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Introduction
The Republic of Indonesia is a culturally diverse archipelago located 
between Indochina and Australia and consists of over 13 000 islands 
including the “Spice Islands” (Gils and Cox 1994). Indonesia stretches 
across 5 100 km and encompasses a wide range of habitats (Whitten 
and Whitten 1996), and therefore blessed with a vast diversity of plants 
with medicinal value. In the early part of the 20th century (1913–
1922), literature on the curative and preventive uses of plant material of 
Indonesia entitled as “De Nuttige Planten van Naderlansch-Indie” was 
published in four volumes by K.Heyne (Hirschhorn 1983). In 1953 van 
Steenis-Kruseman published Select Indonesian Medicinal Plants based 
largely on historical literature (Elliott and Brimacombe 1987). Much 
study has been carried out in recent years on Indonesian medicinal 
plants by distinguished universities around the world. As described by 
Shibuya and Kitagawa (1996) from Fukuyama University, Hiroshima, 
Japan, “series of scientific expeditions have been conducted by 
Japan, in Indonesia for collecting information and materials relating 
to the pharmacochemical study of locally used medicinal plants and 
Javanese traditional medicine “jamu” since 1985.” Plant derived 
medicines are not only administered orally, but are widely used in 
aromatherapy such as herbal steam baths which are used by women 
recuperating after childbirth (Zumsteg and Weckerle 2007). The use 
of therapeutic herbal steam baths are not only prevalent among the 
Thais (Anderson 1993; Wang et al., 2003) but are widely practiced 
in Indonesia and in Sulawesi where it is known as bakera (Siagian 
2002; Zumsteg and Weckerle 2007). Although the major focus for 
drug discovery has recently shifted to high-throughput screening 
coupled with computational and molecular modeling (Young et al., 
2002), however working with traditional or local healers still remains 
a valid method for the identification of potential compounds that may 
be essential for the development of novel pharmaceuticals (Buenz 
et al., 2005; Martin and Ernst 2003; Ram 2001). These local healers 
and traditional birth attendants are often referred to as dukun bajis in 
the local Indonesian language (Hennessy et al., 2006; Mahyar et al., 
1991) and play a very important role as sentinels of the traditional 
medicinal lore, the knowledge of which is often transmitted orally from 
generation to generation. Besides providing assistance during delivery 
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and advice on fertility related matters, the dukun bajis also make profuse 
use of the medicinal herbs in their practice and play a role in maintaining 
the traditional magico-religious customs (Neumann and Lauro 1982). In 
Bali, Indonesia, there are thousands of palm-leaf manuscripts (known as 
lontar in Balinese) that have been compiled from ancient times containing 
valuable healing information and advice, which are still adhered to by 
the traditional healers of Bali today (McCauley 1988). 

In this paper, we describe the key medicinal plants from that are used 
as traditional medicine in Indonesia.

Medicinal Plants
Aloe vera is a member of the Lilaceae family and is known as jadam in 
Bahasa Indonesia and Bitter Aloes in English. The genus Aloe belongs to 
the Asphodelaceae Alooidea sub family, and includes about 420 species 
mostly of the succulent type (Smith and Van Wyk 1998). The medicinal 
properties of Aloe vera had been recorded earlier by Heyne (1927) in 
his De Nuttige Planten van Naderlansch-Indie. The herb is cultivated 
throughout the tropics and in Indonesia the plant is found to occur in 
the Alas valley (Elliott and Brimacombe 1987) and in Pontianak city. The 
herb is however not indigenous to Indonesia. Historically, the Aloe vera 
plant is held sacred by the Muslims because it is believed to possess 
the power to ward off malignant influences from entering the homes 
(Zeilmann et al., 2003). Aloe vera is a succulent, cactus like plant and 
regarded as a typical xerophyte because of its adaptation to grow in areas 
that are hot and dry (Choi and Chung 2003) with availability of water. 
The plant is known to possess a large water storage tissue that allows it 
to adapt to a hot and arid environment (Ni et al., 2004). The leaves of 
Aloe vera are long and pointed and each leaf comprise of two parts, an 
outer green rind and an inner clear and mucilaginous pulp popular for 
its therapeutic properties (Ni et al., 2004). For the past 3 000 years, from 
ancient Mesopotamia to Egypt, Aloe vera has been used externally for 
the treatment of skin infections and wounds, and internally as a cathartic 
(Vinson et al., 2005). Even today, Aloe vera is commonly used to treat a 
number of skin complaints, such as dry skin and irritant contact dermatitis 
(West and Zhu 2003) and for the healing of burns (Visuthikosol et al., 
1995). In Indonesia, the mucilaginous juice from the leaves (pulp) is 
used in several medicinal preparations that are either taken orally or 
rubbed on the skin to treat mental disorders (Elliott and Brimacombe 
1987). The pulp extract of Aloe vera is rich in mannan (Ni et al., 2004). 
According to Mayilyan et al., (2006) immunological research into mental 
disorders like Schizophrenia indicates that infectious or autoimmune 
processes might play a role in causing these disorders. The complement 
system is the main mediator that regulates innate immune defense and 
hence plays a role in activating many functions related to the immune 
defense system such as inflammation and cell lysis. The complement 
system is activated via three pathways viz. the classical, the alternative 
and the lectin pathway and Mannan-binding lectin (MBL) is known 
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to activate the complement system via the lectin pathway (Mayilyan 
et al. 2006). Perhaps this could account for the use of mucilaginous 
juice from the leaves (pulp) by Indonesians to treat mental disorders as 
recorded by Elliott and Brimacombe (1987). Lotions are prepared from 
the plant and applied to treat musculoskeletal disorders and Aloe vera 
is also known to serve as a common ingredient in the preparations of 
traditional shampoos in Indonesia because of its alleged hair-growth 
promoting ability (Elliott and Brimacombe 1987). The mucilaginous 
juice from the leaves (pulp) of Aloe vera that is used in several medicinal 
preparations by the Indonesians is in fact, enriched with polysaccharides 
(Paes-Leme et al., 2005). The refined polysaccharide is known to act 
as an immunostimulant and enhances the release of cytokines such as 
interleukin-1, interleukin-6, tumor necrosis factor-a and interferon-c (Peng 
et al., 1991), all of which are important for the proliferation of fibroblasts. 
According to Kahlon et al. (1991) and Yates et al. (1992), proliferation of 
fibroblasts is responsible for the healing of burns, ulcers and wounds of 
the skin and gastrointestinal lining. Thus the whole gel extract of Aloe 
vera has been reported to possess many properties of pharmacological 
value, specifically in the healing of wounds and burns and even frost-bite, 
in addition to possessing antifungal, hypoglycemic and gastroprotective 
properties (Reynolds and Dweck 1999).
 Amaranthus spinosus or thorny amaranth is a member of the family 
Amaranthaceae. In Indonesia, it is known as bayam duri and generally 
grown near the dwellings of the Indonesians (Elliott and Brimacombe 
1987). In an inventory prepared by Elliott and Brimacombe (1987), 
Amaranthus spinosus has been included amongst the medicinal plants 
that are known to occur in the Alas valley of Indonesia. However most 
plants belonging to the genus Amaranthus are regarded as weeds in the 
cropping system (Ortiz-Ribbing and Williams 2006). This plant is found 
to occur in South-east Asia, Taiwan, especially in countries with tropical 
or subtropical climates (Chen 1997). In Indonesia, the leaves are used 
in a poultice and applied to boils to hasten pus formation (suppuration) 
(Elliott and Brimacombe 1987). The plant is also extensively used by the 
people of Mauritius and Rodrigues where they extract the juice for use as 
a diuretic and prepare poultices from the leaves as emollient (Gurib-Fakim 
et al., 1993). In Malaysia however, all five types of Amaranthus species is 
found to occur and is usually used as a vegetable namely “bayam putih” 
(Amaranthus paniculatus), “bayam merah” (Amaranthus gangeticus), 
“bayam itik” (Amaranthus blitum), “bayam duri“ (Amaranthus spinosus), 
and “bayam panjang“ (Amaranthus viridis) (Amin et al., 2006). All five 
species of Amaranthus mentioned above have been reported by Hunter 
and Fletcher (2002) to possess a high concentration of antioxidant 
related components. Ths plant is a betalain containing species and is 
therefore regarded both as an antimalarial and antimicrobial agent (Hilou 
et al., 2006). Also amaranthine from the genus Amaranthus is known 
to contain quaternary nitrogen in its structures and thereby retains the 
potential to inhibit Plasmodium growth by blocking the parasite’s choline 
intracellular transport (Ancelin and Vial 1986). Choline is crucial for the 
biosynthesis of the phosphatidylcholines, which are essential molecules 
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for the Plasmodium (Hilou et al., 2006). The plant is extensively used 
in traditional Chinese medicine to treat diabetes (Lin et al., 2005). 
Generally, the plant is used as antipyretic, diuretic, laxative and 
stomachic and the root extract is used to treat gonorrhea (Rahman 
et al., 2004). The boiled roots and leaves are given to children as a 
laxative, and also to treat constipation and jaundice (Chopra et al., 
1958; Yusuf et al., 1994). 

Bambusa vulgaris is commonly known as bamboo, this species is a 
giant woody grass (Lu et al, 2005), belonging to the family Gramineae 
and is known by several names in Bahasa Indonesia such as trieng 
gading, djadjang ampel, bamboe koenieng etc (Hirschhorn 1983). The 
distribution of bamboo is both tropical and subtropical (Lu et al, 2005), 
and in Indonesia, bamboo is not only found to occur in natural forests 
but in plantation forests and in community forest areas as well as in 
many villages of Indonesia; mostly in Java, Bali, Sumatra, Kalimantan, 
Sulawesi, Maluku, Irian Jaya, and Nusa Tenggara (Kartodihardjo 
2003). The bamboo leaves have been found to possess high medicinal 
properties and various studies have shown them to contain flavone 
glycosides, phenolic acids, coumarin lactones, anthraquinones and 
amino acids (Chen et al., 2002; Li et al., 2003; Luo and Chen 2003; 
Lu and Liao, 2003; Meng et al., 2002, Zhang and Ding 1996; Zhou 
1992). Because of the flavanoid content, the leaf extracts may possess 
many beneficial biological and therapeutic properties such as the 
ability to scavenge active oxygen radicals (Zhang and Ding 1996) 
and the potential of the flavonoids to be used as antiaging factor for 
skin protection (Zhang et al., 2004). Further studies also reveal that 
the leaves of the bamboo plant are rich in chlorophyll and can be 
used in food as a potential food antiseptic (Liu and Ding 2000). In 
Indonesia, bamboo shoots are used in complex medicinal preparations 
and consumed for treatment against abdominal pain and jaundice 
(Elliott and Brimacombe 1987). A decoction is also prepared from the 
shoots of bamboo along with the roots of coconut palm and drunk as 
a remedy for insomnia (Elliott and Brimacombe 1987). According to 
Hirschhorn (1983), preparations from bamboo is also used as a clotting 
agent in Indonesia to stop bleeding. In Trinidad and Tobago, bamboo 
is used to treat cuts, and injuries a along with Solanum melongena 
(egg plant) Jatropha curcas (Barbados nut) Jatropha gossypifolia (a 
weed found in Jamaica / India) Bidens alba (hairy beggar’s tick), Bidens 
pilosa (Spanish needle), Cucurbita pepo (pumpkin), Tournefortia 
hirsutissima (chiggery grapes), Bixa orellana (annatto plant) and Cocos 
nucifera (coconut) (Lans 2007). Bamboo shavings (Caulis bamfusae 
in taeniam), which are the intermediate layer of the stems, have 
been used in clinical traditional Chinese medicine (TCM) to treat 
stomachache, diarrhea or vomiting, chest diaphragm inflammation, 
restlessness and excessive thirst, and its efficacy has been documented 
in the materia medica of past dynasties in Chinese history (Zhang et 
al., 2004). The antioxidant from the leaves of bamboo (AOB) has also 
been certificated as a novel and naturally occurring antioxidant by the 
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Ministry of Health of the People’s Republic of China, and has been 
used in various food systems (Lu et al., 2005).
 
Cassia alata belonging to the family Leguminosae (Elliott and 
Brimacombe 1987) is a pantropical shrub (Ibrahim and Osman 
1995) found at the edges of forests. It is native to Southeast Asia, 
Fiji, Northern Australia, Africa and Latin America (Parsons and 
Cuthbertson 1992). The plant has been reported as one among the 
other medicinal plants that are found to grow in the Riau province of 
Sumatra that are used by the Talang Mamak and the Orang Melayu 
people (Grosvenor et al., 1995). The plant has conspicuous spikes of 
bright yellow flowers and thus aptly named as Golden candlesticks 
(Elliott and Brimacombe 1987). It is known as gelenggang in Malaysia, 
Mbai Ni Thangi in Fiji, Ringworm bush in Australia, Ketepeng badak 
in Indonesia and Te’elango in Tonga (Somchit et al., 2003). The uses 
of Cassia alata include that of an antihelminthic and an antimicrobial 
agent (Ibrahim and Osman 1995). The plant is also used as a laxative 
and diuretic, for treating snakebites (Palanichamy et al., 1988) 
and as a remedy for uterine disorders (Kirtikar and Basu, 1975). 
The antimicrobial property of Cassia alata against Streptococcus 
mutans, the causative agent of dental caries have been studied by 
Limsong et al. (2004). Dental caries is caused by the colonization 
and accumulation of oral microorganisms, with adherence being 
the initial step in the colonization process (Gibbons1984). From the 
results obtained by Limsong et al., (2004) it was concluded that Cassia 
alata had the potential to inhibit the adherence of Streptococcus 
mutans in vitro and thus could serve as a useful agent in the control 
of dental caries. For treatment of scorpion sting, a paste is prepared 
from any part of the plant and applied externally at the site of sting 
(Palanichamy et al., 1988). The following uses of Cassia alata has 
been reported by Elliott and Brimacombe (1987) in Indonesian folk 
medicine (a) the leaves are either macerated with powdered lime 
and sulphur or mixed with camphor along with the crushed seeds 
of candlenut tree (Aleurites moluccana) and used for treating rashes 
related to ringworms (b) for treatment of malaria, a decoction of 
the leaves mixed with those of Carica papaya (papaya) is drunk (c) 
for the treatment of lower abdominal pain, the leaves are mashed 
with coconut oil and boiled (d) a complex preparation from Cassia 
alata is prepared and applied externally for jaundice associated with 
upper abdominal pain. According to Grosvenor et al. (1995) people 
of the Riau province in Sumatra also drink a decoction prepared 
from the roots of the plant to relieve constipation or eat the young 
leaves with rice as a laxative. Anthraquinones that accumulate in the 
roots and the aerial parts of the plant (Kelly et al., 1994; Yadav and 
Kalidhar 1994) are responsible for imparting the laxative property 
to the plant and thus can be used as a purgative to stimulate bowel 
evacuation (Elujoba et al., 1989). Besides anthraquinones, leaves 
of Cassia alata have been found to possess flavanoids (Rao et al., 
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1975), quinones and sterols (Mulchandani and Hassarajani 1975) 
and the leaves have been investigated for their laxative (Rai 1978), 
antibacterial (Fuzellier et al., 1981), antifungal (Fuzellier et al., 1982), 
anti-inflammatory and analgesic effects (Palanichamy and Ngarajan 
1990a; 1990b). In the roots of Cassia alata however, flavanoids 
along with quercetin, naringenin and kaempferol have been found 
to accumulate (Samappito et al., 2002). In Malaysia the leaf extract is 
also used to treat ringworm infection and according to Ibrahim and 
Osman (1995) a small amount of additional lime is mixed with the 
extract for maximum effect. The leaves of Cassia alata are not only 
used as an effective ringworm treatment in India (Dey and Bahadur 
1973) but the crushed leaves mixed with black pepper are also used 
to treat dhobi itch of the head and skin (Dey and Bahadur 1973; 
Kirtikar and Basu 1975). For the treatment of eczema, the best results 
are usually obtained by repeatedly washing the affected parts with 
a strong decoction prepared from the leaves and flowers of Cassia 
alata  (Palanichamy et al., 1988). 

Coriandrum sativum, which belongs to the Umbelliferae family is an 
erect annual herb of about 20–70 cm in height (Eguale et al., 2007). The 
plant is a native of the eastern Mediterranean (Elliott and Brimacombe 
1987) from where it may have spread to India, China and rest of 
the world (Coskuner and Karababa 2007). In Bahasa Indonesia, it is 
known as ketumbar and in English the seed simply known as coriandar 
(Elliott and Brimacombe 1987) is used as a culinary spice (Elliott and 
Brimacombe 1987; Gupta et al., 1991). The seeds of coriander are 
almost ovate globular in shape with multiple longitudinal ridges on the 
surface and possess a sweet, slightly pungent, citrus like flavor with a 
hint of sage (Coskuner and Karababa 2007). The seeds contain about 
1 % essential oil with monoterpenoid and linalool being the main 
components (Wichtl 1994). In Indonesia, the seeds are used in oral 
remedies for the treatment of coughs, leprosy, central chest pain and 
indigestion (Elliott and Brimacombe 1987). The seeds have also been 
used as a drug for the treatment of indigestion and rheumatism, against 
worms and also for the treatment of pain in the joints (Wangensteen, 
et al., 2004; Wichtl 1994). According to Elliott and Brimacombe 
(1987), coriander seeds are included in a pessary and are used by 
Indonesian women, 4–11 days after childbirth. As an important plant 
of medicinal value, Coriandrum sativum has been credited with a long 
list of medicinal usage in various forms such as the use of powdered 
seeds or dry extract, tea, tincture, decoction or infusion and these 
have been recommended for the treatment of dyspeptic complaints, 
loss of appetite, convulsion, insomnia and anxiety (Emamghoreishi 
et al., 2005; Msaada et al., 2007). Studies have also reveled that the 
essential oils and various extracts from coriander possess antibacterial 
activity (Burt, 2004; Cantore et al., 2004; Kubo et al., 2004). Moreover, 
it has also been specified that the volatile components that are present 
in the essential oil of both seeds and leaves actually confer the plant 
with the potential to inhibit growth of a range of microorganisms 
(Delaquis et al., 2002). Increase in blood insulin level is one of the 
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mechanisms behind hypoglycemia, which usually occurs when the 
pancreas is stimulated to secrete insulin from ß-cells (Jain and Vyas 
1975). From a study conducted by Chithra and Leelamma (1999) on 
carbohydrate metabolism in rats maintained on high fat cholesterol 
diet, the hypoglycemic (antidiabetic) property of Coriandrum sativum 
seeds (Gallagher et al., 2003) has been demonstrated. According 
to Chithra and Leelamma (1999), the hypoglycemic effect could 
be initiated by the seeds through increased utilization of glucose 
during liver glycogen synthesis, decreased degradation of glycogen 
in producing blood sugar, increased rate of glycolysis and decreased 
rate of gluconeogenesis. The same authors Chithra and Leelamma 
(2000) have also investigated the biochemical effect of coriander seeds 
on lipid metabolism in 1,2-methyl hydrazine (DMH) induced colon 
cancer in rats. In a study conducted by Guerra et al. (2005), among 
the five fractions viz. ß-carotene, ß-cryptoxanthin epoxide, lutein-
5,6-epoxide, violaxanthin and neoxanthin that were isolated from 
a coriander ether extract using column chromatography, ß-carotene 
was identified as the principal antioxidant component in Coriandrum 
sativum Garcinia mangostana or Mangosteen (or manggis in Bahasa 
Indonesia) belongs to the Guttiferae family (Elliott and Brimacombe 
1987) and is widely distributed throughout Thailand, India, Sri Lanka, 
Myanmar, Indonesia, Malaysia, Philippines and China (Yu et al., 
2007). Mangosteen is a climacteric fruit, often referred to as “the 
queen of fruits” and the aril which is white, soft, juicy with a pleasant 
aroma is mostly eaten fresh (Yu et al., 2007). Members of the genus 
Garcinia are a rich source of secondary metabolites, which include 
the xanthones (Suksamrarn et al., 2002) such as ß- and ß-mangostins, 
mangostenol, mangostenone A, trapezifolixanthone, tovophyllin B, 
and garcinone B (Chiang et al., 2004). Other secondary metabolites, 
include the flavonoids (isoflavone and flavone), benzophenones, 
lactones as well as phenolic acids and hence retains the potential 
to exhibit a wide array of biological and pharmacological activities 
(Bennet and Lee 1989; Minami et al., 1994). Mangosteen is used as a 
traditional medicine for the treatment of abdominal pain, dysentery, 
diarrhea, suppuration, infected wound, leucorrhoea and chronic ulcer 
and gonorrhoea (Jayaprakasha et al., 2006). In Indonesia a decoction 
is prepared from the skin of mangosteen fruits along with the bark 
of Lansium domesticum (duku in Bahasa Indonesia) and drunk as a 
remedy for bloody diarrhea (Elliott and Brimacombe 1987). Studies 
have also revealed that mangosteen possess anti-inflammatory 
(Gopalakrishnan et al., 1997), and antitumor properties (Williams et 
al., 1995). The antileukemic xanthones have been isolated from plants 
belonging to the Guttiferae family (Balasubramanian and Rajagopalan 
1988). The antibacterial activity of the plant against methicillin 
resistant Staphylococcus aureus has been documented by (Sakagami 
et al., 2005) and against Helicobacter pyroli by (Mahabusarakum et 
al., 1983). Mangosteen is not only used in the treatment of diarrhea, 
cystitis, dysentery, eczema, but also as an astringent (Anon1 1956) 
and an anti-diabetic (Pai et al., 1979). 
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Sweet potato or ubi rambat as known in Indonesia is a creeping, 
tuberous-rooted, perennial herb belonging to the Convolvulaceae 
family (Mukherjee et al., 2006). Plants are widely cultivated in 
many tropical and subtropical countries especially in India, China, 
Philippines and the South Seas Islands. (Elliott and Brimacombe 
1987; Mukherjee et al., 2006). According to food and agriculture 
organization (FAO), sweet potato (Ipomoea batatas) is the sixth most 
important food crop in the world (Huang et al., 2006). In Indonesia 
sweet potato is cultivated in Banda Aceh, in north, west and south 
Sumatra, Riau, Jambi and Bengkulu (Anon2 2000). The Indonesians 
use the leaves of sweet potato along with the stems of Ipomea 
aquatica Forsk. (water spinach), powdered lime and Amaranthus 
spinosus (thorny amaranth) to prepare a paste which is then applied 
to boils (Elliott and Brimacombe 1987). One of the health benefits of 
plants (both fruits and vegetables) can be attributed to the presence 
of antioxidant vitamins that exhibit antioxidant properties (Dimitrios 
2006) and studies have shown that the leaves of Ipomoea batatas 
are rich in flavanols and flavones, the subgroups of flavonoids (Chu 
et al., 2000). Flavanoids are large compounds that possess strong 
free radical scavenging and antioxidant activities (Rafat et al., 1987; 
Robak and Gryglewski 1988; Scott and Slater 1981) and tend to 
occur as glycosides and contain several hydroxyl groups on their 
ring structures (Chu et al., 2000). Food derived flavonoids such as the 
flavonols quercetin, kaempferol and myricetin also possess anticancer 
activity (Verma et al., 1988; Yoshida et al., 1990). Hypoglycemic 
effects of sweet potato have been investigated by Matsui et al. (2002) 
in Sprague-Dawley rats and Kusano and Abe (2000) in Zucker fatty 
rats. Both studies have demonstrated the hypoglycemic effects of the 
plant i.e. the ability to reduce blood sugar level either by reducing 
insulin resistance (Kusano and Abe 2000) or by postprandial (after 
food intake) glucose suppression effect (Matsui et al., 2002). In the 
study conducted by Matsui et al. (2002), diacylated anthocyanin 
isolated from storage roots of sweet potato cv. Ayamurasaki was 
orally administered in male eight weeks old Sprague-Dawley rats. 
The beneficial effects of Caiapo, the extract of white-skinned sweet 
potato on fasting plasma glucose, as well as on total and low-density 
lipoprotein (LDL) cholesterol in type 2 diabetic patients have been 
reported by Ludvik et al. (2002). Cultivated potato is extremely 
poor in provitamin A (Diretto et al., 2007) however the botanically 
distant orange-fleshed sweet potato is rich in ß-carotene, which is 
a provitamin A carotenoid, used by the body to produce vitamin A 
(de Vries 2000).
 
 Myristica fragrans a member of the Myristicaceae family  is a 
medium-size tree cultivated in the tropical regions (Spricigo et al., 
1999). The seeds (dried kernels) of Myristica fragrans are known as 
nutmeg (Holstege 2005) in English and as pala in Bahasa Indonesia 
(Elliott and Brimacombe 1987). Indonesia and Sri Lanka are among 
the major producers of nutmeg in the world  (Spricigo et al., 1999). 
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Prior to European contact nutmeg was found only in the Banda 
islands of Indonesia (Gils and Cox 1994) because of its heavy 
annual rainfall of 2210 –3667 mm (Purseglove et al., 1981), a 
tropical climate and rich volcanic soil (Gils and Cox 1994). Essential 
oil from the seeds of nutmeg is extensively used in flavoring food 
products such as dehydrated soups, ice creams, sauces, bakery 
products, processed meat and myristicin, one of the constituents, of 
the essential oil is responsible for imparting the characteristic aroma 
of nutmeg (Bauer 1985) Myristicin has been isolated from nutmeg 
using high-performance liquid chromatography  (Holstege 2005). 
Nutmeg is an important traditional plant of high medicinal value to 
the Indonesians and is used to treat stomach and kidney disorders 
as well as to alleviate abdominal cramps, rheumatism, nervousness, 
vomiting, whooping cough and flatulence (because of its carminative 
property) (Kloppenburgh-Versteegh 1934). To treat abdominal 
cramps, teaspoonful of nuts are taken with salt (Hirschhorn 1983). 
Nutmeg seeds are used as a stimulant, digestive, aphrodisiac and post 
childbirth tonic in Mohammedan and Malay medicine (Burkill 1935). 
The plant is a native of east Malaysia where it is a major constituent 
of medicinal preparation that are used as oral remedy for cough 
and vomiting, for the treatment of disorders related to the urinary 
tract, indigestion and infertility in women (Elliott and Brimacombe 
1987). In China, the nuts are crushed into a powder and used as a 
warming and astringent remedy for dysentery in both children and 
the aged whilst in IndoChina the powdered seeds are boiled with 
rice and consumed as a treatment against dysentery, anorexia and 
colic (Janssens et al., 1990). The kernel of nutmeg contains volatile 
oil, fats, starch, and mucilage (Sonavane et al., 2002). The fixed oil 
(fatty oil, total fatty acid composition) contains myristicin, myristic 
acid (straight-chain saturated fatty acid first isolated from nutmeg in 
1926) while the volatile oil component contains pinene, sabinene, 
camphene, elemicin, isoelemicin, eugenol, methoxyeugenol, 
isoeugenol, safrole, etc. (Evans 1996; Isogai et al., 1973; Janssen 
et al.,1990). The seeds of Myristica fragrans are attributed with 
psychotomimetic properties and known to possess both stimulatory 
and depressant activities (Sonavane et al., 2002). According to 
Truitt et al. (1961), nutmeg devoid of its volatile oil may retain the 
gastrointestinal properties but may loose the psychotropic properties. 
Perhaps the psychotropic characteristic of the plant imparted by 
volatile oils may be one of the reasons for its frequent use both 
as a stimulator and energizer in aromatherapy (Spricigo 1998). 
Nutmeg is also abused for its narcotic and hallucinogenic properties 
— one to three seeds or 5–30 g of the ground nut are used to attain 
psychogenic effects (Holstege 2005). Eugenol a methoxyphenol with 
a short hydrocarbon chain (Ito et al., 2005) found in aromatic plants 
like cloves, cinnamon and ocimum is also found to occur as the 
major constituent of volatile oil in nutmeg (Kumarvelu et al., 1996). 
Eugenol inhibits the accumulation of lipid peroxidation products in 
erythrocytes and maintains activities of antioxidant enzymes such 
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as superoxide dismutase, catalase, glutathione peroxidase, glutamine 
transferase, and glucose 6-phosphate dehydrogenase (Kumarvelu et 
al., 1996). The oil is also used to treat malarial debility (Perry 1980). In 
dentistry, eugenol is used both as root canal sealers as it is very effective 
for its antibacterial activity against oral bacteria (Lai et al., 2001), as an 
analgesic (Maralhas et al., 2006) and as a local anaesthetic for treatment 
of post-operative pain after gingivectomy (Skoglund and Jorkjend 1991). 
In the Unani system of medicine, some spices are usually considered 
as sexual invigorators (aphrodisiacs) and studies by Tajuddin et al. 
(2003) showed that ethanolic extracts of both nutmeg and clove could 
not only arouse the mounting behaviour of male Swiss mice, but also 
significantly increase their mating performance. Due to niacin content 
(1.4mg/100g) in nutmeg it tends to exhibit hypolipidaemic activity 
(Ram et al., 1996) and therefore benign to the body system because 
hyperlipidaemia is associated with the initiation and progression of 
atherosclerosis (Brown et al., 1981; Kennel et al., 1971). Nutmeg is 
a plant with high medicinal value such as astringent, antithrombotic 
(Olajide et al., 1999), antiplatelet aggregation, antifungal, and anti-
inflammatory activities (Nadkarni 1998; Olajide et al., 1999).  
 Nigella sativa is an annual herbaceous, dicotyledon belonging 
to the Ranunculaceae family (Al-Gaby 1998; Atta 2003) and widely 
distributed in Asian and Mediterranean countries (Nair et al., 2005) 
as well as in Europe and northern Africa (Salem 2005). The plant is 
bushy, self-branching with white or pale to dark blue flowers (Salem 
2005) The numerous white trigonal seeds are contained within a fruit 
capsule which on maturation opens up and the seeds are consequently 
exposed to the air thus turning black in color (Schleicher and Saleh 
1998). In Bahasa Indonesia, it is known as jira hitam or black cumin 
(Elliott and Brimacombe 1987). The plant has a rich historical and 
religious background and was referred to by the prophet Mohammed for 
its healing powers (Goreja 2003) and has been mentioned in the Holy 
Bible as “the curative black cumin” (Junemann 1998). Jira hitam, or black 
cumin seed oil extract, has been used for thousands of years as a spice, 
condiment, carminative and food preservative, as well as a protective 
and curative treatment for numerous disorders in traditional and Indian 
folk medicine (Aboutabl et al., 1986; El-Sayed et al., 1996; Merfort et 
al., 1997; Nadkarni 1976; Nair et al., 2005). In Indonesia, the seeds 
of Nigella sativa are ground with white cumin (Cuminum cyminum) 
seeds or jira putih and the leaves of Citrus aurantium (bitter orange 
– an important Chinese herb) and applied to the forehead to relieve 
headaches (Elliott and Brimacombe 1987). The seeds are also used as 
an ingredient for an oral remedy that is used for the treatment of arthritis 
and other joint diseases (Elliott and Brimacombe 1987). The ability of 
the black cumin seeds to relieve the effects of arthritis can be attributed 
to the anti-inflammatory properties of the seeds (Ali and Blunden 2003). 
Morsi (2000) also used both the crude alkaloid extract and the water 
extract prepared from the seeds of Nigella sativa to screen the efficacy of 
the extracts against a variety of organisms isolated from human patients 
suffering from septic arthritis and noted that (a) the Gram negative 
isolates were affected more than the Gram positive isolates and (b) also 
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the antibacterial action was concentration dependent. The antifungal 
activity of Nigella sativa has been assessed against the yeast Candida 
albicans (Khan et al., 2003) and the dermatophytes (Aljabre et al., 2005). 
One of the major components of the essential oil from Nigella sativa 
is the thymoquinone (Ali and Blunden 2003) that readily dimerizes to 
form dithymoquinone (El-Dakhakhny 1963). From a study carried out by 
Aljabre et al. (2005) against eight species of dermatophytes, four species 
of Trichophyton rubrum and one each of Trichophyton mentagrophytes, 
Epidermophyton floccosum and Microsporum canis using ether extract 
of Nigella sativa and its active principle thymoquinone it was apparent 
that Nigella sativa retains the potential to be used as a source in the 
development of antidermatophyte drugs. Other than antimicrobial 
activity, studies have shown that thymoquinone from Nigella sativa is 
also attributed with many other therapeutic properties for e.g. it protects 
the hepatocytes and therefore the liver from exogenous toxins (Badary 
et al., 2000; Daba and Abdel-Rahman 1998), it also protects the liver 
from the toxic effects of cisplatin and carbon tetrachlorides (El-Daly 
1998; Nagi et al., 1999), enhances the antitumor effect of ifosfamide 
on induced ascites carcinomas (Badary 1999) and increases the 
resistance of mixed lymphocytes in culture against mitogens and exerts 
additional immunomodulatory effects by influencing the production 
of interleukin IL 1ß, IL-8 and TNF-α (Haq et al., 1995). The efficacy of 
the plant in the treatment of skin conditions such as eczema has also 
been recognized worldwide (Goreja 2003). Moreover studies carried 
out by Kalus et al. (2003) have also proved that the oil of Nigella sativa 
is capable of relieving symptoms of allergic diseases such as allergic 
rhinitis, atopic eczema and bronchial asthma. Thus in the traditional 
folk medicine of the Middle and Far East, black cumin seeds have been 
used to treat a wide range of illnesses, encompassing bronchial asthma, 
headache, dysentery, infections, obesity, back pain, hypertension and 
gastrointestinal problems (El-Dakhakhny 1965; Schleicher and Saleh 
1998). According to Salem (2005), the seeds are also ground to a 
powder, mixed with a little flour as a binder, and applied externally 
to treat abscesses, nasal ulcers and rheumatism. Black seed extract or 
oil has also been reported to possess (a) antioxidant activity by Burtis 
and Bucar (2000), (b) antitumor activity by Worthen et al., (1998), and 
(c) the potential to induce stimulatory effect on the immune system by 
Salem and Hossain (2000).
 
 Solanum torvum or Turkey berry belonging to the Solanaceae family 
is a cultivated relative of eggplant Solanum melongena L. (Gousset et 
al., 2005). It is a prickly creeping shrub native to India (Deb 1979), and 
distributed in most pantropical areas, particularly South East Asia, the 
Mascarene and the Pacific islands as well as the West Indies (Gousset 
et al., 2005). In Indonesia it is known as rimbang pahit or ungke pahit 
(Elliott and Brimacombe 1987). The fruits are edible and are used 
as vegetables (Sivapriya and Leela 2007). In Malaysia, the plant is 
categorized as an ulam – the traditional vegetables of the Malays that 
encompass more than 120 species from various families, and includes 
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shrubs as well as large trees (Mansor 1988). The berries, that are 
bitter to taste, are used in Indonesia for the treatment of malaria and 
other fevers. The berries are first pounded together with the fruits of 
Artocarpus integra (jack fruit) which is cultivated in the Alas valley 
in Indonesia and the rhizomes of Curcuma sp. and the juice is 
subsequently drunk (Elliott and Brimacombe 1987). The berries are 
mashed together with the leaves of Curcuma domestica (Turmeric) 
and applied to the eyes to treat trachoma or are mixed with the fruits 
of Gmelina elliptica (Parrot’s beak) and are taken as a cure for beri-
beri (Elliott and Brimacombe 1987). In Malaysia, Solanum torvum is 
applied to cracks in the feet for its antimicrobial property (Wiart et 
al., 2004). From a study conducted by Wiart et al. (2004) in which 
methanol extracts from leaves, barks and roots of 50 medicinal plants 
including Solanum torvum from the state of Perak, Malaysia were 
screened for their antibacterial and antifungal activity, it was apparent 
that Solanum torvum displayed a high degree of activity, against at 
least four out of the six microorganisms thus tested (Bacillus cereus, 
Bacillus subtilis, Candida albicans, Escherichia coli, Pseudomonas 
aeruginosa and Staphylococcus aureus). From the results, thus 
obtained Wiart et al. (2004) concluded most of the plants including 
Solanum torvum would serve as good sources of antimicrobial agents 
and was worthwhile to carry out further investigations. Because of 
its antimicrobial activity the fruit juice of Solanum torvum is used in 
many parts of the North-West Province of Cameroon for the treatment 
of abscesses, jigger wounds, skin infections such as ringworm, 
athlete’s foot in humans and dermatophilosis in animals (Chah et 
al., 2000). Besides antibacterial and antifungal activity the plant is 
also endowed with antiviral activity and an antiviral isoflavonoid 
sulfate and a steroidal glycoside have been isolated from the fruits of 
Solanum torvum (Arthan et al., 2002). In Africa, it is used as a tonic 
and a hemopoietic agent and is also used for the treatment of pains 
(Daziel 1937; Watt and Breyer-Brandwijk 1962). In India, the juice 
extracted from leaves of Solanum torvum is used to reduce body 
heat and unripe fruits are used to strengthen the body (Muthu et al., 
2006). Decoction prepared from the fruits is used as a remedy for 
cough related ailments and is considered useful in cases of liver and 
spleen enlargement (Siemonsma and Piluek 1994). The plant is both 
a sedative and diuretic and the leaves are used as a haemostatic to 
prevent excess bleeding during hemorrhages. The ripened fruits are 
used in the preparation of tonics and haemopoietic agents and also 
as a treatment for pain (Kala 2005). 

Conclusion 
Botanically Indonesia is among one of the richest countries in the 
world with a highly diversified distribution of different plant species. 
This vast diversity has been partly attributed to the size of the country 
and partly to Indonesia’s complex geological past. The breakup of the 
single supercontinent Pangea, the collision of the two land masses, 
Laurasia and Gondwana and consequently the unique topographical 
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characteristics it acquired as a result, which has greatly influenced 
the floral diversity of the archipelago (Whitten and Whitten 1996). 
The rain forests of Indonesia that occur in Java, Sumatra, Maluku 
and Lesser Sundas may abound in medicinal plants, containing 
untapped natural products especially the secondary metabolites that 
are still unknown to the modern pharmaceutical industries. Sadly 
the traditional knowledge of the medicinal plants in most parts of 
the world stands at the brink of a ruinous course today. In Indonesia 
for example, the demand for space to accommodate the briskly 
growing population has led to extensive clearing of the rainforests 
on one hand. Whilst on the other, with every increasing day, the 
age-old traditions of the indigenous medicine practitioners like the 
dukuns bajis and balians of Bali are being challenged by the more 
scientifically sound and hospital/health clinic based approach of 
modern medicine. 

The use of herbal medicines has been deemed to be both 
therapeutic (for curing) and prophylactic (for prevention) and the 
use of the latter has been more aptly attributed to animals such as 
the chimpanzees (Pan troglodytes). (Hart 2005). Ethnomedicine 
has long been scorned for its dearth of sound scientific reasoning, 
a practice in which the “traditional healers” with its charms and 
herbs is more often disposed towards the psychological healing of 
a “person” as an individual, while biomedicine on the other hand, 
has been criticized by many for its more impersonal outlook where 
the doctors tend to be more focused on diagnosing and treating 
the “disease” rather than the person (Neumann and Lauro 1982). 
Today, research in the area of medicinal plants is undergoing a 
more profound shift towards the investigation of the molecular 
mechanisms, the unraveling of signaling pathways with its many 
receptor-ligand complexes, numerous regulatory proteins and their 
specific binding sites, development of transgenic plants with high 
medicinal values as well as in unveiling the biochemistry behind 
both the aetiology of the disease and the healing properties of the 
plant. In this article, wherever possible, attempts have been made 
to address the biochemical aspects of the healing properties of 
medicinal plants that have been used by traditional healers and 
medicine men of Indonesia from ancient times and to whom both 
religion and healing, the physical and the spiritual dimension are 
intertwined into an integrated whole.  

Disclaimer
The authors compiled this article based on the information provided 
in the published literature.  The authors accept no liability or no 
responsibility whatsoever for any loss to any person resulting from 
reliance upon the materials contained in this article.  The contents 
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of this article are not meant to constitute professional, health or other advice 
and readers should seek their own competent professional, health and other 
advice.  

References 
1. Aboutabl, E.A., El-Azzouny, A.A. and Hammerschmidt, F.J. (1986). Aroma volatiles of Nigella sativa L. seeds. In’ Brunkel, 

E.J., Editor, 1986. Progress in Essential Oil Research, Walter de Gruyter & Co., New York, pp. 49–55.
2. Al-Gaby, A.M.A. (1998). Amino acid composition and biological effects of supplementing broad bean and corn proteins 

with Nigella sativa (black cumin) cake protein. Nahrung 42: 290–294.
3. Ali, B.H. and Blunden, G. (2003). Pharmacological and toxicological properties of Nigella sativa. Phytotherapy Research 

17: 299-305. 
4. Aljabre, S.H.M., Randhawa, M.A., Akhtar, N., Alakloby, O.M., Alqurashi, A.M. and Aldossary, A. (2005). Antidermatophyte 

activity of ether extract of Nigella sativa and its active principle, thymoquinone. Journal of Ethnopharmacology 101: 116-
119. 

5. Amin, I., Norazaidah, Y. and Hainida, K.I.E. (2006). Antioxidant activity and phenolic content of raw and blanched Amaranthus 
species. Food Chemistry 94: 47-52. 

6. Ancelin, M.L. and Vial, H.J. (1986). Quaternary ammonium compound efficiently inhibit Plasmodium falciparum growth 
in vitro by impairment of choline transport. Antimicrobial Agents and Chemotherapy 29: 814–820.

7. Anderson, E.F. (1993). Plants and people in the golden triangle: ethnobotany of the hill tribes of northern Thailand. Silkworm 
Books. Chiang Mai. 

8. Anon 1. (1956). The Wealth of India. New Delhi, India. Council of Scientific & Industrial Research 4:105.
9. Anon 2. (2000) Special Report: Food concerns mount in parts of Indonesia following serious floods. http://www.fao.org/

giews/english/alertes/2000/SRINDO Accession date: 11th May 2007. 
10. Arthan, D., Svasti, J., Kittakoop, P., Pittayakhachonwut, D., Tanticharoen M. and Thebtaranonth, Y. (2002). Antiviral isoflavonoid 

sulfate and steroidal glycosides from the fruits of Solanum torvum. Phytochemistry 59: 459-463. 
11. Atta, M.B. (2003). Some characteristics of nigella (Nigella sativa L.) seed cultivated in Egypt and its lipid profile. Food 

Chemistry 83: 63–68.
12. Badary, O.A. (1999). Thymoquinone attenuates ifosfamide-induced Fanconi syndrome in rats and enhances its antitumor 

activity in mice. Journal of Ethnopharmacology 76: 45-48. 
13. Badary, O.A., Abdel-Naim, A.B., Abdel-Wahab, M.H. and Hamada, F.M. (2000). The influence of thymoquinone on 

doxorubicin induced hyperlipidemic nephropathy in rats. Toxicology 143: 219-226. 
14. Balasubramanian, K. and Rajagopalan, K. (1988). Novel Xanthones from Garcinia mangostana structures of BR-Xanthone-A 

and BR-Xanthone-B. Phytochemistry 27: 1552-1554. 
15. Bauer, K. (1985) In: Common Fragrance and Flavor Materials: Preparation, Properties and Uses VHC, Weinhein pp. 159.
16. Bennet, G.J. and Lee, H.H. (1989) Xanthones from Guttiferae. Phytochemistry 28: 967–1998.
17. Blumenttal, M., Busse, W.R., Goldberg, A. (1998). The complete commission monograph: therapeutic guide to herbal 

medicine. Integrative Medical Commission, Boston. pp. 80–87.
18. Brown, M.S., Kovanen, P.T. and Goldstein, J.L. (1981). Regulation of plasma cholesterol by lipoprotein receptors. Science 

212: 628-635. 
19. Buenz, E.J., Johnson, H.E., Beekman, E.M., Motley, T.J. and Bauer, B.A. (2005). Bioprospecting Rumphius’s Ambonese 

Herbal: Volume I. Journal of Ethnopharmacology 96: 57-70.
20. Burkill, I.H. (1935). Dictionary of the Economic Products of the Malay Peninsula. 2nd Edn. Vol-2. I-Z. Crown Agents. London. 

pp. 1554-1556.
21. Burt, S. (2004). Essential oils: their antibacterial properties and potential applications in foods-a review. International Journal 

of Food Microbiology 94 :  223–253.
22. Burtis, M. and Bucar, F. (2000). Antioxidant activity of Nigella sativa essential oil. Phytotherapy Research 14: 323–328.
23. Cantore, P.L., Iacobellis, N.S., De Marco, A., Capasso, F. and Senatore, F. (2004).  Antibacterial activity of Coriandrum 

sativum L. and Foeniculum vulgare Miller var. vulgare (Miller) essential oils. Journal of Agricultural and Food Chemistry 
52: 7862–7866.

24. Chah, K.F., Muko, K.N. and Oboegbulem, S.I. (2000). Antimicrobial activity of methanolic extract of Solanum torvum fruit. 
Fitoterapia 71: 187-189. 

25. Chen, J-P. (1997). Batch and continuous adsorption of Strontium by plant root tissues. Bioresource Technology 60: 185-
189. 

26. Chen, Q., Wu, L.J. and Ruan, L.J. (2002). Chemical studies on the constituents of lophatherum gracile brongn, Journal of 
Shenyang Pharmaceutial University 19: 257–259.

27. Chiang, L-C., Cheng, H-Y., Liu, M-C, Chiang W. and Lin, C.-C. (2004). In vitro evaluation of antileukemic activity of 17 
commonly used fruits and vegetables in Taiwan. Lebensmittel-Wissenschaft und-Technologie 37: 539-544.

28. Chithra, V. and Leelamma, S. (1999). Coriandrum sativum – mechanism of hypoglycemic action. Food Chemistry 67: 229-
231.

29. Chithra, V. and Leelamma, S. (2000). Coriandrum sativum effect on lipid metabolism in 1,2-dimethyl hydrazine induced 
colon cancer. Journal of Ethnopharmacology 71: 457–463.

30. Choi, S. and Chung, M-H. (2003). A review on the relationship between aloe vera components and their biologic effects. 
Seminars in Integrative Medicine 1: 53-62

31. Chopra, R.N., Chopra, I.C., Handa, K.L. and Kapur, L.D. (1958). Indigenous drugs of India, Academic Publishers, 
Calcutta.

32. Chu, Y-H., Chang, C-L. and Hsu, H-F. (2000). Flavonoid content of several vegetables and their antioxidant activity. Journal 
of the Science of Food and Agriculture 80: 561-566. 

33. Co�kuner, Y. and Karababa, E. (2007). Physical properties of coriander seeds (Coriandrum sativum L.). Journal of Food 
Engineering 80: 408-416.

34. Daba, M.H. and Abdel-Rahman, M.S. (1998). Hepatoprotective activity of thymoquinone in isolated rat hepatocytes. 
Toxicology Letters 95: 23-29. 

35. David, R. (1997). Aloe vera: a scientific approach. Vintage Press Inc., Boston, p. 102.
36. Daziel, J.M. (1937). In: The useful plants tropical Africa Crown Agents, London, p. 435.
37. de Vries, G. E. (2000). Preventing blindness with sweet potatoes. Trends in Plant Science, 5: 323.
38. Deb, D.B. (1979). Solanaceae in India In: J.G. Hawkes, R.N. Lester and A.D. Skelding, Editors, The Biology and Taxonomy 

of the Solanaceae, Academic Press, Linnean Society of London, pp. 87–112.



740 APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

39. Delaquis, P.J., Stanich, K., Girard, B. and Mazza, G. (2002). Antimicrobial activity of individual and mixed fractions of 
dill, cilantro, coriander and eucalyptus essential oils. International Journal of Food Microbiology 74:101–109.

40. Dey, K.L. and Bahadur, R. (1973). The indigenous drugs of India. 2nd Ed. Pama Primiane Publishers, New Delhi. 
pp.70.

41. Dimitrios, B. (2006). Sources of natural phenolic antioxidants. Trends in Food Science and Technology 17: 505-512.
42. Diretto, G., Al-Babili, S., Tavazza, R., Papacchioli, V., Beyer, P. and Giuliano, G. (2007). Metabolic engineering of potato 

carotenoid content through tuber-specific overexpression of a bacterial mini-pathway. PLoS ONE 2: e350.  
43. Eguale, T., Tilahun, G., Debella, A., Feleke, A. and Makonnen, E. (2007). In vitro and in vivo anthelmintic activity of 

crude extracts of Coriandrum sativum against Haemonchus contortus. Journal of Ethnopharmacology, 110: 428-433.
44. Elliott, S. and Brimacombe, J.(1987). The medicinal plants of Gunung Leuser National Park, Indonesia. Journal of 

Ethnopharmacology 19: 285 – 317.
45. El-Dakhakhny, M. (1963). Studies on the chemical constituents of Egyptian Nigella sativa L. seeds. The essential oil. 

Planta Medica 11: 465-470. 
46. El-Dakhakhny, M. (1965). Studies on the Egyptian Nigella sativa L: IV. Some pharmacological properties of the seeds’ 

active principle in comparison to its dihydro compound and its polymer. Arzneimittelforschung 15: 227–1229.
47. El-Daly, E.S. (1998). Protective effect of cysteine and vitamin E, Crocus sativus and Nigella sativa extracts on cisplatin-

induced toxicity in rats. Journal de Pharmacie de Belgique 53: 87-93. 
48. Elujoba, A.A., Ajulo, O.O. and Iweibo, G.O. (1989). Chemical and biological analysis of Nigerian Cassia species for 

laxative activity. Journal of Pharmaceutical and Biomedical Analysis 7: 1453-1457. 
49. El-Sayed, M.M., El-Banna, H.A. and Fathy, F.A. (1996). The use of Nigella sativa oil as a natural preservative agent in 

processed cheese spread. Egyptian Journal of Food Science 22: 81–396.
50. Emamghoreishi, M., Khasaki, M. and Aazam, M.F. (2005). Coriandrum sativum: Evaluation of its anxiolytic effect in the 

elevated plus-maze. Journal of Ethnopharmacology 96: 365–370.
51. Evans, W.C (1996). In: Treese and Evans’ Pharmacognosy (14th ed), Harcourt Brace & Co. Asia, Singapore, pp. 273–

275.
52. Fuzellier, M.C., Mortier, F., Girard, Th. and Payen, J. (1981). Study of antibiotic properties of anthraquinones using 

chromatographic plates. Annales Pharmaceutiques Francaises 39: 313-318. 
53. Fuzellier, M.C., Mortier, F., and Lectard, P. (1982) Antifungal activity of Cassia alata.  Annales Pharmaceutiques Francaises 

40: 357-363.
54. Gallagher, A.M., Flatt, P.R., Duffy, G. and Abdel-Wahab, Y.H.A. (2003). The effects of traditional antidiabetic plants on 

in vitro glucose diffusion. Nutrition Research 23: 413–424.
55. Gibbons, R.J. (1984). Adherence interactions which may affect microbial ecology in the mouth. Journal of Dental Research 

63: 378–385.
56. Gils, C.V. and Cox, P.A. (1994). Ethnobotany of nutmeg in the Spice Islands. Journal of Ethnopharmacology 42: 117-

124.
57. Gopalakrishnan, C., Banumathi, D. and Suresh, S.K. (1997). Effect of mangostin, a xanthone from Garcinia mangostana 

Linn. in immunopathological and inflammatory reactions. Indian Journal of Experimental Biology 19: 843–846.
58. Goreja, W.G. (2003). Black Seed: Nature’s Miracle Remedy, Amazing Herbs Press, New York, NY.
59. Gousset, C., Collonnier, C., Mulya, K., Mariska, I., Rotino, G.L., Besse, P., Servaes, A. and Sihachakr, D. (2005). Solanum 

torvum, as a useful source of resistance against bacterial and fungal diseases for improvement of eggplant (S. melongena 
L.). Plant Science 168: 319-327. 

60. Grosvenor, P.W., Gothard, P.K., McWilliams, N.C., Supriono, A. and Gray, D.O. (1995). Medicinal plants from Riau 
province, Sumatra, Indonesia. Part I: Uses. Journal of Ethnopharmacology 45: 75 – 95. 

61. Gupta, K., Thakral, K.K., Arora, S.K. and Wagle, D.S. (1991). Studies on growth, structural carbohydrates and phytate in 
coriander (Coriandrum sativum) during seed development.  Journal of the Science of Food and Agriculture 54: 43–46.

62. Guerra, N.B., Melo, E. de A. and Filho, J.M. (2005). Antioxidant compounds from coriander (Coriandrum sativum L.) 
etheric extract. Journal of Food Composition and Analysis, 18: 193-199.

63. Gurib-Fakim, A., Sewraj, M., Gueho, J. and Dulloo, E. (1993). Medicalethnobotany of some weeds of Mauritius and 
Rodrigues. Journal of Ethnopharmacology 39: 175-185. 

64. Haq, A., Abdullatif, M., Lobo, P.I., Khabar, K.S., Sheth, K.V. and al-Sedairy, S.T. (1995). Nigella sativa: Effects on human 
lymphocytes and polymorphonuclear leukocyte phagocytic activity. Immunopharmacology 30: 147-155. 

65. Hart, B.L. (2005). The evolution of herbal medicine: Behavioral perspectives. Animal Behaviour 70: 975-989. 
66. Hennessy, D., Hicks, C. and Koseno, H. (2006). The training and development needs of midwives in Indonesia: paper 2 

of 3. Human Resources for Health 4: 9.
67. Heyne, K. (1927). De Nuttige Planten van Naderlansch-Indie (revised and enlarged edition) 3 vols. Buitenzorg. 
68. Hilou, A., Nacoulma, O.G. and Guiguemde, T.R. (2006). In vivo antimalarial activities of extracts from Amaranthus 

spinosus L. and Boerhaavia erecta L. in mice. Journal of Ethnopharmacology 103: 236-240.
69. Hirschhorn, H.H. (1983). Botanical remedies of the former Dutch East Indies (Indonesia). Part 1: Eumycetes, Pteridophyta, 

Gymnospermae, Angiospermae (Monocotyledons only). Journal of Ethnopharmacology 7: 123-156.
70. Holstege, C.P. (2005) Nutmeg. Encyclopaedia of Toxicology 276-277.
71. Huang, Y-C., Chang Y-H. and Shao, Y-Y. (2006). Effects of genotype and treatment on the antioxidant activity of sweet 

potato in Taiwan. Food Chemistry 98: 529-538.
72. Hunter, K.J and Fletcher, J.M. (2002) The antioxidant activity and composition of fresh, frozen, jarred and canned 

vegetables, Innovative Food Science and Emerging Technology 3 : 399–406.
73. Ibrahim, D. and Osman, H. (1995). Antimicrobial activity of Cassia alata from Malaysia. Journal of Ethnopharmacology 

45: 151-156
74. Isogai, A., Suzuki, A. and Tamura, S. (1973). Structure of dimeric phenyl propanoids from Myristica fragrans. Agricultural 

and Biological Chemistry 37: 193–194.
75. Ito, M., Murakami, K. and Yoshino, M.  (2005). Antioxidant action of eugenol compounds: role of metal ion in the 

inhibition of lipid peroxidation. Food and Chemical Toxicology 43: 461-466.
76. Jain, R.C. and Vyas, C.R. (1975). Garlic in alloxan induced diabetic rabbits. The American Journal of Clinical Nutrition 

28: 684–685.
77. Janssens, J., Laekeman, G.M., Lug, A., Pieters, C., Totte, J., Herman, A.G. and Vlietinck, A.J. (1990). Nutmeg oil: Identification 

and quantitation of its most active constituents as inhibitors of platelet aggregation. Journal of Ethnopharmacology 29: 
179-188. 

78. Jayaprakasha, G.K., Negi, P.S. and Jena, B.S. (2006). Antioxidative and antimutagenic activities of the extracts from the 
rinds of Garcinia pedunculata. Innovative Food Science & Emerging Technologies 7: 246–250.

79. Junemann, M. (1998). Three great healing herbs, Lotus Light Publications, Twin Laked WI, p. 45. 
80. Kahlon, J.B., Kemp, M.C., Carpenter, R.H., McAnalley, B.H., McDaniel, H.R. and Shannon, W.M. (1991). Inhibition of 

AIDS virus replication by acemannan in vitro. Molecular Biotherapy 3: 127–135.



741APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

81. Kala, C.P. (2005). Ethnomedicinal botany of the Apatani in the Eastern Himalayan region of India. Journal of 
Ethnobiology and Ethnomedicine 1: 1–8. 

82. Kalus, U., Pruss, A., Bystron, J., Jurecka, M., Smekalova, A., Lichius, J.J. and Kiesewetter, H. (2003). Effect of 
Nigella sativa (black seed) on subjective feeling in patients with allergic diseases. Phytotherapy Research 17: 
1209-1214. 

83. Kartodihardjo, S. (2003). The state of bamboo and rattan development in Indonesia.http://www.inbar.int/documents/
country%20report/INDONE. Accession date 8th May 2007.

84. Kelly, T.R., Ma, Z. and Xu, W. (1994). Revision of the structure of alatinone to emodin. Phytochemistry 36: 253-
254.

85. Kennel, W.B., Castelli, W.P., Gordon, T. and McNamara, P.M. (1971). Serum cholesterol and the risk of CHD. The 
Framingham Study. Annals of Internal Medicine 74: 1-12.

86. Khan, M.A., Ashfaq, M.K., Zuberi, H.S. and Zuberi, A.H. (2003). The in vivo antifungal activity of the aqueous 
extract from Nigella sativa seed. Phytotherapy Research 17: 183-186. 

87. Kirtikar, K.R. and B.D. Basu, B.D. (1975). In: Indian Medical Plants II, (2nd ed.). Jayyed Press, New Delhi, pp. 
30–45.

88. Kloppenburgh-Versteegh, J. (1934). Wenken en raadgevingen Betreffende het Gebruik van Indische Planten, 
Vruchten enz. 5th Edn. G.C.T. Van Dorp and Co. Amsterdam, pp 223-345. 

89. Kubo, I., Fujita, K.I., Kubo, A., Nihei, K.I. and Ogura, T. (2004). Antibacterial activity of coriander volatile compounds 
against Salmonella choleraesuis. Journal of Agricultural and Food Chemistry 52: 3329–3332.

90. Kumarvelu, P, Subramanyam, S., Dakshinmurthy, D.P. and Devraj, N.S. (1996). The antioxidant effect of eugenol 
on carbon tetrachloride-induced erythrocyte damage in rats. Journal of Nutritional Biochemistry 7: 23–28.

91. Kusano, S. and Abe, H. (2000). Hypoglycemic activity of white skinned potato (Ipomoea batatas) in obese Zucker 
fatty rats. Biological and Pharmaceutical Bulletin 23: 23–26.

92. Lai, C.C., Huang, F.M., Yang, H.W., Chan, Y., Huang, M.S., Chou, M.Y. and Chang, Y.C. (2001). Antimicrobial 
activity of four root canal sealers against endodontic pathogens. Clinical Oral Investigations 5: 236–239.

93. Lans, C. (2007). Comparison of plants used for skin and stomach problems in Trinidad and Tobago with Asian 
ethnomedicine. Journal of Ethnobiology and Ethnomedicine 3: 3. 

94. Li, Y.H., Liu, H.M., Yan, Y.F., Luo, D.S., Zheng, H.H., Wang, M.J.and Yao, S.Q. (2002). The inhibitory effect of 
bamboo leaves extract on implanted Sarcomal 80 tumor. Journal of Hubei College of Traditional Chinese Medicine 
4: 17–19.

95. Limsong, J., Benjavongkulchai, E. and Kuvatanasuchati, J. (2004). Inhibitory effect of some herbal extracts on 
adherence of Streptococcus mutans. Journal of Ethnopharmacology 92: 281-289.

96. Lin, Bi-F, Chiang, B-L. and Lin, J-Y (2005). Amaranthus spinosus water extract directly stimulates proliferation of 
B lymphocytes in vitro. International Immunopharmacology 5 : 711-722.

97. Liu, X.Y. and Ding, J. (2000). Study on the extraction and stability of bamboo leaf’s chlorophyll. Chemical Research 
and Application 12: 202–204.

98. Lu, B., Wu, X., Tie, X., Zhang, Y. and Zhang, Y. (2005). Toxicology and safety of anti-oxidant of bamboo leaves. 
Part 1: Acute and subchronic toxicity studies on anti-oxidant of bamboo leaves. Food and Chemical Toxicology 
43: 783-792. 

99. Lu, Z.K. and Liao, W. (2003). Preliminary determination of chemical components for leaves of Phllostachys 
pubescens. Journal of Shanxi University (Nat. Sci. Ed.) 26: 46–48.

100. Ludvik, B., Mahdjoobian, K., Waldhäusl, W., Hofer, A., Prager, R., Kautzky-Willer, A. and Pacini, G. (2002). The 
effect of ipomoea batatas (Caiapo) on glucose metabolism and serum cholesterol in patients with type 2 diabetes: 
A randomized study. Diabetes Care 25: 239–240.

101. Luo J.Y.and Chen, X.Y. (2003). Study on extracting tea polyphenols from leaf of Indocalamus. Chemistry and 
Industry of Forest Products 37:15–19.

102. Mahabusarakum, W., Phongpaichit, S., Jansakul, C. and Wiriyachitra, P. (1983). Screening of antibacterial activity 
of chemicals from Garcinia mangostana Songklanakarin. Journal of Science and Technology 5: 337–339.

103. Maralhas, A., Monteiro, A., Martins, C., Kranendonk, M., Laires, A., Rueff, J. and Rodrigues, A.S. (2006). Genotoxicity 
and endoreduplication inducing activity of the food flavouring eugenol. Mutagenesis 21: 199-204. 

104. Mahyar, U.W., Burley, J.S., Gyllenhaal, C. and Soejarto, S.D. (1991). Medicinal plants of Seberida (Riau Province, 
Sumatra, Indonesia). Journal of Ethnopharmacology 31: 217-237. 

105. Mansor, P. (1988) Teknologi sayur-sayuran (pp. 1–5), MARDI, Malaysia. 
106. Martin, K.W. and Ernst, E. (2003). Antiviral agents from plants and herbs: a systematic review. Antiviral Therapy 

8: 77–90.
107. Matsui, T., Ebuchi, S., Kobayashi, M., Fukui, K., Sugita, K., Terahara, N. and Matsumoto, K. (2002). Anti-

hyperglycemic effect of diacylated anthocyanin derived from Ipomoea batatas cultivar Ayamurasaki can be achieved 
through the alpha-glucosidase inhibitory action. Journal of Agricultural and Food Chemistry 50: 7244–7248.

108. Mayilyan, K.R., Arnold, J.N., Presanis, J.S., Soghoyan, A.F. and Sim, R.B. (2006). Increased complement classical 
and mannan-binding lectin pathway activities in schizophrenia. Neuroscience Letters 404: 336-341.

109. McCauley, A.P. (1988). Healing texts and healing techniques in indigenous Balinese medicine. Social Science and 
Medicine 27: 779-787. 

110. Meng, D.L., Li, X., Xiong, Y.H. and Wang, J.H. (2002). Study on the chemical constituents of Achyranthes bidentata 
Bl. Journal of Shenyang Pharmaceutial University 19: 23–25.

111. Merfort, I., Wray, V., Barakat, H.H., Hussein, S.A.M., Nawwar, M.A.M. and Willuhn, G. (1997). Flavonol triglycosides 
from seeds of Nigella sativa. Phytochemistry 46: 59–363.

112. Minami, H., Kinoshita, M., Fukuyama, Y., Kodama, M., Yoshizawa, T., Sugiura M., Nakagawa, K. and Tago, H. 
(1994). Antioxidant xanthones from Garcinia subelliptica. Phytochemistry 36: 501–506.

113. Morsi, N.M. (2000). Antimicrobial effect of crude extracts of Nigella sativa on multiple antibiotics-resistant bacteria. 
Acta Microbiologica Polonica 49: 63–74.

114. Msaada, K., Hosni, K., Taarit, M.B., Chahed, T., Kchouk, M.E. and Marzouk, B. (2007). Changes on essential oil 
composition of coriander (Coriandrum sativum L.) fruits during three stages of maturity. Food Chemistry, 102: 
1131-1134.

115. Mukherjee, P.K., Maiti, K., Mukherjee, K. and Houghton, P.J. (2006). Leads from Indian medicinal plants with 
hypoglycemic potentials. Journal of Ethnopharmacology 106: 1-28.

116. Mulchandani, N.V. and Hassarajani, S.A. (1975). Tabulated phytochemical reports. Phytochemistry 14: 2728. 
117. Muthu, C., Ayyanar, M., Raja, N. and Ignacimuthu, S. (2006). Medicinal plants used by traditional healers in 

Kancheepuram District of Tamil Nadu, India. Journal of Ethnobiology and Ethnomedicine 2: 43.  
118. Nadkarni, K. (1976). Crocus sativus, Nigella sativa. In’ Nadkarni, K.M., Editor, 1976. Indian materia medica, 

Popular Prakashan, Bombay, pp. 386–411.
119. Nadkarni, K.M. (1998). In’ Indian materia medica (3rd ed), Bombay Popular Prakashan, Mumbai, pp. 830–834.



742 APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

120. Nagi, M.N., Alam, K., Badary, O.A., al-Shabanah, O.A., al-Sawaf, H.A. and al-Bekairi, A.M. (1999). Thymoquinone 
protects against carbon tetrachloride hepatotoxicity in mice via an antioxidant mechanism. Biochemistry and 
Molecular Biology International 47: 153-159.

121. Nair, M.K.M., Vasudevan, P. and Venkitanarayanan, K. (2005). Antibacterial effect of black seed oil on Listeria 
monocytogenes. Food Control 16: 395-398.

122. Neumann, A.K. and Lauro, P. (1982) Ethnomedicine and Biomedicine linking. Social Science and Medicine 16: 
1817-1824. 

123. Ni, Y., Turner, D., Yates, K.M. and Tizard, I. (2004). Isolation and characterization of structural components of Aloe 
vera L. leaf pulp. International Immunopharmacology 4: 1745-1755.

124. Olajide, O.A., Ajayi, F.F., Ekhelar, A.I., Awe, S.O., Makinde, J.M. and Alada, A.R.A. (1999). Biological effects of 
Myristica fragnans (nutmeg) extract. Phytotherapy Research 13: 344-345. 

125. Ortiz-Ribbing, L. and Williams, M.M. (2006) Potential of Phomopsis amaranthicola and Microsphaeropsis 
amaranthi, as bioherbicides for several weedy Amaranthus species. Crop Protection 25: 39-46.

126. Paes-Leme, A.A., Motta, E.S., De Mattos, J.C.P., Dantas, F.J.S., Bezerra, R. J.A.C. and Caldeira-de-Araujo, A. 
(2005). Assessment of Aloe vera (L.) genotoxic potential on Escherichia coli and plasmid DNA. Journal of 
Ethnopharmacology  14: 197-201.

127. Pai, B.R., Natarajan, S., Suguna, B., Kameswaran, L., Shankaranarayanan, D.  and Gopalakrishnan, C. (1979). 
Synthesis and pharmacology of Mangostin-3,6-d-O-glucoside. Journal of Natural Products 42: 361-365.

128. Palanichamy, S., Nagarajan, S. and Devasagayam, M. (1988). Effect of Cassia alata leaf extract on hyperglycemic 
rats. Journal of Ethnopharmacology, 22: 81-90. 

129. Palanichamy, S. and Nagarajan, S. (1990a). Anti-inflammatory activity of Cassia alata leaf extract and Kaumpferol 
3-0-sophoroside. Fitoterapia 61: 44-47.

130. Palanichamy, S. and Nagarajan, S. (1990b). Analgesic effect of Cassia alata leaf extract and Kaumpferol 3-0-
sophoroside. Journal of Ethnopharmacology 29: 73-78. 

131. Parsons, W.T. and Cuthbertson, E.G. (1992). In’ Noxious Weeds of Australia, Indata Press, Melbourne, pp. 
455–456.

132. Peng, S.Y., Norman, J., Curtin, G., Corrier, D., McDaniel, H.R. and Busbee, D. (1991). Decreased mortality of 
Norman murine sarcoma in mice treated with the immunomodulator, Acemannan. Molecular Biotherapy 3: 
79–87.

133. Perry, L.M. (1980). Medicinal Plants of East and Southeast Asia: Attributed properties and uses. MIT Press, 
Cambridge. Massachusetts. 

134. Purseglove, J.W., Brown, E.G., Brown, C.L. and Robbins, S.R.J. (1981). Spices. Longman House, London. pp 
62-65.

135. Rafat, H.S., Cillard, J. and Cillard, P. (1987). Hydroxyl radical scavenging activity of flavonoids. Phytochemistry 
26: 2489-2491. 

136. Ram, A., Lauria, P., Gupta, R. and Sharma, V. N. (1996). Hypolipidaemic effect of Myristica fragrans fruit extract 
in rabbits. Journal of Ethnopharmacology 55: 49-53.

137. Ram, V.K.S. (2001). Natural products of plant origin as anticancer agents. Drug News Perspective 14: 465–482. 
138. Rao, J.V.L.N.S., Sastry, P.S.R., Rao, R.Y.K. and Vimaladevi, M. (1975). Occurrence of Kaempferol and Aloe-Emodin 

in the leaves of Cassia alata. Linn. Current Science 44: 736-737.
139. Reynolds, T. and Dweck, A.C. (1999). Aloe vera leaf gel: a review update. Journal of Ethnopharmacology 68: 

3–37.
140. Robak, J. and Gryglewski, R.J. (1988). Flavonoids are scavengers of superoxide anions. Biochemical Pharmacology 

37: 837-841. 
141. Sakagami, Y., Iinuma, M., Piyasena K.G.N.P. and Dharmaratne, H.R.W. (2005). Antibacterial activity of ß-mangostin 

against vancomycin resistant Enterococci (VRE) and synergism with antibiotics.  Phytomedicine 12: 203–208.
142. Salem, M.L. and Hossain, M.S. (2000). In vivo acute depletion of CD8(+) T cells before murine cytomegalovirus 

infection upregulated innate antiviral activity of natural killer cells. International Journal of Immunopharmacology 
22: 707–718.

143. Salem, M.L. (2005). Immunomodulatory and therapeutic properties of the Nigella sativa L. seed. International 
Immunopharmacology 5: 1749-1770.

144. Samappito, S., Page, J., Schmidt, J., De-Eknamkul, W. and Kutchan, T.M. (2002). Molecular characterization of 
root-specific chalcone synthases from Cassia alata. Planta 216: 64-71. 

145. Schleicher, P and Saleh, M. (1998). Black Seed Cumin: The Magical Egyptian Herb for Allergies, Asthma, and 
Immune Disorders, Healing Arts Press, Rochester, Vermont, p. 90.

146. Scott, R. and Slater, T.F. (1981). Free radical scavenging activity of (+)- catechin and other flavonoids. In’ Recent 
Advances in Lipid Peroxidation and Tissue and Injury. Slater, T.F. and Garner, A. (Eds). Brunel University Press. 
London. pp 233-244. 

147. Shibuya, H. and Kitagawa, I. (1996). Chemical study of Indonesian medicinal plants. Yakugaku Zasshi: Journal 
of the Pharmaceutical Society of Japan 116: 911-27. 

148. Siagian, M.H. (2002). Usha Perawatan Kesehatan Dengan Berbagai Jenis Tumbuhan: Telaah Pemanfaatannya Oleh 
Wanita Suku Melayu Di Pulau Singkep, Riau. Prosiding Simposium Nasional II Tumbuhan Odat dan Aromatik. 
Pusat Penelitian Biologi-LIPI, Bogor, Jakarta, pp 55-60. 

149. Siemonsma, J.S. and Piluek, K. (1994). Plant resources of South-East Asia 8 (PROSEA), Bogor. Indonesia 
150. Sivapriya, M. and Leela, S. (2007). Isolation and purification of a novel antioxidant protein from the water extract 

of Sundakai (Solanum torvum) seeds. Food Chemistry In Press, Corrected Proof, Available online 17 January 
2007. 

151. Shibuya, H. and Kitagawa, I. (1996). Chemical study of Indonesian medicinal plants. Yakugaku Zasshi: Journal 
of the Pharmaceutical Society of Japan 116: 911-927.

152. Skoglund, L.A. and Jorkjend, L. (1991). Postoperative pain experience after gingivectomies using different 
combinations of local anaesthetic agents and periodontal dressings. Journal of Clinical Periodontology 18: 
204–209.

153. Smith, F.G. and Van Wyk, B.E. (1998). Asphodelaceae. In: K. Kubitzki and H. Huber, Editors, Flowering Plants: 
Monocotyledons Lilianae (except Orchidaceae), Springer, Berlin (1998). pp. 130–140.

154. Somchit, M.N., Reezal, I., Elysha Nur, I. and Mutalib, A.R. (2003). In vitro antimicrobial activity of ethanol and 
water extracts of Cassia alata. Journal of Ethnopharmacology 84: 1-4.

155. Sonavane, G.S., Sarveiya, V.P., Kasture, V.S. and Kasture, S.B. (2002). Anxiogenic activity of Myristica fragrans 
seeds. Pharmacology Biochemistry and Behavior 71:  239-244.



743APBN • Vol. 11 • No. 11 • 2007

www.asiabiotech.com Special Feature

156. Spricigo, C.B. (1998). Extração de óleo essencial de noz moscada com dióxido de carbono a altas pressões, M.Sc. 
Thesis, Universidade Federal de Santa Catarina, Brasil. pp. 17.

157. Spricigo, C.B., Pinto, L.T., Bolzan, A. and Novais, A.F. (1999). Extraction of essential oil and lipids from nutmeg by 
liquid carbon dioxide. The Journal of Supercritical Fluids 15: 253-259.  

158. Suksamrarn, S., Suwannapoch, N., Ratananukul, P., Aroonlerk, N., and Suksamrarns, A. (2002). Xanthones from green 
fruit hulls of Garcinia mangostana. Journal of Natural Products 65: 761–763.

159. Tajuddin., Ahmad, S., Latif, A. and Qasmi, I.A. (2003). Aphrodisiac activity of 50% ethanolic extracts of Myristica 
fragrans Houtt. (nutmeg) and Syzygium aromaticum (L) Merr. & Perry. (clove) in male mice: a comparative study. 
BMC Complementary and Alternative Medicine 3:6 

160. Truitt, E.B., Callaway, E., Braude, M.C. and Krantz, J.C. (1961). The pharmacology myristicin, a contribution to the 
psychopharmacology of nutmeg. Journal of Neuropsychiatry 2: 205-210.

161. Verma, A.K., Johnson, J.A., Gould, M.N. and Tanner, M.A. (1988). Inhibition of 7,12-dimethylbenz(a)anthracene- and N-
nitrosomethyl-urea-induced rat mammary cancer by dietary flavanol quercetin. Cancer Research 48: 5754-5758. 

162. Vinson, J.A., Al Kharrat, H. and Andreoli, L. (2005). Effect of Aloe vera preparations on the human bioavailability of 
vitamins C and E. Phytomedicine 12: 760-765

163. Visuthikosol, V., Chowchuen, B., Sukwanarat, Y., Sriurairatana, S. and Boonpucknavig, V. (1995). Effect of Aloe vera 
gel to healing of burn wound: a clinical and histologic study, Journal of the Medical Association of Thailand 78: 
403–409.

164. Wang, L.L., Nanakorn, W. and Fukui, K. (2003). Food and medicinal plants used for childbirth among Yunnanese 
Chinese in Northern Thailand. Journal of Ethnobiology 23: 209-226. 

165. Wangensteen, H., Samuelsen, A.B. and Malterud, K.E. (2004). Antioxidant activity in extracts from coriander. Food 
Chemistry 88: 293–297.

166. Watt, J.M. and Breyer-Brandwijk, M.G. (1962). In: Medicinal and poisonous plants of Southern and Eastern Africa E 
and S Livingstone, Edinburgh, pp. 1457.

167. West, D.P. and Zhu, Y.F. (2003). Evaluation of aloe vera gel gloves in the treatment of dry skin associated with 
occupational exposure. American Journal of Infection Control 31: 40–42.

168. Whitten, T. and Whitten, J. (eds) (1996). Indonesian Heritage: Plants Archipelago Press. Singapore. 
169. Wiart, C., Mogana, S., Khalifah, S., Mahan, M., Ismail, S., Buckle, M., Narayana, A. K. and Sulaiman, M. (2004). 

Antimicrobial screening of plants used for traditional medicine in the state of Perak, Peninsular Malaysia.
 Fitoterapia 75: 68-73.
170. Wichtl, M.W. (1994) Herbal drugs and phytopharmaceuticals. Medpharm GmbH Scientific Publishers, Stuttgart.
171. Williams, P., Ongsakul, M., Proudfoot, J., Croft, K. and Bellin, L. (1995). Mangostin inhibits the oxidative modification 

of human low-density lipoprotein.  Free Radical Research 23: 175–184.
172. Worthen, D.R., Ghosheh, O.A. and Crooks, P.A. (1998). The in vitro anti-tumor activity of some crude and purified 

components of blackseed, Nigella sativa L. Anticancer Research 18: 1527–1532.
173. Yadav, S.K. and Kalidhar, S.B. (1994). Alquinone: an anthraquinone from Cassia alata. Planta Medica 60: 601. 
174. Yates, K.M.,. Rosenberg, L.J, Harris, C.K., Bronstad, D.C., King, G.K., Bichle, G.A., Walker, B., Ford, C.R., Hall, J.E. 

and Tizard, I.R. (1992). Pilot study of the effect of acemannan in cats infected with feline immunodeficiency virus. 
Veterinary Immunology and Immunopathology 35: 177–189.

175. Yoshida, M., Sakai, T., Hosokawa, N., Marui, N., Matsumoto, K., Fugioka, A., Nishino, H. and Aoike, A. (1990). The 
effect of quercetin on cell cycle progression and growth of human gastric cancer cells. FEBS Letters 269: 10-13. 

176. Young, D.H., Michelotti, E.L., Swindell, C.S. and Krauss, N.E. (1992). Antifungal properties of taxol and various 
analogues. Experientia 48: 882–885.

177. Yu, L., Zhao, M., Yang, B., Zhao Q. and Jiang, Y. (2007). Phenolics from hull of Garcinia mangostana fruit and their 
antioxidant activities. Food Chemistry In Press, Corrected Proof, Available online 22 January 2007.

178. Yusuf, M., Chowdhury, J.U., Wahab, M.A. and Begum J. (1994). Medicinal plants of Bangladesh. Chittagong Bangladesh 
Council for Science and Industrial Research (BCSIR). 

179. Zeilmann, C.A., Dole, E.J., Skipper, B.J., McCabe, M., Dog, T.L. and Rhyne, R.L. (2003). Use of herbal medicine by 
elderly hispanic and non-hispanic white patients. Pharmacotherapy 23: 526–532.

180. Zhang, Y.  and Ding, X.L. (1996). Studies on anti-oxidative fraction in bamboo leaves and its capacity to scavenge 
active oxygen radicals. Journal of Bamboo Research 15: 17–24. 

181. Zhang, Y., Wu, X., Ren, Y., Fu, J. and Zhang, Y. (2004). Safety evaluation of a triterpenoid-rich extract from bamboo 
shavings. Food and Chemical Toxicology 42: 1867-1875.

182. Zhou, Z.X. (1992). The studies on the chemical constituents of bamboo leaves. Research and Development of Natural 
Product 4: 44–51. 

183. Zumsteg, I.S. and Weckerle, C.S. (2007). Bakera, a herbal steam bath for postnatal care in Minahasa (Indonesia): 
Documentation of the plants used and assessment of the method. Journal of Ethnopharmacology In Press, Corrected 
Proof, Available online 19 January 2007.


