizing agents [26] 

2.5. Structural Elucidation of Isolated Fractions 

The fractions associated with TLC spots were 
subsequently analyzed using spectroscopic 
methods, including UV–Vis, mass spectrometry 
(MS), Fourier-transform infrared spectroscopy 
(FTIR), and proton nuclear magnetic resonance 
(^1H NMR), to ascertain their structural 
characteristics. 
2.6. In vitro antioxidant activity: 
2.6.1. DPPH method:  
Principle: The 1,1-diphenyl-2-picrylhydrazyl 
(DPPH) is a stable free radical and is commonly 
used to evaluate the radical scavenging activity of 
antioxidant agents. The principle of this method is 
based on the fact that, decrement of DPPH in 
methanol solution in the presence of a hydrogen 
donating antioxidant due to the formation of the 
non-radical form DPPH. 
 Procedure:  

• The free radical scavenging activity of test 
sample was determined by DPPH 
scavenging method.  

•  0.1mM DPPH solution was prepared in 
methanol by adding 39.4 mg of DPPH in 
1000 ml of methanol, and to 0.5 mL of 
this solution, 1.5 mL of test sample 
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dissolved in DMSO was added at various 
concentrations (1000, 500, 250, 125, 62.5, 
15.62, 1.95ug/ml).  

• The mixtures were shaken vigorously and 
allowed to stand at room temperature for 
30 minutes.  

• Then the absorbance was measured at 517 
nm using non-coated 96 well plate on 
microplate reader (EPOCH, Agilent 
BioTek, US). Ascorbic acid was used as 
standard compound.  

• Reduction in absorbance by test 
compounds indicates radical scavenging 
activity. 

• The scavenging activity by the DPPH 
radical was determined by 

              DPPH scavenging effect (% inhibition) 
= {(A0 -A1)/A0) ×100}  
         Where, A0 is the absorbance of the control 
reaction, and A1 is the absorbance test compound 
or Ascorbic acid 
2.6.2: Nitric Oxide method: 
Principle: Nitric oxide (NO) is a free radical that 
produced by interaction of NO with oxygen or 
reactive oxygen species. It is free radical due to its 
unpaired electron and exhibits similar properties 
like superoxide free radicals. This assay is based on 
the reduction of nitrate to nitrite by a reducing 
agent at 37 0C. Converted nitrite and endogenous 
nitrite are collectively converted by Griess reagent 
to a blue colored azo compound. This compound 
can be measured spectroscopically between 580-
630 nm and absorbance is directly proportional to 
the total nitric oxide concentration.  
Procedure:  

• Nitric oxide (NO) radical scavenging 
activity of test extracts (PG & HI), were 
done, various concentrations of test 
compounds test extracts (PG & HI), such 
as 1000, 500, 250, 125, 62.5, 15.62, 1.95 
ug/ml were dissolved in dimethyl 
sulphaoxide (DMSO).  

• To which, 0.5 mL of 10 mM sodium 
nitroprusside in phosphate buffered saline 
was added, then, 1 ml of various 
concentrations 1000, 500, 250, 125, 62.5, 
15.62, 1.95 of test compounds were 
mixed, and to this equal volume of freshly 
prepared Griess reagent was added, 
solution was then incubated at 25°C for 3 
hours. 

•  From above solution, 100 μl of the 
reaction mixture was transferred to a 
noncoated 96-well plate, and the 
absorbance was read at 546 nm using a 
microplate reader (EPOCH, Agilent 
BioTek, US). Ascorbic acid was used as 
standard control.  

• The percentage of nitrite radical 
scavenging activity of test compounds was 
calculated by  
Nitric oxide scavenging activity= 
Absorbance of control-Absorbance of 
test compounds× 100         
                                                                   
Absorbance of control 

3. RESULTS AND DISCUSSION 
3.1. Collections and Drying 
The specimens of Curcuma longa (rhizome) were 
successfully gathered from the Latur region of 
Maharashtra, India. Shade drying in controlled 
settings produced dried plant material with 
negligible browning and no evidence of microbial 
contamination. The desiccated plants were further 
pulverized into coarse powder, and finer particles 
were eliminated by sifting through a 120-mesh 
screen. The resultant powdered substance exhibited 
a consistent texture, making it appropriate for 
subsequent extraction and phytochemical 
investigations. 
3.2. Authentication 
The identities of the collected plants were verified 
by comparing their morphological characteristics. 
Authentication was confirmed by the Botanical 
Survey of India, Pune, Maharashtra state, India 
(BSI/WRC/Iden.Cer./2021). 
3.3. Standardization of plants materials 
3.3.1. Determination of foreign organic matter 
The examination of foreign organic matter 
indicated Curcuma longa rhizome exhibited a 
reduced contamination level of 0.1% w/w.  Plant 
materials comply with the acceptable purity 
standards, since the allowable limit for foreign 
organic materials does not exceed 2% w/w. 
3.3.2. Determination of moisture content 
The moisture content of the extracts was assessed, 
yielding findings within acceptable parameters. The 
loss on drying (LOD) analysis indicated that 
Curcuma longa (rhizome) commenced at 0.00% 
w/w, escalated to 0.20% at 1 hour, and attained 
0.22% at 2 hours, sustaining this concentration 
through 3 and 4 hours. The results demonstrate 
negligible and consistent moisture loss over time 
for extracts, affirming that all plant extracts remain 
below the permitted limits of detection. 
3.3.3. Determination of Ash value 
The ash content of the plant materials was analysed 
to determine their inorganic residue profiles. The 
Curcuma longa (Rhizome) exhibited a marginally 
elevated total ash level of 3.0% w/w, comprising 
acid-insoluble ash at 1.6% w/w and water-soluble 
ash at 0.2% w/w. The results reveal significant 
disparities in the inorganic makeup of the plant 
materials. 
3.3.4. Determination of Extractive values 
The extractive qualities of the plant materials were 
assessed to determine the solubility of their 
contents in various solvents. The Curcuma longa 
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(rhizome) exhibited marginally elevated values, 
with an ethanol-soluble extractive value of 12.5% 
w/w and a water-soluble extractive value of 8.1% 
w/w, signifying superior solubility of its 
components in both solvents. 
3.4. Extraction 
Extraction was conducted in several batches 
utilizing different solvents. The characteristics and 
yield percentages of each extract are summarized 
below: 
3.4.1. Yield of Various Extracts from rhizome 
powder (Curcuma longa)  
All solvent fractions of Curcuma longa yielded 
yellowish, semisolid extracts. Ethanol had the 
maximum extraction yield at 9.85%, followed by 
chloroform at 7.45%, ethyl acetate at 6.52%, 
petroleum ether at 6.22%, and the aqueous extract, 
which exhibited the lowest yield at 6.07%. 
3.5. Preliminary Phytochemical Screening 
The initial phytochemical study of the extracts 
revealed the existence of many bioactive 
compounds, such as triterpenoids, steroids, 
glycosides, saponins, alkaloids, flavonoids, tannins, 
proteins, free amino acids, carbohydrates, and 
vitamins. The data indicate that both plant extracts 
are abundant in various phytometabolites with 
potential pharmacological properties. 
3.5.1. Phytochemical test Curcuma longa Extract 
The initial phytochemical analysis of the Curcuma 
longa (rhizome) extract verified the existence of 
terpenoids, although flavonoids, alkaloids, steroids, 
and tannins were not detected. The affirmative 
terpenoid reaction indicates the existence of 
curcumin, a polyphenolic molecule generated from 
terpenoids that accounts for the primary 
pharmacological effects of the plant. The results 
suggest that the biological effects of the extract are 
mostly due to terpenoid components. 
Table 4: Phytochemical test of Curcuma longa 
Extract 

Sr. 

No. 
Phytochemical test 

Test 

Extracts 

 

1. Test for Flavonoids 

 H2SO4 Test - 

2. Test for Terpenoids 

 Choloroform test + 

3 Test for alkaloids 

 Dragondroff’s  reagent - 

4 Test for steroids 

 Salkowski test - 

5 Test for tannins 

 FeCl3 test - 

The phytochemical study of Curcuma longa 
identified the presence of flavonoids, terpenoids, 
alkaloids, steroids, and tannins. 
3.6. Thin layer chromatography of extract 
The thin layer chromatography of the plant extracts 
revealed well-defined and distinct spots 
corresponding to alkaloids, flavonoids, tannins, and 
steroids under optimum mobile phases. The 
measured Rf values and distinct colour reactions 
post-spraying validated the existence and varied 
distribution of these phytoconstituents across 
different solvent extracts. The disparity in Rf 
values among solvents indicates variations in 
polarity and chemical makeup of the extracts. The 
TLC results affirm the repeatability and reliability 
of phytochemical profiling of the extracts. 
Table 5: Thin Layer Chromatography of all 
extracts. 

S

r. 

n

o. 

Chem

ical 

consti

tuent 

Mobile 

Phase 

Visuali

zation 

Sprayin

g 

reagent 

Colo

r of 

spot 

Rf- 

value 

1. 
Alkal

oids 

Ethyl 

acetate: 

Formic 

acid: 

Toluene 

(40:10:5

0) 

 

10% 

H2SO4 

in 

ethanol 

Viole

t -

blue 

Petrole

um 

ether 

:0.71 

Ethano

l: 0.87 

Chloro

form : 

0.86 

2. 
Flavo

noid 

Ethyl 

acetate: 

Toluene

: 

Water: 

Glacial 

acetic 

acid 

(100:11:

26:11) 

Anisald

ehyde – 

Sulfuric 

acid. 

Yello

wish 

green 

Petrole

um 

ether: 

0.73 

Ethano

l: 0.81 

Chloro

form : 

0.89 

3. 
Tanni

n 

Water: 

acetic 

acid: 

ethyl 

5 % 

FeCl3 in 

0.1N 

HCl 

Black 
Ethano

l : 0.62 
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acetate: 

formic 

acid 

(26:11:1

00:11) 

4. 
Steroi

ds 

Methan

ol: 

Acetic 

acid: 

Ethyl 

acetate 

(20:10:7

0) 

 

Vanilli

n – 

Sulfuric 

acid. 

Pink 

Petrole

um 

ether: 

0.83 

Ethano

l: 0.75 

Chloro

form: 

0.46 

Ethyl 

acetate 

: 0.82 

Figure 1: TLC chromatography for Alkaloid, 
flavonoid, tannins and steroids 
3.7. Column Chromatography of Active Extract 
of both Plant Extract 
 Preliminary phytochemical tests conducted on the 
selected plant materials using ethanol and 
chloroform extracts have 
shown the presence of 
alkaloids, steroids, flavonoids, 
and terpenoids. The TLC of 
the extract also indicates the 
presence of several 
phytometabolites. The ethanol 
and chloroform extract 
demonstrates significant 
potential phytoconstituents. 
Isolation of phytocomponents 
from ethanol was necessary. 
3.8. Percent yield and 
Appearance of all fractions. 
The fractionation of plant 
extracts was carried out using 
different mobile phases. For 
Moringa extract, ethyl acetate 
and methanol in a 5:5 ratios 
were used, resulting in three fractions: MEF1 (0.78 
g, 2.9% w/w), MEF2 (0.69 g, 2.8% w/w), and 
MEF3 (0.72 g, 3.2% w/w). For Curcumin extract 
(95% powder), methanol was used as the mobile 
phase, yielding three fractions: CEF1 (0.94 g, 5.4% 
w/w), CEF2 (0.89 g, 4.2% w/w), and CEF3 (0.82 g, 
4.9% w/w). 
 A] Ethanol Extract Column Chromatography  
Table 6: Appearance and percent yield of all 
fractions. 

Plant 

Name 

Mobile 

phase 

Fraction 

Designatio

n 

Weigh

t of 

fractio

n 

(gm.) 

% 

Yiel

d 

w/w 

Curcum

a longa 

extract  

Methan

ol 

CEF1 0.94 5.4 

CEF2 0.89 4.2 

CEF3 0.82 4.9 

Figure 2: TLC chromatograph of Curcuma 
longa extract 
Rf values of plant extracts 
The Rf values curcuma longa extract are 0.22, 
0.32, and 0.43. The Thin Layer Chromatography 
(TLC) examination of diverse plant extracts was 
conducted at different detection wavelengths, 
demonstrating unique Rf values for each extract. 
Curcuma longa (CEF3), identified at 366 nm, 
exhibited 8 spots with Rf values of 0.07, 0.26, 0.32, 
0.43, 0.50, 0.62, 0.81, and 0.84. Each plant extract 
displayed distinct Rf patterns, underscoring the 
variability in their chemical contents. 
3.9. High Performance Thin Layer 
Chromatography (HPTLC) 
3.9.1 HPTLC fingerprints study  
The HPTLC fingerprint analysis at 366 nm 
exhibited clearly defined and consistent 

chromatographic patterns for 
both samples. Curcuma longa 
(CEF3) exhibited nine distinct 
bands with Rf values ranging 
from 0.07 to 0.84, indicating a 
chemically diverse profile 
aligned with curcuminoids and 
associated compounds. The 
unique HPTLC fingerprints 
validate the complexity, 
identity, and consistency of 
both extracts, affirming their 
appropriateness for quality 
control and additional 
pharmacological research. 
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Figure 3: [a] HPTLC chromatogram of MEF1 
extract measured at 366nm [b] HPTLC 
chromatogram of CEF3 extract measured at 
366nm 
3.10. Structural Elucidation of Compounds 
isolated by Column Chromatography 
Compou

nd-I 

CEF3 
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C 

 
 

D 

Figure:5 [a] UV graph of Compound – I [b] IR 
spectra of compound-I [c] Proton NMR spectrum 
of Compound –I [d] MASS spectrum of Compound 
– I 

The chromatographic behavior and the distinctive 
IR, 1H NMR, and mass spectroscopic 
characteristics of the isolated molecule exhibited 
significant concordance with the documented 
spectral data of curcumin in the literature. The 
identified functional groups, proton signals, and 
molecular ion peak corresponded with those of 
conventional curcumin. Consequently, the isolated 
chemical can be unequivocally identified as a 
Curcumin analogue 
3.10. In vitro antioxidant activity by DPPH and 
NO Method 
Table 7: Observation table for Ascorbic acid 
Sr. 
No 

Conc.(μg/ml) DPPH λmax Ascorbic 
acid 

1 5 0.5 514 69.50±0.00 
2 10 0.5 514 71.88±0.01 
3 15 0.5 514 75.83±0.01 

4 20 0.5 514 81.71±0.01 
5 25 0.5 514 86.64±0.01 

 
Table 08: In-vitro Antioxidant Study of ethanolic 
extracts of Curcuma longa by DPPH and NO 
Method: 
S
r. 
N
o 

Con
c. 
ug/
ml 

Abs.
at 
596 

Scavengi
ng 
activity 
(%) NO 

AAbs.
at 596 

Scavengi
ng 
activity 
(%) 
DPPH 

1 1.95 0.08
7 

10.31 0.091 1.086 

2 15.6
2 

0.08
3 

14.43 0.085 07.608 

3 62.5 0.07
6 

21.65 0.074 19.565 

4 125 0.07
2 

25.77 0.065 29.347 

5 250 0.05
6 

42.27 0.053 42.391 

6 500 0.05
1 

47.42 0.041 55.434 

7 100
0 

0.00
5 

48.45 0.018 80.366 

y = -0.01x + 0.411
R² = 0.9782

0
0.1
0.2
0.3
0.4

0 10 20 30Ab
so

rb
an

ce

Concentration (μg/ml)
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4. CONCLUSION  
This study effectively standardized and described 
extracts of Curcuma longa, validating their 
abundant phytochemical makeup, which includes 
flavonoids, tannins, phenolics, and terpenoids. TLC 
and HPTLC investigations exhibited the 
repeatability and diversity of phytoconstituents via 
unique Rf values and fingerprint patterns. Column 
chromatography facilitated the extraction of 
bioactive fractions, CEF3 from Curcuma longa, 
which were further structurally characterized using 
UV–Vis, FTIR, ^1H NMR, and mass spectrometry. 
Spectroscopic results, corroborated by literature, 
verified that these substances are counterparts of 
curcumin. The study offers an extensive 
phytochemical and spectral analysis of these plant 
extracts, establishing a solid foundation for their 
potential therapeutic use in controlling metabolic 
disorders and facilitating additional 
pharmacological and clinical research. The 
ethanolic extract of Curcuma longa rhizomes 
demonstrated significant in vitro antioxidant 
activity in DPPH and nitric oxide radical-
scavenging assays. These findings indicate its 
promising free-radical-scavenging potential and 
suggest that Curcuma longa may serve as a natural 
source of antioxidant compounds with potential 
relevance to the management of oxidative stress-
associated metabolic disorders. Further in vivo and 
clinical investigations are warranted to establish its 
therapeutic potential 
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