
IOSR Journal ofApplied Chemistry (JOSR-JAC)
- •.•..-~e-·iSSN:2278-5736. Volume 7, Issue 5 Ver.Il. (May. 2014), PP 56-62

www. iosrjournals. org

Electroanalysis of Unconventional (Herbal) Drugs Using Surface
Modified Electrodes in Conjunction with Cyclic VoItammetry

Duke Orata", Yusuf Amirl and Nineza Claire2

"Department of Chemistry, University of Nairobi, PiO. Box 30197-00100, Nairobi
2-Department of Chemistry, University of Burundi, Bujumbura.

Abstract: In this paper we report on the use of surface modified electrodes in conjunction with cyclic
voltammetry to 'study the redox profiles of quinine in unconventional drugs-herbal medicine. The
unconventional drugs used in the study include cinchona bark and malbet. The results show quinine in cinchona
is redox active with the oxidation and reduction potentials on bare carbon graphite electrode occurring at
0.495 V and 0.345 V respectively. The oxidation/reduction potential on bentonite modified electrode occurred at
0.450V/ (0.345 V and -0.030/1). 1t was observed that, when in contact with the bentonite over along period,
quinine in cinchona is physi-sorbed. The redox process of the quinine extract is diffusion limited. In the case of
malbet the quinine in Alstonia scholaris was detected. The other natural products in malbet appeal' not to he
electroactive. The oxidation and reduction peak potential for quinine in alstonia scholaris appeared at 0.54UV
and 0.225 V in 1M H2S0~ and 0.525V and 0.330 V in HC!. The malbet appears to ingress into bentonite lattice
and is pre-concentrated in the bentonite hence, giving enhanced redox signals. The electrochemical signal
obtained in malbet is attributed to quinine in Alstonia scholaris.
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I. Introduction:
A drug may be defined as any substance that brings about a biological response through its chemical

action on a biological system. The drug molecule normally interacts with a specific molecule in the biological
system that plays a regulatory role. The targets sites of drugs include lipids, proteins (enzymes and receptors),

. and deoxyribonucleic acid (DNA). When this occurs the shape of the substrates active site changes which can
lead to activation or deactivation of the enzyme. A drug can also act on receptors by opening ion channels or
closing them.

For effective drug action, the drug molecule must have the appropriate size, 'electrical charge, shape,
and atomic composition. A useful drug must have the necessary properties to be transported from its site of
administration to its site of action. A practical drug should be inactivated or excreted from the body at a
reasonable rate so that its action will be of appropriate duration. A drug may be solid at room temperature,
liquid, or gaseous. The molecular size of drugs can be very large such as cataplasm t-pA, a protein of MW
59,050. However the vast majority of drugs have MW between 100 and 1000. '
Malaria is an infectious disease caused by a one-celled parasite known as Plasmodium which is transmitted 1.0
humans by the bite of the female Anopheles mosquito.

Unconventional drugs have been used in the past to treat malaria due to microorganisms such as
bacteria, fungi or parasites developing resistance to the traditional antimalarials i.e.,unaffected by the drug.

The evolution and spread of multidrug-resistant Plasmodium falciporum malaria have prompted the
need to use combinations of antimalarial drugs and herbal medicines.

Quinine
Quinine is derived from the bark of the cinchona tree, a traditional remedy for intermittent fevers from South
America.
Family: Rubiaceae
Genus: Cinchona
Species: officinalis, ledgeriana, succirubra, calisaya
Synonyms: Quinaquina offlcinalis, Quinaqulna lancifolia, Quinaquina coccinea
Cominon names: Quinine bark, quina, quinine, kinakina, China bark, cinchona bark, yellow cinchona, red
cinchona, Peruvian bark, Jesuit's bark, quina-quina, calisaya bark, fever tree
Parts Used: Bark, wood.

The alkaloid quinine was purified from the bark in 1820, and it has been used in its chloride or sulphate
form in the treatment and prevention of malaria since that time. Cinchona trees remain the only practical source
of quinine (1-16)
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