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ABSTRACT

Traditional medicine (TM) is the oldest form of health care style known to humanity; it
has been used in different cultures throughout the history. According to the World Health
Organization (WHO) reports, more than 70% of the world population use TM. The broad
use of TM is often attributed to the accessibility, affordability and availability of such
products to the majority of the world's population. Asians are well-known for their
reliance on TM. Malaysia has a long tradition and rich legacy from three main cultural
groups (Malay, Chinese and Indian) of using TM, a large section of the population in this
country is depending on TM for their healthcare needs. The huge demand for TM in
Malaysia has significantly increased the Malaysian TM market from US$ 385million in
2000 to US$ 1.29 billion in 2005. Due to the global wide diffusion of TM the safety,
efficacy and quality control of such products became significant concern from various
health institutes. Presence of toxic substances such as heavy metals is often reported in
TM products. This study has been initiated with a prime focus of detecting the amount of
heavy metals namely arsenic (As), cadmium (Cd), lead (Pb), nickel (Ni), zinc (Zn) and
iron (Fe) in locally available traditional medicines both registered and unregistered
medicinal products in various dosage forms from the East Coast region of Malaysia. The
determination of Zn and Fe were conducted using Flame Atomic Absorption
Spectrometer (FAAS), while Pb, Cd and Ni analysis were conducted using Graphite
Furnace Atomic Absorption Spectrometer (GFAAS) and As detection was performed
with Hydride Generation Atomic Absorption Spectrometer (HGAAS).TM samples were
collected from three states of Malaysia namely Pahang, Terengganu and Kelantan. Total
of sixty TM samples from various dosage forms such as capsule (50%), pill (25%),
powder (21.6%) and tablet (3.4%) were analysed to determine the content of heavy metal
using AAS. Three different acid digestion methods were compared to optimize the best
sample preparation technique for analyzing TM samples. They were nitric —perchloric
acid digestion (Method-A) nitric acid digestion (Method-B) and hydrochloric —nitric acid
(Method-C) digestion respectively. It was found that Method-C showed the highest
recovery compared to the other two methods (Method-A and Method-B) and the
difference was found statistically significant (p< 0.05). Method validation was performed
using QC standard sample, spiked TM samples and standard reference material (SRM). It
was found that the limit of detection (LOD) for As, Cd, Pb, Ni, Zn and Fe were 0.11ppb,
0.1ppb, 1.17 ppb, 2.01 ppb, 0.01 ppm and 0.09 ppm respectively. Limit of quantification
(LOQ) were 1.1 ppb for As, 1ppb for Cd, 11.7 ppb for Pb, 20.1 ppb for Ni, 0.1 ppm for
Zn and 0.9 ppm for Fe. The recovery percentages for QC samples were ranged from
95.12- 102.4 which reflects the accuracy of the method. While the relative standard
deviation (RSD) that represents the precision of the method for QC samples were in the
range of 3.23-0.2. For spiked TM samples the recovery range and the RSD range were 95-
105 and 0.11-5.0 respectively. All the validation results were within the specification limit
of American Organization of Analytical Chemistry (AOAC) guideline. The accuracy of
the method was further checked by the analysis of SRM. The recovery percentages of all
metals were in the range of 94.5-108. Among the sixty TM samples it was found that As,
Cd, Pb, Ni, Zn and Fe were present in 43%, 81%, 90%, 100%, 100% and 93% of the total
samples with a concentrations range of 0.214-1.325, 0.1-1.23, 1.2-19.3, 2.01-36.3, 13.2-
391 and 103.3- 1484.7 pg/g respectively. The results further revealed the fact that 36 % of
samples contain Cd higher than the permissible limit and 10% of the samples were found
having Pb above the permissible limit set by NPCB.
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CHAPTER ONE

INTRODUCTION

1.1 TRADITIONAL MEDICINE

Traditional medicine (TM) is the oldest form of heath care style known to humanity. It
can be defined as an integrated summary of knowledge, experience and proficiency to
cure various illnesses as well as maintaining well-being using certain therapeutic
techniques. The effectiveness of these techniques had been proven through centuries
and thus it has been handed over from generation to generation since ages. The
complementary and alternative medicine (CAM) is an extensive range of health care
practices that are not part of a country’s own tradition or not scheduled into its popular
health care structure (Chan, 2003). The term CAM typically refers to TM system used
in Europe and/or North America (and Australia). When referring in a general sense to
all of these regions, the comprehensive TM/CAM is used. There are variety of TM
systems originated from different parts around the world such as Asian, African, Arab,
Native American, South American and many other cultures (WHO, 2002).

In a broader sense TM refers to a system of treating illness and it consists of
mainly two mode of therapies namely medicinal and non-medicinal therapy.
Medicinal therapy mode of TM is mainly deals with the treatment of illness or
abnormal function of certain body parts through medication. This has similarities with
the modern conventional medication. Among the medicinal therapy herbal medicines
are one of the most popular and widely used in different TM system. Chinese
medicine, Ayurveda, Unani, Naturopathy and Homeopathy types of TM system has

adopted herbal as one of their major mode of medicinal therapy for treating different



iliness of human. The other non-medicinal techniques are comparatively less common.
The acupuncture is commonly used in Chinese medicine and sometimes in
Osteopathy. While the manual therapies and spiritual therapies are used in Chinese
medicine, Ayurveda, Unani and Naturopathy and the exercises are applied in Chinese
medicine, Ayurveda and Naturopathy in a form of Qigong, Yoga and relaxation
respectively (WHO, 2002).

Different plants/herbs have been used since ages for therapeutic purposes and
they were taken either in a raw form or prepared with some methods such as crushing,
drying and mixing with water or milk. In recent years the development of the
pharmaceutical industries has influenced the preparation of TM /herbal products.
Currently TM is provided in different dosage forms which are similar to
pharmaceutical or conventional products. It is manufactured into finished products
such as capsules, tablets, pills and powders (Koh & Woo, 2000). It is also dispensed in
other forms such as raw, paste and liquid forms for the ease of consumption and retail

(Said, Khalil, Fulder & Azaizeh, 2002).

1.1.1 History of Traditional Medicine

The use of traditional medicine has started beyond recorded history. Since the
beginning of humanity, the struggle against diseases has been part of everyday life.
Plant materials had a very important role in the treatment of various sicknesses.
Primitive people treated illness by using plants, animal parts and minerals that were
not part of their usual diet. Usually people learned how to distinguish between plants
with beneficial effects from those which are inactive by trial and error. Many ancient

nations had recognized the importance of herbal remedies with a concept of every



patient should be treated with plants of his/her own land, due to the belief that it
brings more cures (Saganuwan, 2010).

One of the earliest written records detailing the use of herbs as a treatment for
various illnesses was found in the Egyptian papyrus (Bensky, Gamble & Kaptchuk,
1993). Willow is listed in herbal remedies of ancient Egypt in the Ebers papyrus. The
willow tree Salix Alba has been used for thousands of years to relieve joint pain and to
treat certain heart conditions (Aboelsoud, 2010). In the ancient Mesopotamians
Babylonian medical texts prescribed many plant products usually specific parts of the
plant such as the leaves, blossoms, seeds and roots to be prepared in various ways
either by being crushed, cooked, dried and mixed with an appropriate carrier such as
water or milk (Biggs, 2006). The most common use of herbal medicine was used to
treat gastrointestinal, dermatological and respiratory ailments.

The Arabic world was the center of scientific and medical knowledge. The
present use of Arab botanical remedies has historical roots in pre-historic Arabic
medicine. Arab herbalists and physicians in the middle ages accepted the ancient
medicinal practices of Mesopotamia, Greece, Rome, Persia and India. Texts from
Greece and Rome were translated to Arabic and studied by Islamic scholars. Islamic
physicians began to use the regulation of diet and prescription of medicinal herbs for
healing their patients. Around the 8th and 11th centuries, Arab physicians advanced
their existing knowledge about herbs and their potential medical efficacy. Plant
extracts were prepared and taken orally (Saad, Azaizeh, & Said, 2005). Their best
input to modern medicine was the discovery of the immune system. Arabs in Baghdad
were the first in history to distinct medicine from pharmacological science. The first
specialized pharmacy was found in the capital of the Arabic world -Baghdad. In

Andalusia (Spain), Arab herbalist and physicians led by 1bn AlBitar introduced about



350 new plant species as medicinal herbs. Historically, Asians are well known for
their reliance on traditional medicines (Chinese and Indian Ayurvedic formulation).
India was known as a rich place of natural resources and knowledge. People from
various parts of the world particularly from Asia used to go to the ancient schools of
India to learn health, sciences mainly ‘Ayurveda’, which has been practiced for over
5000 years, based on the theory that both human and universe are made from the same
elements, and the human’s body should be treated as one part thus, the entire body
should be treated while curing any kind of sickness (Chopra & Doiphode, 2002;
Gogtay, Bhatt, Dalvi & Kshirsagar, 2002).

Traditional Chinese medicine had originated in ancient China and dates back
over 4000 years ago. It has evolved over thousands of years. TCM practitioners
mainly use herbs and sometimes they include some minerals and animal products
(Hong, 2004). The pharmacological reference book used by TCM practitioners
(materia medica) contains hundreds of medicinal plant substances formulated based
on the concept of combining different plants/herbs to increase the therapeutic effect of
the medicine. Some of these Chinese traditional herbs are currently practiced in
different parts of the world (Ergil, Kramer, & Ng, 2002).

The principles of Malay traditional medicine was basically adopted from the
Arabic and Unani medicine and it has influenced by other practices such as
Indonesian, Chinese, Indian and orang asli (indigenous people) traditional medicines
(Jamal, 2006). The use of herbal products as medicine is extremely ancient and
probably predates to the modern Homo sapiens. People from ancient cultures collected
information on herbs and well developed it in to pharmacopoeias. The earliest

recorded evidence of such efforts are in Indian, Chinese, Egyptian, Greek, Roman and



Syrian texts that date back to about 5000 years (Inamdar, Edalat, Kotwal & Pawar,

2008).

1.1.2 Global Market Overview

In general traditional medicine is considered as an alternative treatment which is
widely used in the developing countries. Recently it has become more popular in most
developed countries as well (Jayaraj, 2010). During the later part of the twentieth
century, there was a vast growth in the popularity of traditional healing modalities,
mainly herbal remedies.

The World Health Organization (WHO) estimates that more than 70% of the
world population use traditional medicine for some aspect of primary health care
(Yee, Chu, Xu, & Choo, 2005). This huge percentage of TM usage is mainly due to
their availability, accessibility, and affordability to a wide range of the population in
different parts of the world.

In many developing countries like Asia and Latin America, populations
continue to use TM as a result of historical circumstances and cultural beliefs. The
global market for herbal medicines in 2008 was estimated at over US$ 60 billion
annually. The sale of herbal medicine is expected to get higher at 6.4% an average
annual growth rate (WHO, 2009).

Asians are well known for their high dependency on traditional medicine. In
China in 2005 the total sales revenue from traditional Chinese medicines was 14
billion USD and increased by 23.81% compared to one year before. Traditional
medicine is used to treat roughly 200 million patients per year and costs about 40%
out of the total health care account. In some other Asian countries like Japan, a study

conducted in Tokyo, in 1990 showed that 91% of the survey population believed of



the effectiveness of the oriental medicine for chronic diseases, 49% of them had used
herbal medicines (WHO, 2009).

In India there are about 25,000 plant-based formulations used in traditional
medicine preparations which are recognized in the Indian communities. There are 1.5
million practitioners of traditional medicine and 7800 medicinal drug manufacturing
units consuming about 2000 tons of herbs annually (Verma & Singh, 2008).

In the western parts of the world, the United States of America and some
European countries, despite all the marvelous advancements in conventional medicine
in these countries, the use of traditional herbal medicine is rapidly increasing. This is
because TM provides an alternative option mainly for the purpose of maintaining
good health and correcting the imbalances caused by modern diets and life styles
(Inamdar et al., 2008).

In Europe, according to the 1991 estimation, the herbal medicine market in the
European countries was about US$6 billion, about 50% of the total amount goes to
Germany, followed by other European countries such as France at US$1.6 billion and
Italy at US$0.6 billion while the remaining US$0.8 billion is dispersed among
different European countries like the United Kingdom, Spain and the Netherlands.
This amount has been increased to US$10 billion in 1996 (Sharma, Shanker, Tyagi,
Singh & Rao, 2008).

In the United States of America, the annual costs on traditional medicines was
expected about US$2.7 billion in 1997 and the percentage of the population that used
complementary and alternative medicine went up to 59% in particular those with
chronic conditions such as diabetes and lung disease. Studies in Canada indicate that
the use of alternative medicine is up to 42% among children with chronic diseases

(Southwood, Malleson, Roberts-Thomson, & Mahy, 1990). In Denmark a study



showed that 53% of 622 patients had used a complementary or alternative medicine at
least once (Madsen et al., 2003). In Australia, a recent study shows that 38% of a
sample of 580 children and teenagers had used a complimentary medicine (Crawford,
Cincotta, Lim & Powell, 2006).

In South Africa 75% of people living with HIVV/AIDS use traditional medicine
(Chaudhary, Gadhvi, & Chaudhary, 2010). In Ethiopia up to 80% of the population
uses traditional medicine and TM is usually sold in open markets (Kassaye, Amberbir,
Getachew & Mussema, 2007).

For some of the Latin American countries, it had been reported that 71% of the
population in Chile and 40% of the population in Colombia use TM (WHO, 2002).

Current studies show that in the eastern part of the Mediterranean there are
about 250 types of herbs used to cure different diseases and they are sold or traded in
this region (Said, et al., 2002).

In most of the South Asian countries, traditional herbal medicine is widely
used. As it is referred in Malaysia at which there is a rich legacy from three major
ethnic groups (Malay, Chinese and Indian) of using TM, a large segment of the
population in this country relies on TM mainly herbal products for their healthcare
needs. Huge demand of TM has been increasing the total Malaysian market size from
US$ 385 million in the year 2000 to US$ 1.29 billion in 2005 (Aziz & Tey, 2009).
Malaysia is a country blessed with the rich forests and plenty of assorted medicinal
plants. Malaysia’s rainforest carry more than 12,000 plant species out of which 2,000
species have been reported to have medicinal value. According to the Drug Control
Authority (DCA) of the Ministry of Health, in 2004, there were 219 registered
pharmaceutical companies comprising 139 traditional medicine and 80 modern

medicine companies (Ang &Lee, 2005).





