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ABSTRACT

Herbal products have been employed by humans as a medicine for various ailments. The main goal of this
research is to design a polyherbal dosage form to treat malaria effectively as well as to modulate the immune
response. The basic behind choosing herbs for formulation development was a better treatment option with
minimal side effects. Three herbs were taken for the development of formulation; these are Nyctanthes arbor,
Tinospora cordifolia, Ocimum sanctum. The formulation was developed in the form of vati as per the
convenience of administration to the patient. Results of research conclude that the minimum inhibitory
concentration of designed formulation was found 0.98 pg/ml, where chloroquine and quinine were used as
standard drugs and the minimum inhibitory concentrations were found to be 0.020 pg/ml and 0.268 pg / ml
respectively. All the experimental work suggested that the polyherbal formulation developed can be another

effective treatment option for malaria.
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INTRODUCTION

Herbal products obtained from natural sources including
plants, animals, and minerals have been employed by
humans as a medicine for treatment, prevention,
mitigation, and cure of human ailments, disorders, and
diseases [1, 2]. Decades ago, a raw crude drug from
natural origin and semi-pure extracts of natural and herbal
sources of medicine are the only available medications for
the prevention, mitigation, and restoration of health. In
the 20th century, a revolution occurs, which develops the
idea that the effect of any drug in the human body is
mediated by a specific interaction of the administered
drug entity with macromolecule which is abundantly
present in the human body. This idea gives a leads to
scientists that the individual chemical entity present in the
extract is only responsible for the desired effect or
biological and pharmacological activity of the drug. This
was the starting of a new epoch in the field of
pharmacology and pharmacognosy. Isolated chemical
compounds have become a standard treatment option for
various diseases [3].

Malaria is an infectious disease that occurs due to
protozoa parasites that belong to the genus plasmodium
which are transmitted to human beings after the female
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anopheles bites the human. Male anopheles feed only on
plants juices and nectar, cannot transmit malaria. This
disease is a serious global public health issue.
Approximately 100 species of parasite plasmodium exist
but only four of them can spread the infection to human
beings [4].

As available in ayurvedic literature, leaves of N. arbor

(Harsingar) treat malaria effectively and reduce
symptoms like increased body temperature, chills
immediately  after administration [5-9]. Whereas

Tinospora cordiflia (Guduchi), which is termed as Amrita
means nectar, which gives strength to the human body by
modulating immunity. Guduchi is also known as Indian
quinine [10-13]. Ocimum sanctum (Tulsi) is termed as a
divine herb in Ayurveda that averts and treats various
bacterial infections. It is used to cure malaria, as stated in
literature; infusion of leaves is administered to the patient
[14-18].

Modern dosage form tablet is a modified form of
Ayurvedic dosage form vati. Vati Kalpana plays a
prominent role in the pharmaceutics of Ayurveda, has
many advantages like easy administration, palatability,
ease for dispensing, and transportation. Vati Kalpana is a
pharmaceutical manufacturing procedure in which the
powder of crude drugs is triturated together with certain
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liquids or even honey and the medicines are prepared in
the form of pills or tablets [19-21].

The main aim of this research work deals with better as
well as more effective eradication of malaria parasite
from the human body with lesser side effects and
strengthening of the human immune system.

MATERIALS AND METHODS

Collection and identification of crude material

Leaves of N. arbor stems of T. cordifolia & leaves of O.
sanctum were collected from village Barlai Jageer,
Indore, Madhya Pradesh. The crude plant materials were
identified by Dr. Chitralekha Soni Kadel, Department of
Botany, Vikram University, Ujjain (MP), and voucher
specimens O. sanctum voucher no. MIPS/0/01/2017, T.
cordifolia voucher no. MIPS/T/02/2017, and N. arbor
voucher no. MIPS/N/03/2017 was deposited in the
herbarium of the Department of Pharmacognosy, MIPS,
Ujjain (MP).

Processing of collected crude drug

All the collected crude materials were dried separately in
shade at normal, room temperature by spreading them
uniformly. Dried crude materials were pulverized
individually in the grinder to obtain a powder. They were
then subjected to extraction using soxhlet apparatus,
ethanol was used as solvent [22, 23].

Phytochemical screening
Phytochemical screening of all three extracts was
performed as per the procedure prescribed [24-26].

Qualitative analysis
Qualitative analysis of all three crude drugs was
performed as per the procedures prescribed [27-30].

Formulation of vati

Fine crude powder of N. arbor, extract of T. cordifolia,
and extract of O. sanctum were mixed well together by
blending according to formula (Table 1). Jaggery was
taken and a little amount of water was added to it to make
paka. Paka was added to the above mixture to make vati.
Manually formulated vati was then allowed to dry [31-
34].

Table 1. Formula for vati

S. No. Ingredient Quantity (mg)
01 Crude powder of N. arbor 1500
02 Extract of T. cordifolia 500
03 Extract of O. sanctum 100
04 Jaggerypaka g.s.
In-vitro antimalarial evaluation
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The designed formulation was screened for anti-malarial
activity in the Micro-care laboratory & TRC, Surat,
Gujarat. The in-vitro antimalarial assay was carried out in
96 well micro-titre plates according to the microassay
protocol of Rieckmann and co-workers with minor
modifications. The P.falciparum strain cultures were
maintained in medium RPMI 1640 supplemented with 25
MMHEPES, 10% heat-inactivated human serum, 0.23%
sodium bicarbonate, and 1%D-glucose. To obtain only
the ring stage parasitized cells, the asynchronous
parasites of P.falciparum were synchronized after 5% D-
sorbitol treatment. For carrying out the assay, an initial
ring stage parasitemia of 0.8 to 15% at 3%
haematocritina total volume of 200 pl of medium RPMI-
1640 was determined by Jaswant Singh Bhattacharya
staining to assess the percent parasitemia (rings) and
uniformly maintained with 50% RBCs (O*). A stock
solution of 5mg/ml of each of the test samples was
prepared in DMSO and subsequent dilutions were
prepared with a culture medium. The diluted samples in
20 pl volume were added to the test wells to obtain final
concentrations (at five-fold dilutions) ranging between
0.4ug/mlto100 ug/ml in duplicate well containing
parasitized cell preparation. The culture plates were
incubated at 37°C in a candle jar. Thin blood smears
from each well were prepared and stained with Jaswant
Singh Bhattacharya stain after 36 to 40 h incubation. To
record the ring-stage parasites maturation into schizonts
and trophozoites when different concentrations of the
test agents present, the slides were microscopically
ooeenved. The concentration of test that inhibited the
complete maturation into schizonts was recorded as the
minimum inhibitory concentrations (MIC) [35-42]. The
reference drug that was used was Chloroquine.

RESULTS AND DISCUSSION

In this research work, three medicinal plants were
selected for formulation development for malaria
infection. The basic motive of this formulation
development is to provide a treatment option to the
patient with better results in terms of cure with minimal
side effects. N. arbor tristis, T. cordifolia, and O. sanctum
were selected and analyzed for this purpose.

Extraction of crude drugs was done individually by using
soxhlet apparatus and ethanol as solvent, percent yield
was calculated and was found to be 32% for N. arbor,
21% for T. cordifolia, and 17% for O. sanctum.

Phytochemical screening

Qualitative phytochemical analysis was performed and
results show that N. arbor contains phytoconstituents
such as carbohydrates, alkaloids, phenolics, tannins,
flavonoids, fixed oils, and glycosides. T. cordifolia
contains alkaloids, glycosides, phenolics, tannins, and
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steroids, whereas O. sanctum contains alkaloids,
flavonoids, glycosides, phenolics, tannins, steroids, and

volatile oils (Table 2).

Table 2. Phytochemical screening of extracts of N. arbor, T. cordifolia, and O. sanctum

S. No. Phytoconstituent N. arbor extract T. cordifolia extract O. sanctum extract
01 Carbohydrate
| Molish’s test - - -
| Fehling’s test - -
11 Benedict’s test + -
02 Alkaloids
| Dragendorff’s test +++ +++ ++
1 Mayer’s test - - -
11 Hager’s test - ++ -
v Wagner’s test ++ ++
03 Phenolics and tannins ++ ++
04 Flavonoids
Shinoda test ++ - +

05 Fixed oil and fats + - -
06 Glycosides

| Modified Borntrager’s test +++ ++

| Foam test ++
07 Steroids -
08 Volatile oil - - +++

+ present, ++ moderately present, +++ strongly present, - absent

Qualitative studies

Foreign matter was determined and results show that all
three drugs have no adulteration. A morphological
evaluation of three drugs was performed for identification
purposes. N. arbor, T. cordifolia, and O. sanctum
successfully identified. N. arbor leaves are green in color
with a pungent odor and bitter taste. The size is
approximately 8-10 cm in length. T. cordifolia stems are
observed grayish-green with a bitter taste. O. sanctum
leaves are green with an aromatic odor and slightly
pungent taste. Moisture content was determined to know
the presence of moisture in crude material which may
initiate microbial growth during storage. Moisture content
in N. arbor and T. cordifolia was found nil whereas O.
sanctum contains 0.25 mg/g moisture. Ash value analysis
was performed to determine the quality of the crude drug,
total ash gives an idea about extraneous matter adhering
to the plant surface, Acid-insoluble ash measures the
amount of silica present, especially sand and siliceous
earth, and Water-soluble ash is the difference in weight
between the total ash and the residue after-treatment of
the total ash with water. For N. arbortristis total ash was
185 mg/g, acid-insoluble ash was 140 mg/g and water-
soluble ash was found to be 35 mg/g, for T. cordifolia
total ash was 125 mg/g, acid-insoluble ash was 105 mg/g
and water-soluble ash was 20 mg/g, for O. sanctum total
ash was 250 mg/g, acid-insoluble ash was 90 mg/g and
water-soluble ash was 45 mg/g. Extractive values were
calculated to determine the number of phytoconstituents
extracted with different solvents. Water-soluble and
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alcohol-soluble extractive values were calculated for three
experimental crude drugs and were found for N. arbor
190 mg/g and 290 mg/g respectively. For T. cordifolia
was found to be 90 mg/g and 140 mg/g respectively. For
O. sanctum it was found to be 110 mg/g and 120 mg/ g
respectively. The swelling index confirms the presence of
mucilage in crude drugs. In the present study, the
swelling index was zero, it suggests that there is no
presence of mucilage in crude drugs. Foaming index
indicates the presence of saponins in crude drugs. The
foaming index was found to be less than 100 in N. arbor,
T. cordifolia, and O. sanctum as well.

Thin layer chromatography

Thin-layer chromatography was performed by using
extracts and the Rf value for N. arbor extract was found
to be 0.48, for T. cordifolia extract it was found 0.5 and
for O. sanctum extract it was 0.3.

UV spectrophotometry

UV spectrophotometric analysis was performed for
extracts, N. arbor extract shows a peak at 220 nm which
confirms the presence of iridoid glycoside, which is
hypothetically responsible for the antimalarial effect of N.
arbor. T. cordifolia extract shows a peak at 394 nm, 328
nm 218 nm, and 214 nm which indicates the presence of
phytoconstituents responsible for the activity. O. sanctum
extract shows a peak at 287 nm which confirms the
presence of eugenol in the extract which is responsible for
antimalarial potential.
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Evaluation of formulation

Vati, an ayurvedic dosage form was selected for
polyherbal formulation. Jaggery is used as a binder in
formulation, whereas to meet the particular dose 3-4 vati
should be taken once a day. Evaluation of vati was
performed and results indicate that it meets all the
required limits. Weight variation was found to be less
than 5%, hardness was 0.5 kg/cm square, friability was
less than 1%, and disintegration was 3-4 minutes.
Dissolution test confirms release of active principle from
the formulation.

In-vitro studies

In-vitro antimalarial evaluation of formulation was
performed in Microcare laboratory & TRC, Surat,
Gujarat, and the minimum inhibitory concentration
(MIC) value was found 0.98ug/ml (Table 3), where
chloroquine and quinine were used as a standard drug and
the minimum inhibitory concentration was found to be
0.020 pg/ml and 0.268 g / ml respectively.

Table 3. In vitro antimalarial activity using Plasmodium
falciparum (Minimal inhibition concentration)

S. No Compound ID Mean IC50 values (a)
1 AMV 01 0.98 pg/mi
CONCLUSION

In the present study, pharmacognostic and phytochemical
evaluation of N. arbor, T. cordifolia, and O. sanctum was
performed which confirms the presence of active phyto
molecules which are possibly responsible for antimalarial
potential.

Polyherbal formulation, which is vati were evaluated for
dosage form parameters and it passes all the tests. The in-
vitro evaluation showed that the formulation posses a
significant anti-malarial effect. All the outcomes suggest
that the present formulation can be developed as a better
treatment option for malaria with minimal side effects.

Acknowledgments: This study was supported and
guided by Dr. S. C. Mahajan, Director, MIPS, Mr.
Radheshyam Patidar, Assistant Professor, MIPS, Mr.
Kamlendra Mishra, Assistant Professor, MIPS, and Mr.
Manish Sharma, Assistant Professor, MIPS. | am also
thankful to Micro-care laboratory & TRC, Surat, Gujarat,
and Dr. Chitralekha Soni Kadel for their valuable
contribution.

Conflict of interest: None
Financial support: None

Ethics statement: None

ISSN (Online) 2249-6084 (Print) 2250-1029

REFERENCES

[1] Goel B, Maurya NK. Aphrodisiac Herbal therapy for
Erectile  Dysfunction. Arch  Pharm  Pract.
2020;11(1):1-6.

[2] Litvinova TM, Glazkova IU, Sinitsyna AA,
Ermakov DA, Nesterov GV. Supply chain of
laminaria herbal substances for the pharmaceutical
industry of the Russian federation. J Adv Pharm Edu
Res. 2020;10(3):135.

[3] Thomford NE, Senthebane DA, Rowe A, Munro D,
Seele P, Maroyi A, et al. Natural products for drug
discovery in the 21st century: innovations for novel
drug discovery. Int J Mol Sci. 2018;19(6):1578.

[4] Lemke TL, Williams DA, Roche VF, Zito SW.
foye’s principles of medicinal chemistry, 9th ed.
New Delhi: Lippincott Williams and Wilkins; 2019.
1129 p.

[5] Nadkarni AK. KM Nadkarni’s Indian Materia
Medica, 3rd ed. Mumbai: Popular Prakashan private
limited; 2019. p. 857, 865, 1220.

[6] Parekh S, Soni A. Nyctanthes arbor-tristis:
Comprehensive review on its pharmacological,
antioxidant, and anticancer activities. J Appl Biol
Biotechnol. 2020;8(01):95-104.

[7] Jain PK, Pandey A. The wonder of Ayurvedic
medicine - Nyctanthes arbor-tristis. Int J Herb Med.
2016;4(4):9-17.

[8] Godse CS, Tathed PS, Talwalkar SS, Vaidya RA,
Amonkar AJ, Vaidya AB, et al. Antiparasitic and
disease-modifying activity of Nyctanthes arbor-
tristis Linn. in malaria: An exploratory clinical
study. J Ayurveda Integr Med. 2016;7(4):238-48.

[9] Ali RIK, Abdallah EI, ELmobark M, Omer AE,
Eltayeb LB. Abnormal hematological characteristics
among sudanese children with down syndrome. J
Biochem Technol. 2021;12(3):74-7.
doi:10.51847/20B9WmvN5N

[10]Singh D, Chaudhuri PK. Chemistry and
Pharmacology of Tinospora cordifolia. Nat Prod
Commun. 2017;12(2):299-308.

[11] Sharma P, Dwivedee BP, Bisht D, Dash AK, Kumar
D. The chemical constituents and diverse
pharmacological importance of Tinospora cordifolia.
Heliyon. 2019;5(9):e02437.

[12] Tiwari P, Nayak P, Prusty SK, Sahu PK.
Phytochemistry and Pharmacology of Tinospora
cordifolia: A review. Sys Rev Pharm. 2018;9(1):70-
8.

[13]Promila SS, Devi P. Pharmacological potential of
Tinospora cordifolia (Willd.) Miers ex hook. &
Thoms. (Giloy): A review. J Pharmacogn
Phytochem. 2017;6(6):1644-7.

wWww.eijppr.com


https://doi.org/10.51847/2OB9WmvN5N
https://doi.org/10.51847/2OB9WmvN5N

International Journal of Pharmaceutical and Phytopharmacological Research (elJPPR) | June 2021 | Volume 11 | Issue 3 | Page 1-5
Shidhaye Supriya, Design and Evaluation of Polyherbal Formulation for Treatment of Malaria

[14]Panchal P, Parvez N. Phytochemical analysis of
medicinal herb (ocimum sanctum). Int J Nanomater
Nanotechnol Nanomed. 2019;5(2):008-011.

[15] Xia KZ, Perveen N, Khan NH. Phytochemical
analysis, antibacterial and antioxidant activity
determination of Ocimum sanctum. Pharm
Pharmacol Int J. 2018;6(6):490-7.

[16] Borah R, Biswas SP. Tulsi (Ocimum sanctum),
excellent source of phytochemicals. Int J Environ.
2018;3(5):1732-8.

[17]1Bano N, Ahmed A, Tanveer M, Khan GM, Ansari
MT. Pharmacological Evaluation of Ocimum
sanctum. J Bioequivalence Bioavailab.
2017;9(3):387-92.

[18] Berardis DD, Ceci A, Zenobi E, Rapacchietta D,
Pisanello M, Bozzi F, et al. Studying the relationship
between alexithymia and job burnout in nurses. J
Integr  Nurs  Palliat  Care. 2021;2:14-9.
doi:10.51847/WZmnY Qc6A7

[19]Panda P, Meher SK, Das B, Bhuina GC. Tablet &
Tableting in Ayurveda (Vati Kalpana)- A review. Int
J Ayurveda Res. 2016;4(7):1218-21.

[20] Manjunatha KS, Gowda S, Doddamani MS.
Ayurvedic Formulation, Vati Kalpana — A review.
Int J Ayurveda Res. 2017;5(6):2022-5.

[21] Ksenofontova AA, Voinova OA, Ivanov AA,
Ksenofontov DA, Savchuk SV, Sakovtseva TV, et
al. Behavioral peculiarities of the equidae family in
the conditions of the moscow zoo stud farm. J
Biochem Technol. 2021;12(3):67-73.
doi:10.51847/00G0G3CI88

[22] Kokate CK, Gokhale SB, Purohit AP.
Pharmacognosy, 56th ed. Pune: Nirali Prakashan;
20109.

[23]AlHumaidi MA, AlJahdali SL, AlGab MKM,

Alrizgi AA, AlShammeri AN, AlQarni AA. Lasers
related knowledge and practices of dentists in
Riyadh city: a survey-based study. Ann Dent Spec.
2021;9(3):5-14. doi:10.51847/0ZYea7i8j6

[24] Khandelwal KR, Sethi V. Practical Pharmacognosy,
13th ed. Pune: Nirali Prakashan; 2005. p. 149-56.

[25] Madike LN, Takaidza S, Pillay M. Preliminary
phytochemical screening of crude extracts from the
leaves, stems, and roots of Tulbaghia violacea. Int J
Pharmacogn Phytochem Res. 2017;9(10):1300-8.

[26] Alobaidi A, Abuhaimed B, Alhomrani M,
Alshahrani S. Knowledge and practice on post-
endodontic restorations among dental practitioners;
a survey-based study in Riyadh, Saudi Arabia. Ann
Dent Spec. 2021;9(3):20-4.
doi:10.51847/CjZB5Zv6dg

[27]The Indian Pharmacopoeia. Government of India,
Ministry of Health and Family welfare, The

ISSN (Online) 2249-6084 (Print) 2250-1029 N

Pharmacopoeia Commission, Ghaziabad.
2018;1:208,734,761 p.

[28] World Health Organization. Quality control methods
for medicinal plant material, first edition, World
Health Organization, Geneva, Delhi, 2002.

[29] Alamgir AN. Therapeutic use of medicinal plants
and their extracts: volume 1. Springer International
Publishing AG.; 2017. p. 484-5.

[30] Dutta AC. Botany for Degree Students, New Delhi:
Oxford University Press; 2002. p. 1-10.

[31] The Ayurvedic Pharmacopoeia of India, Part 1, Vol
3, First edition, New Delhi, Government of India,
Ministry of Health and Family Welfare, Department
of Homeopathy; 1999. 225 p.

[32] Shruthi N, Doddamani MS. Review on Jaatiphaladi
Vati. World J Pharm Med Res. 2017;3(7):105-7.
[33] Mukherjee KP. Quality control and evaluation of
herbal drugs, Amsterdam: Elsevier; 2019. p. 81, 85,

92,99,101.

[34] Nikolskaya EY, Lepeshkin VA, Uspenskaya ME,
Ushakov RN, Logunova NY, Novak LV. Formation
of regional marketing system in the current context.
J Adv Pharm Educ Res. 2021;11(3):144-9.
doi:10.51847/ECJa7Yq4Xx8

[35] Rieckmann KH, Campbell GH, Sax LJ, Mrema JE.
Drug sensitivity of Plasmodium falciparum, an in
vitro micro-technique. Lancet. 1978;1:221-3.

[36] Peters W, Richards. Handbook of Experimental
Pharmacology, Germany: Springer-Verlag; 1984. p.
179-200.

[37] Trager W, Jensen JB. Human malaria parasites in
continuous culture. Science. 1976;193(4254):673-5.

[38] Lambros C, Vanderberg JP. Synchronization of
Plasmodium falciparum erythrocytic stages in
culture. J Parasitol. 1979;65:418-20.

[39]Singh JJ. JSB stain; a review. Indian J Malariol.
1956;10(2):117-29.

[40] Panjarathinam R. Text Book of Medical
Parasitology. 2nd ed. Chennai: OrientLongman Pvt.
Limited; 2007. p. 329-31.

[41] Kweyamba PA, Zofou D, Efange N, Assob JCN,
Kitau J, Nyindo M. In vitro and in vivo studies on
anti-malarial activity of Commiphora africana and
Dichrostachys cinerea used by the Maasai in Arusha
region, Tanzania. Malar J. 2019;18(1):119.

[42] Alanazi FM, Almuhaidib MA, Alshehri KA,
Alelwan MK, Alfarhan NA, Taju SF, et al. An
overview on the role of MRI in diagnosis and
management of brain tumors. World J Environ
Biosci. 2021;10(3):23-6.
doi:10.51847/vCMwr48sTO

wWww.eijppr.com


https://doi.org/10.51847/WZmnYQc6A7
https://doi.org/10.51847/WZmnYQc6A7
https://doi.org/10.51847/OoG0G3CI88
https://doi.org/10.51847/oZYea7i8j6
https://doi.org/10.51847/CjZB5Zv6dg
https://doi.org/10.51847/ECJa7Yq4X8
https://doi.org/10.51847/vCMwr48sT0
https://doi.org/10.51847/vCMwr48sT0

