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Background:  The standardization of herbal medicines is an essential step in evaluating the
quality of medicines based on drug concentration, physical and chemical standards. Due to the
fact that the plant of Senna auriculata L. has a great medicinal potential with information about
the compounds present in the various parts of the plant, it was considered important to study
the preliminary physicochemical properties.  

Results:  Samples  A  &  B  were  collected  from natural  habitats  and  Samples  C  &  D  were
collected from polluted areas.  Physicochemical  properties of  powdered plant  material  of  S.
auriculata include extractive value, ash value, loss on drying, and fluorescence behaviour were
determined as per standard methods.  The water-soluble extractive value in  the leaves and
flowers of samples A and B was greater than samples C and D. In terms of alcohol soluble
extractive value, both samples A and B had a high percentage yield in their leaves and flowers,
whereas samples C and D had a somewhat lower percentage yield. The leaves and flowers of
samples A and B had lower moisture content  percentages,  whereas samples C and D had
somewhat higher moisture content percentages. 

Conclusions: The results of the physicochemical analysis suggest that samples A and B were
far preferable to samples C and D in terms of quality. According to the findings of this study,
collecting  medicinal  plants  from  their  natural  habitat  is  preferred  since  contaminated
environments might impact the physicochemical properties of the plant material.

Key words:  Senna auriculata, Physicochemical properties, Fluorescence behaviour, Natural
sources,  Polluted sources
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Traditional medicine has been used for thousands of

years with great contribution to human health by those

skilled in  the art,  mainly  as  primary health  care for  a

group of people and it  has also retained its worldwide

recognition  (WHO,  2002).  The  traditional  medical

systems in India consist mainly of Ayurveda, Sidda and

Unani. The systems are heavily dependent on medicinal

plants.  Due  to  its  many  biomedical  uses,  such  as

antibacterial,  antifungal,  cardioprotective,

hepatoprotective,  antidiabetic  (Sujatha  et  al.,  2018;

Nagalingam  et  al.,  2019;  Pavunraj  et  al.,  2019).  The

beneficial effects of medicinal plants and their maximum

use can be achieved by other aspects, such as botany,

ethnobotany,  pharmacognosy,  pharmacology,

phytochemistry,  biochemistry,  biodiversity  etc.  Herbal

drugs have been used around the world since the dawn

of  mankind  and  are  of  tremendous  importance  in

international  trade.  The  clinical,  pharmaceutical  and

economic value of herbal medicines continues to grow,

although it varies widely from country to country. From

the traditional scientific study of remedies, many natural

products  have  reached  us  and  most  of  them  are

obtained  from  plants. Even  if  some  of  these  crude

pharmaceuticals have been gathered in less quantities

for local use by local people and healers, several other

raw  medicines  are  harvested  in  larger  numbers  and

marketed as raw materials for several herbal industries

(Uniyal et al., 2006). 

     The basis of herbal products, which may contain

powdered plant substances or extracts, remedies,  and

plant  fatty  oils.  Extraction,  fractionation,  purification,

concentration,  and  other  physical  or  biological

processes  produce  them.  These  are  prepared  by

physical  or  biological  processes.  Standardization  of

herbal  medicines is an important stage in determining

the quality of  medicines based on drug concentration,

physical and chemical specifications. Each drug has its

unique  physicochemical  characteristics  that,  like

fingerprints,  assist  in  understanding  the  drug  and

recognizing it  from other  drugs in the same category.

With the commercialization of herbal medicine, it is vital

to  ensure  the  safety,  uniqueness,  and  efficacy  of

medicinal plants and herbal products. S. auriculata bark,

flowers, leaves, roots, and unripe fruit combinations are

used to make "Avarai  Panchaga Choornam," which is

used  to  treat  blood  glucose  levels,  urinary  infections,

conjunctivitis, and ophthalmia  (Deshpande  et al., 2013;

Khader  et  al.,  2017).   Another  beverage  preparation

known  as  "kalpa  herbal  tea"  has  S.  auriculata (dried

flowers)  as  its  main component  and is  often  used by

those suffering from diabetes, urinary tract illnesses, and

constipation  (Thabrew  et  al.,  2004). Many  herbal

products  are  made  from  leaves  and  flowers of S.

auriculata, such  as  senna  tablets,  pickle,  tea,  idly

powder,  tonic,  avaram  poo  sooranam,  soup  powder,

diabetic food supplement. Due to the fact that the plant

of  Senna  auriculata (L.)  Roxb.  has  a  great  medicinal

potential with information about the compounds present

in  the  various  parts  of  the  plant,  it  was  considered

important to study the physicochemical properties of the

plant. 

MATERIAL AND METHODS 

Plant material 

In the present investigation we have selected one of

the  important  medicinal  plants,  Senna  auriculata  (L.)

Roxb. Tanner's cassia is a common name for such an

evergreen plant. In the Ayurvedic and Siddha systems of

medicine,  the  flower,  buds,  leaves,  stem,  root,  and

unripe  fruit  are  recommended  for  treatment.  It  is

commonly  used  to  treat  rheumatoid  arthritis,

conjunctivitis, and diabetes. The taxonomic classification

is given in Table 1.

Collection and identification 

S.  auriculata leaves  and  flowers  were  taken  from

natural  and  contaminated  sources  in  June  2021.  For

natural sources, two samples (A and B) were collected

from unpolluted regions of site 1 (Pachaimalai hills) and

site 2 (Kolli hills). Two samples (Samples C and D) were

collected from the roadside in industrial regions. Site 3 is

located on the Avur road, while Site 4 is located on the

Samayapuram  kariyamanickam  road.  The  Botanical

Survey  of  India  (BSI),  Southern  Regional  Centre,

Coimbatore,  validated  the  authenticity  of  the  plant

specimen (BSI/SRC/5/23/2021/Tech-166). 

Physicochemical analysis

Physicochemical  evaluation will  help  assess  the
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quality of the plant powder.  Physicochemical properties

of powdered  plant  material  of  S.  auriculata include

extractive value, (alcohol soluble extractive value, water-

soluble  extractive  value),  ash  value  (total  ash  value,

water- soluble ash, acid insoluble ash), loss of drying,

Fluorescence behavior were determined as per standard

methods  (WHO,  2000;  Kokate  et  al.,  2002;  Indian

Pharmacopoeia, 2010).   

Determination extractive value 

The  extractive  value  is  the  number  of  active

elements extracted from plant material using solvents. It

is  generally calculated as the alcohol-soluble extractive

value and the water-soluble extractive value. 

Alcohol soluble extract value

Five grams of plant powder was macerated with 100

mL of alcohol in a conical flask. The flask was shaken

repeatedly for the first 6 hours before being left to stand

for 18 hours.  The contents were quickly filtered through

a dry filter paper. A 25ml filtrate sample was transferred

to a tarred flat-bottomed dish and dried in 1050 C water

bath  for  6  hours.  The  dried  extract  was  cooled  in

desiccators  for  30  minutes,  weighed  immediately  and

the value was used to calculate the extractive value and

expressed in percentage. 

Water-soluble extract value

Five grams of air-dried material were macerated in

100 ml of water for 24 hours in a reflux conical flask,

shaken repeatedly for 6 hours, and allowed to stand for

18 hours. After rapidly filtering the solution, 25 ml of the

filtrate was transferred to a tarred flat bottom dish and

dried over a water bath. The extracts were subsequently

dried in a hot air oven at 105 °C, and the residue was

quantified.  The  percentage  of  extractive  values  for

different solvents was calculated using the formula given

below:

 Extractive value (% w/w) = [(weight of residue

×100) / (25×weight of sample)] × 100 

Determination ash value

Incineration  of  crude  drugs  results  in  the  loss  of

organic material in the form of carbon dioxide and the

formation of ash containing inorganic material such as

carbonates,  phosphates,  sodium,  potassium,  calcium,

and magnesium silicates. The ash value is a significant

criterion  for  determining  inorganic  components  and

assessing  the  quality  and  purity  of  the  crude drug  in

powdered form. 

Total ash

The  total  ash  is  the  total  amount  of  material  that

remains after burning. This includes both physiological

ash  (obtained  from  the  plant  tissues)  and  non-

physiological  ash  (ashes  are  the  remains  of  foreign

objects attached to the surface of plants). Four grams of

air-dried  powdered  plant  material  were  precisely

weighed  and  placed  in  a  silicon  crucible  that  had

previously  been burned and  tarred. The material  was

spread  equally  and  burnt,  gradually  increasing  the

temperature (>450 C) until it became white, confirming

the lack of  carbon.  The substance was then weighed

after cooling in a desiccator. The percentage of total ash

concerning the air-dried powdered drugs was calculated

using the expression given below: 

Total  ash  (%  w/w)  =  (weight  of  ash/weight  of

sample) × 100

Acid-insoluble ash

The  acid-insoluble  ash  measures  the  amount  of

silica, especially sand and siliceous earth. In a crucible

containing the total  ash obtained by the above method,

25ml of 2N dilute HCl was added, then was covered with

a watch-glass and boiled gently for 5 minutes. Rinse the

watch glass with 5 ml of hot water and then pour this

liquid into the crucible. The residue was collected on an

ash-less  filter  paper,  washed  with  hot  water until  the

filtrate was neutral. Dry on a hot plate and burn under

constant weight. Allow the residue to cool in a suitable

desiccator  for  30  minutes  and  then  weigh.  The

percentage of  acid-insoluble  ash obtained in  this  way

was calculated as follows:

 Acid insoluble ash (% w/w) = (Weight of acid-

insoluble ash/ Weight of sample) × 100

Water-soluble ash 

Water-soluble ash is the difference between total ash

and  residue  after  treatment  with  water. The  water-

soluble ash is used to estimate the number of inorganic

elements. The total ash (the ash obtained by the above

method) was boiled  with 25ml of water for 5 minutes.

The insoluble matter was collected in a Gooch crucible
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and  washed  with  hot  water  and  heated  at  a  low

temperature not exceeding 450 ˚C for 15 min.  Let the

residue cool in a suitable desiccator for 30 minutes and

then weigh.The weight of insoluble matter is subtracted

from  the  weight  of  the  ash  taken  for  analysis.  The

difference in weight is the weight of  the water-soluble

matter  in  the  ash.  Use  the  following  expression  to

calculate the percentage of water-soluble ash: 

Water-soluble  ash (% w/w)  =  (Weight  of  water-

soluble ash/ Weight of sample) × 100

Determination loss on drying                    

For the determination of loss on drying, one gram of

dried powdered leaf was accurately weighed in a tarred

Petri  dish.  The  powder  was  distributed  as  evenly  as

practicable,  by gentle sidewise shaking. The dish was

dried  in  an oven at  100  –  105 °C for  1  hour.  It  was

cooled by desiccators and again weighed. The loss on

drying was calculated regarding the amount of the dried

powder taken.

Loss on drying (%w/w) = 

Difference between weight before and after drying    × 100

Weight of the sample before drying   

Fluorescence analysis 

The  fluorescence  analysis  of  plant  powder  may

serve  to  evaluate  the  purity  when  the  plant  powders

were  treated  with  various  acids  and  alkalis  like  HCl,

H2SO4, HNO3, HCl in methanol, and NaOH. The mixture

was mixed well, allowed to stand for a few minutes, and

filtered. The filtrate was observed under daylight as well

as  in  UV  light  radiation  at  365  nm  and  the  colour

exhibited was noted. 

RESULTS AND DISCUSSION

The  therapeutic  efficacy  of  a  medicinal  plant  is

directly  related  to  its  quality.  Adulterants  in  raw plant

drugs and powdered drugs must be recognised as well.

For this reason, several physiochemical properties can

be  used  to  standardise  and  maintain  the  'quality

assurance'  of  plant  drugs.  The  following

physicochemical  evaluations  were  carried  out

quantitatively  according  to  the  procedures  given  in

materials and methods: extractive value, ash value, loss

on drying, and fluorescence behaviour.

The extractive values are useful  for  estimating the

chemical ingredients present in a crude drug and also

for  determining  which  constituents  are  soluble  in  a

specific solvent. Extraction of any crude with a specific

solvent  yields  a  solution  containing  various

phytoconstituents. The presence or absence of a certain

component has a significant impact on the therapeutic

value  of  the  plant  extract.  The  composition  of  these

phytoconstituents  in  the  specific  solvent  can  provide

preliminary  information  on  the  quality  of  a  certain

medicine sample (Tatiya et al., 2012). The water soluble

extract  values  are  critical  in  the  evaluation  of  crude

drugs. It can be used to denote poor quality, adulteration

with any undesired material, or improper processing of

the crude drug during the drying, storage etc.  Table 2

reveals  that  the  water  soluble  extractive  value  in  the

leaves and flowers of samples A and B was greater in

percentage yield,  but  samples C and D had a slightly

lower  percentage  yield.  In  terms  of  alcohol  soluble

extractive  value,  both  samples  A  and  B  had  a  high

percentage yield  in  their  leaves  and flowers,  whereas

samples  C and D had a  somewhat  lower  percentage

yield. These findings highlighted that a slight decrease in

percentage  yield  was  mostly  related  to  a  lack  of

adequate  nutrient  supply.  When  the  extractive  values

were compared, the alcohol soluble extractive value was

greater  than  the  water  soluble  extractive  value.  The

presence  of  polar  components  such  as  sugar,  acids,

gum, and some inorganic compounds is indicated by the

water-soluble  extractive  value.  The  presence  of  polar

elements  such  as  phenols,  alkaloids,  resins,  steroids,

glycosides,  and  flavonoids  is  indicated  by  the  alcohol

soluble extractive value (Jain  et al., 2011; Kripa  et al.,

2016). The overall data demonstrated that alcohol is an

option for extraction to produce the best results. 

Ash values are significant quantitative standards for

assessing the quality, identification, and purity of crude

drugs, particularly in powdered form (Patnia et al., 2012;

Swamy and Mulla, 2010). The residue that remains after

burning of plant material is known as ash value, and it

simply indicates inorganic salts that are naturally found

in crude medicine, adhering to it, or purposely added to

it  as a form of adulteration. The ash value of a crude

drug is used to determine its quality and purity. It shows

the  presence  of  contaminants  such  as  carbonate,
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oxalate,  and  silicate.  Three  methods  were  used  to

calculate  the  ash  value:  total  ash,  acid-insoluble  ash,

and water-soluble ash. The total  ash is the amount of

ash  that  remains  after  ignition.  This  includes  both

'physiological  ash,'  which  is  formed  from plant  tissue,

and  'non-physiological  ash,'  which  is  the  residue  of

extraneous matter adhering to the plant (Purohit  et al.,

2005). Acid insoluble ash is mostly composed of silica

and indicates contamination by earthy material (Chanda,

2014). When acid insoluble ash is taken, a portion of the

ash  content  is  acid  insoluble  and  so  may  be

physiologically  important  as  salt  in  the  body.  It  also

suggested  that  the  plant  was  highly  digestible  when

consumed  (Ibrahim  et al.,  2010). Water soluble ash is

the portion of total ash that is water soluble. The amount

of inorganic component contained in drugs is estimated

using water soluble ash.  The ash values of S. auriculata

leaves  and  flowers  are  presented  in  Table  3.  These

observations  revealed  the  presence  of  silica,  calcium

oxalate,  carbonates,  silicates,  and  phosphates  of

sodium,  calcium,  potassium,  and  magnesium  in  S.

auriculata ash. 

A  typical  method  for  determining  the  moisture

content of a powdered material is the loss on drying test.

This might be triggered by water and any other volatile

matter that can be driven out under certain conditions.

The  results  of  physicochemical  investigation  revealed

that the percentage of moisture in natural and polluted

samples varied. The leaves and flowers of samples A

and B had lower moisture content percentages, whereas

samples  C  and  D  had  somewhat  higher  moisture

content percentages (Table 4).  This finding implies that

the  proportion  of  moisture  in  plants  in  contaminated

environments  is  higher.  The  dry  weight  percent  was

seen  to  rise  with  an  increase  in  the  rate  of  pollution

under greater stress environments. The amount of water

or moisture contained in plant material  determines the

rate of deterioration. If the water content is high, fungal

and  bacterial  growth  can  easily  deteriorate  the  plant

(Pandey and Tripathi 2014). Excess moisture can cause

enzymatic activity to break down essential ingredients,

which can increase the growth of yeast and fungi during

storage  (African  Pharmacopoeia,  1986). The  less  in

moisture  level  of  drugs,  the  less  probable  bacterial,

fungal,  or  yeast  growth  would  arise  while  storage

(Purwantiningsih et al., 2011) 

 Fluorescence  analysis  is  another  critical

pharmacognostic parameter. The fluorescence analysis

of leaf powder of S. auriculata under day light as well as

UV light are shown in Tables 5 & 6.  The fluorescence

behaviour of flower powder of S. auriculata from natural

& polluted sources is noted in Tables 7 & 8. In daylight,

several  components  are  fluorescence  in  the  visible

range.  Fluorescence is  produced by ultraviolet  light  in

many  natural  compounds  that  do  not  fluoresce

conspicuously in daylight. If the chemical is not luminous

on its own, it may usually be converted into fluorescent

derivatives or metabolic byproducts by utilizing various

reagents.  As  a  result,  crude  pharmaceuticals  are

frequently assessed qualitatively in this manner, and it is

an important  criterion for crude drug pharmacognostic

evaluation (Khandelwal, 2008; Zhao et al., 2011).

Table 1: Taxonomical classification

Kingdom: Plantae

Division: Magnoliophyta

Class: Magnoliopsida

Sub Class: Rosidae 

Order: Fabales

Family: Fabaceae 

Sub Family: Caesalpiniaceae

Genus: Senna

Species: S. auriculata
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Table 2 Extractive values of Senna auriculata leaves and flowers

Samples

Extractive value (%w/w)

Leaves Flowers

Alcohol soluble Water-soluble Alcohol soluble Water-soluble
A 18.6 12.5 16.4 13.1
B 13.2 10.7 11.2 10.4
C 07.5 04.9 13.6 08.5
D 10.4 07.3 10.7 05.1

 A & B - Natural sources; C & D - Polluted sources. # Values are mean of three determinations

Table 3 Ash values of Senna auriculata leaves and flowers

Samples

Ash value (%w/w)

Leaves Flowers

Total ash Acid-insoluble Water-soluble Total ash Acid-insoluble Water-soluble

A 09.7 1.5 2.5 10.8 2.4 2.7
B 11.3 2.4 1.7 10.7 2.7 2.6 
C 12.2 4.3 4.9 11.2 4.2 5.0
D 12.6 4.7 4.3 12.4 5.0 4.9

 A & B - Natural sources; C & D - Polluted sources. # Values are mean of three determinations.

Table 4 L.O.D value of Senna auriculata leaves and flowers

Samples
L.O.D value (%w/w)

Leaves Flowers

A 10.3 7.9

B 10.7 8.6

C 16.0 12.1

D 11.2 12.7

Note: - A & B - Natural sources; C & D - Polluted sources.   # Values are mean of three determinations.

Table 5 Fluorescence behaviour of Senna auriculata leaves from natural sources 

Treatment
Observation under

Day light UV light
Sample A

Powder as such Green Green
Powder+1N HCl Brownish green Black
Powder+H2SO4 Dark green Dark brown
Powder+HNO3 Brownish green Dark green
Powder+1N NaOH in methanol Green Green

Sample B
Powder as such Greyish green Green
Powder+1N HCl Brown Black
Powder+H2SO4 Dark green Dark brown
Powder+HNO3 Dark green Dark brown
Powder+1N NaOH in methanol Green Green
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Table 6 Fluorescence behaviour of Senna auriculata leaves from polluted sources

Treatment
Observation under

Day light UV light
Sample C

Powder as such   Greyish green Brown
Powder+1N HCl Brown Black green
Powder+H2SO4 Dark green                        Brown
Powder+HNO3   Yellow green Greyish green
Powder+1N NaOH in methanol             Light Brown Black green

Sample D
Powder as such   Brown Brown
Powder+1N HCl Black Dark green                        
Powder+H2SO4 Brown Dark brown
Powder+HNO3   Yellow green Black green
Powder+1N NaOH in methanol             Greyish green Green

Table 7 Fluorescence behaviour of Senna auriculata flowers from natural sources

Treatment
Observation under

Day light UV light
Sample A

Powder as such   Yellowish green Yellowish green
Powder+1N HCl Light orange Brown
Powder+H2SO4 Yellowish orange Dark brown 
Powder+HNO3   Orange Blackish orange
Powder+1N NaOH in methanol             Yellow Yellow

Sample B
Powder as such   Yellowish orange Yellowish orange
Powder+1N HCl Brown Dark brown 
Powder+H2SO4 Light orange Black
Powder+HNO3   Orange Brown
Powder+1N NaOH in methanol             Yellow Yellow

Table 8 Fluorescence behaviour of Senna auriculata flowers from polluted sources

Treatment
Observation under

Day light UV light
Sample C

Powder as such   Yellowish brown Brown
Powder+1N HCl Light orange Blackish orange
Powder+H2SO4 Yellowish orange Brown
Powder+HNO3   Orange Black
Powder+1N NaOH in methanol             Yellow Dark brown

Sample D
Powder as such   Yellowish orange Brown
Powder+1N HCl Orange Dark brown
Powder+H2SO4 Yellowish orange Blackish orange
Powder+HNO3   Orange Black
Powder+1N NaOH in methanol             Brown Dark brown

   

CONCLUSION 

All the above data suggests that samples A and B

were far preferable than samples C and D in terms of

quality.  This  is due to the fact  that  samples A and B

were  collected  from  relatively  pollution-free  natural

habitats, whereas samples C and D were collected from

polluted environments. According to the findings of this

study,  collecting  medicinal  plants  from  their  natural

habitat  is  preferred  since  contaminated  environments
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might impact the physicochemical properties of the plant

material.
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