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INTRODUCTION
Plants are the gift of nature. A number of plants have been evaluated for 
their therapeutic potentials and are found to be active against various 
diseases. The secondary metabolites, especially the bioactive compounds 
present in the plants, provided the basis for several sophisticated tradi-
tional medicine systems like Ayurveda, Unani, Folk, and Chinese.1 Most 
of the herbal drugs have one or more active ingredients which is derived 
from the aerial and non-aerial parts, juices, resins, and oils of the plant.2,3 
Because of the characteristic pharmacological activity, the phytomedi-
cines (can be plants, parts of plants, and isolated bioactive compounds) 
have been used to treat or prevent various disorders.4,5 Effectiveness of  
the natural products, mainly the herbal extracts with their proven  
potential to cure diseases and negligible side effects in therapeutics, has 
already replaced the synthetically-derived chemical substances as in 
modern allopathic medication system, which is regarded as unsafe to 
human and environment.6

Diabetes mellitus (DM) is a metabolic disease characterized by high levels  
of blood glucose due to deficiency of circulatory insulin levels.7 DM  
affects at least 15 million people globally.8 Currently available therapy 
for diabetes includes insulin and various oral hypoglycemic agents such 
as sulfonylureas, metformin, glucosidase inhibitors, etc., but these are 
reported to produce serious adverse side effects such as liver problems, 
lactic acidosis and diarrhea.9 Hence, there is a need of safe and potent 
antidiabetic drug from natural sources.  The purpose of the present study 
was to perform preliminary phytochemical analysis and to investigate 
for antimicrobial activity of poly herbal formulation DiaKure, which  
may lead to find a more effective agent for treating diabetes and managing 
associated other infections.

MATERIALS AND METHODS
Plant Material
All the plant materials used in the study were collected from herbal store  
and botanical garden of Ayurveda Medical College, Coimbatore. Indi
vidual drugs were identified and authenticated by comparison with  
herbarium specimens at Tamil Nadu Agricultural University Coimbatore.

Chemicals, Drugs and Instruments
All the chemicals were collected from Ponmani and Co, Coimbatore. 
Other important chemical used in phytochemical analysis and antibiotic  
sensitivity like alcohol, agar, nutrient agar, hydrochloric acid, ∞-napthol, 
Sulphuric acid, Fehling A & B, Benedict reagent, sodium hydroxide, 
nitric acid, ammonia, lead acetate, ninhydrin, sudan red III reagent, 
glycerin, picric acid, chloroform, acetic anhydride, ferric chloride, zinc,  
Dragendroff’s reagent, Wagner’s reagent, Mayer’s reagent, sodium chloride  
and bromine water were collected from the store of RVS College of Phar-
maceutical Sciences.  All the chemicals used in the study were of analytical 
grade.

Formulation of DiaKure
All the below mentioned crude drugs in Table 1 were purchased with 
standard quality and washed carefully to avoid chances of foreign mate-
rials. Washed herbal drugs were allowed to dry under shade. Individual 
crude drugs were coarsely powdered and blended in equal proportions. 
The powdered formulation was kept in airtight containers to avoid the 
chances of moisture exposures.
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Pharmacognostical Evaluation
Organoleptic Evaluation:
The Organoleptic properties such as colour, odor, and taste of Vetiveria 
zizanoides, Hemidesmus indicus, Strychnos potatorum, Salacia reticulata, 
Acacia catechu, Holarrhena antidysenterica, Cassia auriculata and Trigo-
nella graecum were evaluated and reported.10

Macroscopical Evaluation
The macroscopical studies such as size and shape of Vetiveria zizanoides,  
Hemidesmus indicus, Strychnos potatorum, Salacia reticulata, Acacia  
catechu, Holarrhena antidysenterica, Cassia auriculata and Trigonella 
graecum were evaluated and reported.

Standardization Parameters
Determination of total ash value involving acid insoluble and water 
insoluble ash value,11 extractive values,12 loss on drying,13 and stability 
studies14 were done according to the pre-existing procedures.

Phytochemical Analysis
DiaKure as well as individual constituents used in the formulations 
were subjected to systematic qualitative tests for identification of vari-
ous plant constituents like carbohydrates, amino acids, proteins, gly-
cosides, fats, oils, phenolic compounds, tannins, saponins, steroids, 
flavanoids and alkaloids with reference to standard procedures listed 
in Table 2 in accordance with Trease and Evans15 and Harborne16 with 
little modification.

Heavy Metal Analysis
50 mg of shade dried, sieved individual crude drug were mixed with  
10 ml of concentrated HNO3, 4 ml of 60% perchloric acid and 1ml of 
concentrated H2SO4, and the contents were kept undisturbed overnight.  
It was heated on a hot plate containing concentrated H2SO4 in a beaker,  
until the brown flame ceased coming out and allowed to cool. After cooling  
it was filtered through What mann’s No. 42 filter paper and the filtrate 
was made up to 100 ml using distilled water.
Pesticidal Residual Analysis: Pesticidal analysis was conducted to find 
out the presence of organophosphorus and chlorinated residues using 
method described by Kandasamy et al.17

Antimicrobial Analysis
Sample preparation
Hot water extract of DiaKure at two different concentrations are  
prepared (0.1 & 0.2 mg/ml)

Antibacterial Activity
Media 
Nutrient Agar: Suspend 28 g of nutrient agar in 1 L of distilled water.  
Heat to boiling to dissolve the medium completely. Autoclave the  
dissolved mixture at 121 degree Celsius for 15 minutes and allows to cool 
but not to solidify. Pour nutrient agar into each plate and leave the plates 
on the sterile surface.

Organism
Staphylococcus, Streptococcus, E. coli, and Klebsiella.

Control
Positive control: Ampicillin, Gentamicin
Negative control: Water

Antifungal Activity
Media 
Muller Hinton Agar Media: Take beef (3 g/l), Casein (17.5 g/l), Infusion 
starch (1.5 g/l), Peptone H Agar (17 g/l). Suspend 38 g of this medium 
in 1 L of distilled water. Mix well and heat with frequent agitation. Boil 
for 1 minute and sterilize at 1210C for 15 minutes. Cool to 40-450C and 
pour into petridish.

Organism
Aspergillus, Penicillin

Control
Positive control:  Fluconazole 
Negative control: Water

Table 1: Names of the herbs and their families present in DiaKure

Botanical name Family name

Vetiveria zizanoides Graminaceae

Hemidesmus indicus Asclepiadaceae

Strychnos potatorum Loganaceae

Salacia reticulata Hippocrateacea

Acacia catechu Mimosoidaceae

Holarrhena antidysenterica Apocyanaceae

Cassia auriculata Caesalpiniaceae

Trigonella graecum Fabaceae

Table 2: Phytochemical tests done with individual constituents and DiaKure 

Test Methods Used 

ALKALOIDS Dragendroff ’s test, Wagner’s test, Mayer’s test

FLAVANOID Sulphuric acid test

STEROIDS Liebermann Burchard test, Salkowaski test

SAPONINS Foam Test

PHENOLIC COMPOUNDS & TANNINS Bromine Water Test

FATS &OILS Sudan Red III reagent Test

GLYCOSIDES Keller-killiani Test

PROTEIN Biuret test, Xanthophoretic test, Lead acetate test

CARBOHYDRATES Molisch test, Fehling test, Benedict’s test

AMINO ACIDS Ninhydrin test
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Table 3: Organoleptic character of individual constituents and DiaKure 

Drug Organoleptic character

Colour Odour Taste

Vetiveria  zizanoides Yellowish Brown Aromatic / Pleasant Aromatic

Hemidesmus indicus Brownish Yellow Aromatic / Pleasant Bitter

Strychnos potatorum Creamish yellow Pleasant Bitter

Salacia reticulate Light brown Characteristic Mucilaginous

Acacia catechu Brownish Characteristic Astringent

Holarrhena antidysenterica Slight Yellowish Pleasant Characteristic

Cassia auriculata Brown Odourless Characteristic

Trigonella graecum Yellow Characteristic Mucilaginous

DiaKure Brown coloured Aromatic Aromatic

Table 4: Microscopic character of individual constituents and DiaKure

Drug Microscopic character

size shape

Vetiveria  zizanoides 1.5 – 3.0 mm (b). Twisted

Hemidesmus indicus 4.23– 5.0 mm (l), 1.21 – 2.0 mm(b). Cylindrical

Strychnos potatorum 10 – 22 mm (l),6 - 9 mm (w) Ellipsoid

Salacia reticulate 25-30 mm (l), 10-14 mm (b). Irregular and rough

Acacia catechu 2.0-4.0 cm (l),5.0-8.0 mm (d) Irregular

Holarrhena antidysenterica 2 – 3 cm (l), 0.5 – 1.0 cm (b). Elongated

Cassia auriculata 22-26 mm (l), 15-18 mm (d) Rough and irregular

Trigonella graecum 10 – 30 mm (l), 5 – 15 mm (b) Rhomboidal

Table 5: Ash values of individual constituents and DiaKure

Drug Ash values

Total ash Acid insoluble Water  insoluble

Vetiveria  zizanoides 6.33%w/w 0.66%w/w 4.83%w/w

Hemidesmus indicus 4.23%w/w 1.15%w/w 2.23%w/w

Strychnos potatorum 3.0%w/w 1.25%w/w -

Salacia reticulate 4.43 %w/w 1.39 %w/w 0.89 %w/w

Acacia catechu 2.80%w/w 0.40%w/w 1.60%w/w

Holarrhena antidysenterica 4.61%w/w 0.60%w/w 6.67%w/w

Cassia auriculata 3.56 % w/w 6.65% w/w 0.71 % w/w

Trigonella graecum 3.3% w/w 0.4% w/w 1.6% w/w

DiaKure 6.19 % w/w 3.21 % w/w 1.02 % w/w

Table 6: Water soluble extractive value and Loss on drying of individual constituents and DiaKure

Drug Water extractive value Loss on drying

Vetiveria zizanoides 14.20%w/w 11.12%w/w

Hemidesmus indicus 13.98%w/w 2.1%w/w

Strychnos potatorum 12.68%w/w 8.70%w/w

Salacia reticulate 6.95 %w/w 6.54 %w/w

Acacia catechu 12.0%w/w 7.15%w/w

Holarrhena antidysenterica 33.51%w/w 2.74%w/w

Cassia auriculata 10.03 % w/w 7.7 % w/w

Trigonella graecum 9.7% w/w 12.62% w/w

DiaKure 6.19 % w/w 7.8 %w/w
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Table 7: Phytochemical evaluation reports

Chemical constituents V.Z H.I C.A A.C H.A T.F S.P S.R DK

ALKALOIDS + + + + + + + - +

FLAVANOID + + - + + + + - +

STEROIDS - + + - - + - + +

TANNINS + + + + + + - - +

SAPONINS + - - + + + + - +

PHENOLIC COMPOUNDS - + - + - + + - +

FATS &OILS + - - - + - - - +

GLYCOSIDES + - + + + + + + +

PROTEIN - + + - + - + - +

CARBOHYDRATES + + + + + - + + +

AMINO ACIDS - + - - + + + - +

REDUCING SUGAR - + - - + - - - +

(+) –Present, (-) –Absent, V.A-Vetiveria  zizanoides , H.I-Hemidesmus indicus,  S.P-Strychnos potatarum, S.R-Salacia reticulata, A.C-Acasia 
catechu, H.A-Holarhena antidysenterica, T.F-Trigeonella foenum, C.A-Cassia auriculata.

Table 8: Heavy metal analysis of DiaKure

Heavy Metals
Allowable Limits

µg
Content present

µg

Arsenic 1.5 0.5

Chromium 15 3.0

Iron 1500 322

Lead 1.0 0.3

Mercury 1.5 0.5

Zinc 1500 365

Cup plate method and filter paper disc method18 was used in antimi-
crobial assay under strict standard laboratory setting maintained with 
aseptic conditions. 

RESULTS
Organoleptic evaluation:
The Organoleptic properties such as colour, odur and taste of Vetiveria 
zizanoides, Hemidesmus indicus, Strychnos potatorum, Salacia reticulata, 
Acacia catechu, Holarrhena antidysenterica, Cassia auriculata, Trigonella 
graecum and DiaKure were evaluated and reported in Table 3.

Macroscopical evaluation:
The macroscopical studies such as Size and Shape of Vetiveria zizanoides,  
Hemidesmus indicus, Strychnos potatorum, Salacia reticulata, Acacia  
catechu, Holarrhena antidysenterica, Cassia auriculata, Trigonella graecum 
and DiaKure were evaluated and reported in Table 4.

Ash values
a. � The total ash values of DiaKure and individual components were 

found out and reported in Table 5.
b. � The acid insoluble ash values of DiaKure and individual components 

were found out and reported in Table 5.
c. � The water insoluble ash values of DiaKure and individual components 

were found out and reported in Table 5.

Extractive values:
The water soluble extractive values of DiaKure and individual compo-
nents were found out and reported in Table 6.

Loss on Drying
The loss on drying values of DiaKure and individual components were 
found out and reported in Table 6.

Stability Studies
The stability studies were carried out and inferred that the formulations 
showed no signs of instability under any off the different temperature 
conditions maintained during the study.

Phytochemical Evaluation
Phytochemical screening of the extract revealed the presence of alkaloids, 
tannins, saponins, flavonoids, steroids, glycoside and sugars, detailed  
report is described in Table 7. 

Heavy Metal Analysis
Data obtained from the study indicated that the content of heavy metals 
in the polyherbal formulation DiaKure was found to be within the limits 
as per I.P. 

Pesticidal Residual Analysis
Data obtained from the Pesticidal residual analysis indicates that the 
organophosphorus and the chlorinated pesticides present in the Poly-
herbal formulation DiaKure were found to be within the limits as per I.P.

Antimicrobial Sensitivity Test
The formulated drug DiaKure fails antimicrobial sensitivity test. Both 
cup plate method and filter paper disk method gave negative results for 
antibacterial and anti-fungal activity tests.

DISCUSSION
Standardization is a vital step in establishing the quality and/or efficacy 
of any polyherbal formulations. Acceptance of indigenously prepared 
herbal products depends on their standard quality control profiles, which 
is often unavailable17 and hence WHO has suggested certain methods 
for the standardization of herbal drugs which include microscopic and 
macroscopic evaluation and also its chemical profiling. Organoleptic 
evaluation like shape, size, colour, texture, odour and taste parameters 
were evaluated for macroscopical evaluation. Comparative microscopic 
evaluation of powdered herbal drug, ash values, extractive values, loss 
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the formulation. Data obtained from the study indicated that the content 
of heavy metals in the polyherbal formulation DiaKure was also found  
to be within the limits as per I.P. Since some of the individual herb  
contained antimicrobial activity, we screened the formulation for its  
antibacterial and anti-fungal activity. The antimicrobial sensitivity test 
has been completed by using six strains of micro organisms viz., two 
fungal species (Aspergillas and Penicillium) and four bacterial strains 
(streptococci, staphylococci, E.coli and Klebsciella) from both gram positive 
and gram negative groups, but the DiaKure did not show any activity 
against any of the species or, in other words, the zone of inhibition was 
completely absent. Hence, it is clear that the formulated drug DiaKure 
does not possess antimicrobial activity.

CONCLUSION
It was concluded from this study that the aqueous extract of DiaKure is 
rich in phytochemicals such as flavonoids, tannins, cardiac glycosides,  
alkaloids, saponins and steroids. These phytochemicals have been  
reported to be of pharmaceutical importance. This supports the use of 
this formulation in folklore medicine for the herbal treatment of diabetes.  
The extract and fractions of DiaKure used in this work revealed that the  
product does not possess any antimicrobial properties, heavy metal traces 
and pesticidal residues. 
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on drying, and physical characteristics of polyherbal formulations18-20 
were used for microscopical evaluation. Some advanced methods like 
chromatographic, spectrophotometric or combination of these, polar-
ography, electrophoresis, and use of molecular biomarkers are currently  
used in standardization of herbal drugs.21-26 The formulation was powder 
in nature and has characteristic odour and colour.  Standardization of 
polyherbal formulation as per pharmacopeia was carried out based on 
the physiochemical parameters and the DiaKure passed all the tests. 
DiaKure was also found to be stable. As the physical characteristics and 
organoleptic evaluation of a formulation are important parameters for 
determining adulteration with other related species or for authentica-
tion, purity and efficacy when compared with standard values, the results 
of our formulation are quite encouraging where it is proved to be pure 
and is stable. The DiaKure has less moisture content and less value of  
moisture content could prolong stability of prepared formulation by  
preventing the growth of microorganism.
Herbal formulation are usually rich in phytoconstituents like phenols,  
flavonoids, terpenoids, coumarins, etc., which exhibits blood glucose  
reduction.27-29 Preliminary phytochemical analysis was carried out as per 
the standard procedure and DiaKure indicated the presence of phyto-
chemical metabolites like flavanoid, steroid, tannins, saponin, phenolic 
compounds, fats & oils, glycosides, protein, carbohydrates, amino acids, 
reducing sugar. All the plants studied showed the presence of alkaloids 
except Salacia reticulata, but the plant gave positive results for steroid,  
glycoside and carbohydrate. Fats & Oils and Reducing sugar were  
absent in many of the plants.  The DiaKure showed positive result for the 
presence of Alkaloids, Flavonoids, Steroids, Tannins, Saponins, Phenolic 
compounds, Fats & Oils, Glycoside, Protein, Carbohydrate, Amino acid 
and reducing sugar.
Pesticidal residual analysis showed that the organophosphorus and the 
chlorinated pesticides present in the polyherbal formulation DiaKure 
were found to be within the limits as per I.P. which indicates the safety of 
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