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Abstract

For centuries, plants have served as the primary foundation for medicinal discovery,
acting as a natural goldmine of bioactive ingredients that continue to fuel the
development of modern pharmaceutical products. These botanical sources provide
essential tools, molecules, and defenses that the human body requires to detect, manage,
and treat various illnesses. Senna auriculata is a prominent and well-loved medicinal
plant, widely recognized in traditional systems for its antidiabetic, hepatoprotective,
and antioxidant properties. This study specifically focused on the healing potential of
Senna auriculata leaves to evaluate their therapeutic value by comparing different
extraction methodol ogies.

During the experimental phase, leaf samples were collected , shade-dried, and finely
ground into a powder. To effectively isolate the plant's active constituents, a simple
aqueous extract was prepared alongside concentrated organic versions utilizing a
Soxhlet extractor. The phytochemical profile specifically focusing on phenols,
flavonoids, and tannins was quantified through color-based testing and analysis.

Phytochemical screening confirmed a high concentration of health-boosting
compounds, including alkaloids and saponins. Quantitative analysis revealed that the
aqueous extract contained significantly higher concentrations of phenols, flavonoids,
and tannins than its organic counterpart.The higher yield of bioactive compounds in
water-based extract supports its traditional use in herbal remedies and underscores its
value for future pharmacological development.

INTRODUCTION
1.1 DIABETES
1.1.1 DEFINITION

Diabetesmellitusisachronic diseasethat wewill haveto livewith over theyears. It occurs

whenthe amount of sugar in thebody isexcessively increased. Thisisbecausethebody doesnot
produceinsulinor isunableto utilizetheavailableinsulin. The pancreasproducesinsulinthat aids
thebody in utilizing sugar asasourceof energy andin utilizing fatsand proteins.
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Inthe absenceof insulin, when thebody failsto utilizeit or whenit isinadequately utilized,
theleve of sugar intheblood increasesto excessivelevels- acondition known ashyperglycemia
whichisacharacteristic symptom of diabetesmelitus. Unlessdiabetesiswel | managed, it might
cause such severecomplicationsas heart disease, nerve damage, kidney diseaseand eyeproblems
whichmay leedtoimpaired vision.

Diabetesmd litusisacritica conditionth requires proper management. With proper trestment
and HIf care, thedevel opment of these complications can bed owed or even prevented in digbetes
patients. Thisiswhy it isso significant that people with diabetes should pay much attention to
their state and adhereto their treatment!”

1.1.2 TYPES OF DIABETES
a) Typeldiabetes
b) Type2 diabetes
c) Gestationd diabetes
d) Maturity onset diabetesof theyoung (MODY)
€) Neonatd diabetes
f) Wolfram Syndrome
g LatentAutoimmunediabetesinAdults(LADA)
h) Type 3cdiabetes
i) Steroid-induced diabetes
j) Cysticfibrosisdiabetes!d

1.1.2.(a) Type 1 diabetes: Type 1 diabetes: The immune system has gone rogue and
attacked and killed the pancrestic 2-cellswhich produceinsulin and disrupted the entire hormone
system. It appears morefrequently in children and adol escentsthan in adultstherefore, upon
which you must ensureyou are not confusing it with type 2 diabeteswhichisthetype of type 2
that presentsitsdf inlater adulthood. When you or another person with type 1 missesinsulin, the
level of blood glucose may skyrocket like askyrocket, and you may find yourself in diabetic
ketoacidosis- very seriousand lifethreatening. Inaddition to the pumping of insulin, thetreatment
of type 1 diabetesinvolvesfrequent check-insof blood sugar, education, preparation of meals
knowing about what to eat, and maintenance of ahedthy lifestyleto ensurethat you stick toiit..

1.1.2.(b) Type 2 diabetes. Type 2 diabetes: Type 2 diabetes, the most widespread type of
diabetes, ariseswhen blood sugar |evel sriseexcess vely becausethe body either doesnot produce
enough insulinor cannot useit properly. Normally, insulin alows glucose- the body's primary
energy sourcefrom food-to enter cellsfor energy, but intype 2 diabetes, glucose accumul atesin
the blood rather than being absorbed by the cells.
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1.1.2.(c) Gestational diabetes. Gestational diabetes develops when the body cannot
produce the additional insulin required during pregnancy. Pregnancy causeshormona changes
and physical adjustments, such asweight gain, which canlead to reduced effectivenessof insulin,
known asinsulinres stance. Whiled| pregnant women experience somedegreeof insulinresstance
inthelater stagesof pregnancy, most women can produce enoughinsulinto compensate. However,
women who cannot meet thisincreased insulin demand may devel op gestational diabetes.®

1.1.2.(d) Maturity-Onset Diabetesof theYoung (MODY): Maturity-Onset Diabetes
of theYoung isagenetic, early-appearing form of diabetesthat isfrequently misidentified;
consequently, genetic testing isnecessary to inform treatment strategies and assess potential
risks.®

1.1.2.(e) Neonatal Diabetes: Permanent Neonatal Diabetes Mellitusisan uncommon
form of diabetesoccurringin early infancy dueto alack of insulin, with management dictated by
the specific genetic etiology.”

1.1.2.(f) Wolfram Syndrome: Wolfram syndromeisan uncommon hereditary condition
characterized by early-onset diabetes, sensory impairment, and aprogressive deterioration of
theneurological system, resultingin apoor prognosis.®

1.1.2.(g) Latent AutoimmuneDiabetesin Adults(L ADA): Latent Autoimmune Diabetes
inAdultsisadowly progressing autoimmuneform of diabetesthat progressively diminishesbeta-
cdl function; althoughit might initially be managed with oral medications, it generdly requires
insulintherapy and is often mistaken for type 2 diabetes®

1.1.2.(h) Type 3c Diabetes: Type 3c diabetes stems from injury to the pancress, is
frequently misidentified, andinvolvesanincreased danger of complications.*%

1.1.2.(i) Seroid-I nduced Diabetes: Glucocorticoid-induced diabetesmanifestswhen the
administration of steroidsincreasesglucoselevels, particularly inindividua swith apreexisting
predisposition for type 2 diabetes.*Y

1.1.2.(j) Cystic Fibrosis-Related Diabetes (CFRD): Cystic fibrosis-rel ated diabetes
originatesfrom pancreatic injury that resultsininsulin complications, increasesin prevalenceas
patients age, andimpacts as many asfifty percent of adultsdiagnosed with cytic fibrosis*?

1.1.3 SYMPTOMS

Diabetes symptomsvary with respect tothelevel of sugar in blood. Others may not have
any symptomsat al, particularly those prediabetic, gestationd, or type2. Intypel, but, symptoms
tend to appear rapidly and tend to be more apparent.

Type 1 and type 2 diabetes have some of thefollowing common signs:
*  Experiencing greater thirst than usud.
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*  Increased frequency of urination.
*  Weght reductionwithout exercise

*  Appearanceof ketonesintheurine(thisisformed asaresult of burning muscleand fat due
tothelack of insulin).

*  Fedingtired and wesk.

e Irritationor mood swings.

*  Blurredvison.

*  Sow-hedlingsores.

*  Acquiring numerousinfections, such asskin, gum, and vagina

Type 1 diabetesmay manifest a any age, athough itiscommon in children and adol escents.
Type2ismoreprevaent and typically manifestsitself after 40, but childrenwithtype2 arealso
increasing.l¥

1.1.4 DIAGNOSIS

Diabetesisaoneof theactua problemsthat we should take care of. When you are congtantly
visiting the bathroom, are persistently thirsty, arelosing weight, your eyesight isfuzzy, you are
constantly tired, or your infections just are not healed, you need to be tested immediately.
According to American DiabetesAssociation, type 2 should be checked every three years after
45 yearsof ageand all overweight peopl e, thoseintending to have children, and those at risk
should haveit checked onceinthreeyears- preferably onceinayear incaseof highrisk. TheUS
Preventive Services Task Force and theAmerican Association of Clinical Endocrinologistsecho
thecalls for everyoneat risk to monitor their glucoselevel . Diabetesisnot ajoke, and we have
toded withit.'

1.1.5 TREATMENT

Whenwearetalking about type 2 diabetes, the trestment usua ly startswith some changes
inour lifestyle. We need to change our diet and exerciseregularly to loseweight. Many people
can control their blood sugar with some pills. They can do thisfor several years.. Sometimes,
they need to takeinsulin. In some cases, people need to take insulin from the beginning.

On the other hand, people with type 1 diabetes need to take insulin from the start. To
control blood sugar, we a so need to pay attention to what we eat how much we eat. Take our
medi cations as prescribed. If weedt at the sametime every day and follow ameal plan, wecan
reducetherisk of having low blood sugar.

Someindividualswith type 2 diabetesa so havelevelsof bad cholesterol, and weneed to
treat thistoo. We should check our blood sugar at home al the time because this helps us
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manage our treatment. We want our blood sugar to be between 90 and 120 beforewe eat and,
between 120 and 180 after we eat.*®
1.1.6 DIABETES COMPLICATIONS AND RISKS

Theimpact of diabetes on the body devel ops gradually and may go unnoticed for along
period. Persistently high blood sugar levelscan eventually harm various organs, leading to what
areknown asdiabetes-related complications.

If you have been diagnosed with prediabetes, adopting healthy lifestyle changes can
sgnificantly lower your risk of devel opingthese hedlthissues.

» Heart and blood vessel damage

* Nervedamage

» Kidney damage

» Eyedamage

» oot damage

» Skinand mouth conditions

» QOsteoporosis

» Alzhemer'sdiseaseand dementid?®

1.2 MEDICINAL PLANTS IN INDIA
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1.2.1 DEFINITION AND CONCEPT

Welearn about medicinal plants, herbal medicine, and how they prevent or cure health
conditions. According tothe WHO, herba medicinesrefer to products produced in plants, and
they areused either d oneinacombination. Over 70 percent of the populationin Indiadepends
on these medicines. When | and other researchers study these plants, we usualy use a
pharmacologica approach to determinetheir effectivenessin medicine. Indiahastraditional
systems, suchasAY USH, that involve herbd therapies. Neverthd ess, fakeproductsand possible
sideeffectsare problemsthat must be closaly monitored. To make herba medicinesviableand
offer them asdternativesto modern medi cine, there should be strong scientific evidence behind
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them, however insomecases, itisdifficult toengageindlinical trids. Scientistsaredtill testingthe
safety and effectivenessof medicina plants. Theroleof plantsin medicineisacontinuing research
topic and even herbal plantsused asadrug source are under investigation.[”

1.2.2 HISTORICAL BACKGROUND IN INDIA

Indiahasalong history of using plantsfor medicinal purpose. Thereare hundredsor even
thousands of plantsusedin Indiafor purposes. These arefound in systems such asAyurvedaand
other forms of medi cine such as Siddha, Unani, Homeopathy and Sowa-Rigpa. Thefact that
many plantsare used in these systems shows how important they areto hedthcare, in Indial*®

1.2.3 BIODIVERSITY OF MEDICINAL PLANTS IN INDIA

Indiahas many medicina plants. Indiahas morethan 7,000 medicina plants. Researchers
have used many such plants. They arevital to hea thcareand incomes of people. InIndian herb
tradeisalso based on medicinal plants. Indians consume ahigh number of these herbsand the
exportation to other nationsisalsovery rapid.l¥

1.2.4 IMPORTANCE AND USES

Medicind plantsin Indiaplay animportant rolein health. Theway their livelihoodsvaries
according totheir skillsand resources. They areapart of traditional healing systems, such as
Ayurveda, Siddha, Unani, and Homeopathy. Medicinal plants play animportant rolein areas
where accessto modern medicineislimited. Medicina plantsin Indiaserve purposes beyond
traditional healing. They ared so used to make medicines, specia foodsthat benefit people, and
modern medicines becausethey have special powersthat can help people. In India, medicina
plants such asturmeric, ashwagandha, and neem have been used to prevent and treat various
diseases. Many productsmadefrom medicind plantsin Indiaare sold to other countries, providing
support to peoplelivinginrura and triba areasof India. Indiaiscombining traditiona knowledge
with current scientific findingsto useitsmany different typesof plantstoimprovehedth, strengthen
the economy, and manage resourcesin an earth-friendly way. Medicind plantsin Indiahold great
importance.l*?

1.3 SENNA AURICULATA
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1.3.1 INTRODUCTION

Cassiaof Tanner, Cassiaauriculatavar. auriculata, or Sennaauriculatavar. auriculata, is
nativeto Indiaand Sri Lanka. It isatraditional Indian medicine (Siddhaand Ayurveda) that has
been used sinceancient times. The plant allegedly actsagainst fungi and bacteria, preventsthe
growth of microbes, preventsobesity, fightsthe cancer, manages diabetes, and fightsinflammation.
Inthepast people utilized it for skin, digestive, eyeinfection, urinary tract and liver problems.

In my research lecture, we were taught that scientists haveisolated several compounds
fromplants, including:

» Flavonoids
* Saponins
» Alkdoids

These chemicasprovidethe plant with high antioxidant and heding qualities, whichiswhy
thecassiaof Tanner isapplicablein modern and traditional medica situations.

Finally, thevalueof cassia(Cassiaauriculataand Sennaauricul ata) asava uableherbisdue
to itsbenefits, and that isone of thereasonswhy it isstill researched today.[23120

1.3.2 TAXONOMY AND NOMENCLATURE

Genus Senna
Root Root
Phylum Tracheophyta
Kingdom Plantae
Order Fabales
Class Equi setopsida C. Agardh (24
Species Sennaauricul ata (L.)Roxb.
Family Fabaceae
About SennaauriculataPlant:

* Leaves Theseleaveshavepairs, usudly 8to 12 pairs. Each pair hasagland that standsup
straight. Theleavesare shaped likean oval or abit likeaheart with abase. They havea
point at thetip. Theleafy partsat thebase of theleaf called stipulesarebig and shaped like
aheart. They bend backwards.

»  Sgnificance:

104 ISBN: 978-93-47140-76-1



Integrative Biotechnology for Global Impact (IBGI-2026)

*  Peopleusethe seedsof Sennaauriculatato help with eye problems.
»  Thebark of theplant isvery good, for making leather becauseit hastanning properties??

1.3.5 DISTRIBUTION

Theseplantsarenativeto India, Madives, Myanmar, Sri Lankaand, they wereintroduced
into countrieslike DR Congo, Ghana, Jawa, Nigeria, Pakistan, SierralL eone, Sudan-South
Sudan, Tanzania, West Hima aya!?

1.3.6 PHYTOLOGICAL COMPOUNDS

| have been exploring the studies on Senna auriculata |leaf extracts, which have been
tested on animalsand have been proven to reduce blood sugar levels. In the case of the water-
based extract, they applied it to ratswhose hyperglycemiawas caused by Streptozotocin. 400
mg/kg dose of the extract reduced blood sugar in diabetic ratsby 13.9% inthree weeks. The
same 400 mg/kg dosein fact reduced blood sugar by 17.4 percent in three weeks.

They d so tested the ethanol -based extract on ratswith dloxan-induced high glucoselevels.
o Two weeks of 150 mg/kg dose reduced glucoselevels. Thiswas similar to the antidiabetic
medication Glibenclamide.

Some of thebioactive compoundsfoundintheleavesthat have demonstrated the potential
to reduce diabetes are n-hexadecanoi c acid, emodin, and squaene. To conclude, Sennaauriculata
leaf extractsare multicomponent to enhanceblood sugar control with obviousantidiabetic activity
and decreasing the glucoselevelsin trial .24 251261

1.3.7 TRADITIONAL AND ETHNOMEDICINAL USES

Sennaauriculataisaplant that peoplehave used for atime. It wasfirst written about inthe
century inabook called KaiyadevaNighantu. Peopl e thought Sennaauriculatawas good, for
diabetes and other health problems. Different parts of the Sennaauriculataplant are used for
things. Theleavesare used to help with pain and swelling. Theflowersare used to help with
infectionsand diabetes. Therootsare used to hel p with breathing and stomach problems. The
seeds are used to help with diabetes and to clean out the body. The bark and fruit areused to
hel p with toothaches, worms and other health problems 241271

2. MATERIALS AND METHODS

SOXHLET EXTRACTION

Sample preparation for soxhlet extraction the powder of the plant was put in athimbleand
was-placed in the soxhlet extractor which isconnected to the condenser and around bottom
flask filled with methanol . M ethanol was vaporized to itsboiling point until vaporsare produced,
condensed and s phoned onthe plant materia. The processes continuefor 2-4 hours. Theextract
was obtained, filtered and concentrated.
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AQUEOUS SAMPLE PREPARATION

20 g of plant powder istaken in 200 ml of hot distilled water and the heat isallowed to
absorb for 30 minutes. The solid residuewas separated by filtration after extraction period to
remove any solidsif therewere any to get clear filtrate which wasthen transferred to sterile
container for further andysis.

PHYTOCHEMICAL ANALYSIS
The phytochemical anaysi swas performed as mentioned by J. B. Harborne

ESTIMATION OF PHENOLS

Standard solution serid dilutions (0.2-3.2mL, equivalent to 20-320 ug) and two unknown
extract volumes (0.5 and 1mL) were prepared and diluted to 3.5 mL using distilled water. 1.3
mL of Na,CO, sol utionwas added foll owed by 20 minutesincubation for col our formation after
addition of 0.2mL of Folin-Ciocalteu reagent and 5 minutes of incubation. Theabsorbancewas
measured at 760 nm, and the phenolic content of the unknown sampleswas calculated usinga
standard curve of concentration and absorbance.

ESTIMATION OF FLAVANOIDS

To figure out how much flavonoids arein something we made solutionswith 0.5t0 2.5
millilitersof liquid whichislike 50 to 250 micrograms. We al so took some sampl e extracts,
whichwere0.5and 1.0 millilitersand made sure they all added up to 2.5 millilitersby adding
somedistilled water. Thenwe added abit of sodium nitrateabout 0.2 millilitersand waited for 5
minutes. After that weput in somea uminum chloride, 0.3 millilitersand waited another 5 minutes.
To makethe color changeto pink we added 0.5 millilitersof aliquid called NaOH. Thenwe
measured how much light was absorbed at 510 nanometers and used that to cal culate how much
flavonoidswerein the sampleswedid not know about using agraph that showshow much stuff
isin something based on how muchlight it absorbs.

ESTIMATION OF TANNINS BY MODIFIED PRUSSIAN BLUE METHOD

To estimate how much tanninsarein something we made standard solutionswith 0.1t0 0.5
millilitersof liquid whichislike 10 to 50 micrograms. Wea so took some sampleextract, which
was 0.1 millilitersand made sureit added up to 7 milliliters by adding somedistilled water. Then
weadded someliquids, potassium ferricyanide and ferric chloride to makethe color changeand
measured how much light was absorbed at 700 nanometers. We used agraph that shows how
much stuff isin something based on how much light it absorbsto cal culate how much tannins
were, inthe samplewedid not know about whichisthe tannin concentrations of the unknown
sample.
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3. RESULTS
3.1 SOXHLET EXTRACTION

The solvent (methanol) hasrepeatedly washed plant sample & accumulated. The extracted
substanceswhich are-sol uble compoundslike dkaoids, phenols, flavonoids, etc

3.2 AQUEOUS SAMPLE EXTRACTION

We obtained the aqueous sampl e of the plant product that we are going to use for the

further analysisof our plant sample.

3.3 PHYTOCHEMICAL ANALYSIS

SNO TEST ORGANIC [AQUEOUS
SAMPLE SAMPLE
1 Mayer’s test + +
2 Hager’s test + +
3 Dragendroff’s test - -
4 | Alkaline reagent test - -
5 Lead acetate test (for flavonoids) - -
6 FeCl 5 test (for flavonoids) + +
7 Froth tes + + ++
8 Foam test + + ++
9 | FeClstest (for tannins) + +
10 | FeCls test (for phenolic compounds) + +
11 | Lead acetatetest (for phenolic - -
compounds)
12 | Benedict’s test - -
13 | Fehling’s test - -
14 | Biuret tes - -
15 | Ninhydrin test - -
16 | Millon’s test - -
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3.4 ESTIMATION OF PHENOLS

conc abs
20 0.12
40 0.25 ESTIMATION OF PHENOLS
60 038 25
BO 0.51
100 '.:ul g 1 ® P
120 0.76 i -
140 089 : A
160 02 .t
180 15 i
200 125 o
40 154 »
167 o
& 18
00 193
3 206
organic sample 151954 1
299.646 196
aqueous samplte 207 338 136
259 646 17

The cdibration curveof phenol waslinear and the concentration of samplesranged from
phenols 151.95 to 259.65 ug/mL. The agueous extract (233.492) wasricher in phenolicsthan
theorganic extract (225.8).

3.5 ESTIMATION OF FLAVANOIDS

Concentr Absorban
ation  ce (415

(ug/mt)  nm) ESTIMATION OF FLAVONOID
50 0145
100 0.27 2 :
150  0.395 o o -
200 0.52 . P
250  0.645 e —
300 0.77 Z 05 e
350  0.895 % og > e
400 1.02 2 ¥
450 1.145 - -
organic sample 392 1
392 1
aqueous sample 392 1
392 1

The standard curvewaslinear and thetwo extracts showed?an amount of flavonoids of
concentration 392 ug/ml.
3.6 ESTIMATION OF TANNINS

Thecalibration curveislinear, the sample'stannin content was found to bearound 123.15
pg/ml inboth extracts.
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Concentr
Absorban

e ESTIMATION OF TANNINS BY PRUSSIAN BLUE

ation
(ng/mL)
25 0.182
50 0.365
75 0.548
100 0.731
125 0.914
150 1.097
organic sample 123.1507 0.9
123.1507 0.9
agueous sample 123.1507 0.9
123.1507 0.9

4. DISCUSSION

Thisstudy providesacompl ete assessment of the extraction yield and chemical profile of
Sennaauriculataleaf extracts, comparing the performance of organic and agueous extraction
methods. Thisstudy showed that total yield of theextract anditsbioefficacy of themedicind 2plant
wereinfluenced by the extraction method and the solvent pol arity.

PHYTOCHEMICAL ANALYSIS

The secondary metaboliteslikeakal oids, tannins, flavonoids, saponinsand phenolicswere
identified in both the extracts. Ininitial investigations polarity of bioactive compoundswere
identified.

QUANTITATIVE ANALYSIS

PHENOL S: The agueous extract showed ahigher concentration, confirming that polar
solventsaremore suitablefor phenolic recovery.

FL AVONOIDS: Thehighflavonoid content in both the extracts suggeststhe sampleisrich
inflavonoidsand both methodsworked effectively in recovering them.

TANNINS: Theidentica tannin vauesin both the extracts suggest tanninsare solublein
both the solventsequally and both the extractionswere efficient.

Essentialy therefore the temperature and the kind of solvent that you useiscrucial in
determining the quality of yield that you get in your extractions, basically it determines how
soluble, diffusive, and sol vent ready your phytochemicasarewith respect tothe plant materia [#
It has occurred to methat methanol tendsto be moreeffective than water in extracting awider
variety of compoundssinceitismorepolar and organic, thus capabl e of extracting both polar
and dightly nonpolar molecules.? Extraction of water can alsoimprovewith heating, such as
pressurized hot water extraction; increased temperatureonly reducestheviscosity, increasesthe
rate of masstransfer, and solubilizesthe heat-stable material, whichisall yielding better overdl
efficiency.* Wegot the phenolscontent higher inwater asit'sabsorption capacity was maximum

ISBN: 978-93-47140-76-1 109



Integrative Biotechnology for Global Impact (IBGI-2026)

when heated compared to that of methanol. Whereastheflavonoidsand tanninsareequa in both
the extracts.

5. CONCLUSION

Thisstudy looked at Sennaauricul ataleaf extracts. It compared the extracts made with
water and those made with methanol. The study found that the extracts made with water had
greater contents of secondary metabolitesin them. These metabolitesareimportant for our hedlth.
Thestudy showed that thetype of solvent usedisvery important. It affectshow good compounds
wecan get fromtheleaves.

The study al so checked what was present in theleaf extracts of Senna auriculata. It used
water and methanol to makethe extracts. The study found that both extractshad compounds in
them. From this study we understood that methanol isabetter solvent for extraction than water
however when water is heated it has maximum absorption activity than methanol. The extract
made with water had more of these compounds.

Overal thestudy found that Sennaauriculataleaves havealot of secondary metabolitesin
them. Thisiswhy people have been using them for atime. The study al so showed that we need
to choosethe sol vent to get the most compoundsfrom theleaves. Sennaauriculatais an useful
plant and we can get more, fromit if we usetheright methods.
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