
J Intercult Ethnopharmacol 2014; 3(1):29-36 ISSN:2146-8397 

 

Journal of Intercultural 
Ethnopharmacology 

available at www.scopemed.org  

 Original Research   

Nutritional and physicochemical profiles of some indigenous 
extracts used in alternative medicine 

Ojiezeh Tony Ifeanyi, Eghafona  Nosakhare’ Odeh 

Department of Microbiology, University of Benin, Benin City, Edo State, Nigeria 

Received: November 01, 2013  

Accepted: December 18, 2013 

Published Online: January 14, 2014 

DOI : 10.5455/jice.20131218084215 

Corresponding Author: 
Ojiezeh Tony Ifeanyi,  
University of Benin, Benin City, Nigeria 
pastortksm@gmail.com 

Keywords: Alternative medicine, Aloe vera, 
Alma millsoni, Ganoderma and Archachatina 
maginata, Healthcare 
 

Abstract 
Background: Numerous drugs have entered the international market through exploration of 
ethnopharmacology and traditional medicine.  
Aim: The need to document the beliefs and practice of our traditional healers, the 
wholesomeness and safety of some of indigenous extracts used in alternative medicine 
prompted this study.  
Methods: Survey carried out between February 2011 and December 2011 in Ondo State and 
part of Oyo State on the usefulness of some local sources for alternative medicine showed that 
the people have strong belief in traditional medicine. A total of 200 respondents contacted 
filled-out the questionnaires.  
Result: Majority of the studied population lived in the villages and semi urban areas of the 
States and within age range of 30 - 60. Aloe vera, Alma millsoni, Ganoderma lucidum and 
Archachatina maginata were reported to be useful for treatment of various ailments including 
labour pain, hypertension and diabetic. Though not without pockets of complications and mode 
of action not understood. Freshly prepared juice is safe and nutritious based on physicochemical 
profile but as storage progress at room temperature, bacterial contamination could be inimical to 
humans.  
Conclusion: Therefore, careful thought must be made on the pros and coins of the effects of the 
local sources in alternative medicine or healthcare services. Governments at all level should 
encourage collaboration of western medicine and traditional medicine perhaps; there could be a 
way forward in treatment of problematic cases like HIV and cancer that have defiled current 
medical treatments. 

 
© 2014 GESDAV 

 
INTRODUCTION 

Many medical therapies that are considered alternative 
in the United States are actually conventional medicine 
in other countries. For instance, Ayurvedic medicine is 
the indigenous, traditional medicine of India [1], 
Herbalism in Africa; in Nigeria, traditional medical 
care practitioners include the Wombi of the Hausa 
armies, a form of military Red Cross: the Barber-
Surgeons or Gozan of the Nupe people: the Adahunse 
or Onisegun of the Yoruba and the Didia of the Igbos 
[2]. Naturopathy is a clinical specialty that emphasizes 
the use of natural product in both prevention and 
treatment of disease. Natural products extracts of 

therapeutic relevance are of paramount importance as 
reservoirs of structural and chemical diversity. A recent 
review on national pharmacopoeias from several 
countries reveals at least 120 distinct chemical 
substances from different plants that have utility as 
lifesaving drugs [3]. This has been achieved through 
chemical and pharmacological screening of only 6% of 
the total plant species. Untapped, hidden wealth in the 
flora needs to be unearthed and explored to cure 
diseases like AIDS, cancer, diabetes, etc [1, 3]. 
Pharmaceutical companies have renewed their 
strategies in favor of natural product drug development 
and discovery [4].  In fact, given the populations of 
China and India, the vast majority of people in the 
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world receive their medical care by interventions 
considered alternative in the United States. Moreover, 
the principle of homeopathy “like cures like” [5] should 
be the basis for science to go back to nature and seek 
solution to the ravaging and dilapidating effects of 
some chronic human diseases such as HIV (AIDS) and 
cancer that conventional medicine are unable to 
provide an effective treatment for. 

Numerous drugs have entered the international market 
through exploration of ethnopharmacology and 
traditional medicine. Progress in genomics and 
proteomics has opened new gateways in therapeutics 
and drug discovery and development. Screening of 
different plants for novel anticancer compounds is also 
in progress with reference experiential data from 
traditional systems [6]. Botanical immune-drugs from 
traditional medicine can provide newer opportunities to 
bio-prospect diverse and synergistic chemical moieties, 
which in combination might act on multiple targets and 
improve the therapeutic spectrum [7]. Although, 
chromatographic techniques and chemical marker 
assisted characterization of the botanicals does not 
ensure consistent biological activity or stability [8]. 
Therefore, production of quality botanical medicines 
has become a challenge to regulatory authorities, 
scientific organizations and manufacturers. World 
Health Organization [9], USFDA [10], European 
Scientific Cooperative on Phytomedicine (ESCOP) 
[11] have published standard sets of guidelines to 
address the concerns. However, the increasing use of 
traditional therapies, demands more scientifically sound 
evidence for the principles behind therapies and for 
effectiveness of medicines. 

In spite of the unevenness within the field of alternative 
medicine - from therapies that scientific studies had 
shown to hold great promise to unproved and possibly 
harmful remedies - the future looks bright for the 
continued growth of alternative medicine. The factors 
shaping its evolution, including the costs of high-tech, 
modern medicine and changing consumer philosophies, 
suggest that it is not a passing trend. Thus, the need to 
document the beliefs and practices of our native 
traditional medical care practitioner, the 
wholesomeness and safety of some of our ethno-
botanic and bio-resources became necessary. This 
paper also aims at providing information on (African 
trado-medical practices) to the ongoing debate over 
alternative medicine in the United States. 

MATERIALS AND METHODS 

Ethno botanic and bio-source survey 

Survey was carried out around Ondo State and Ibadan 
(part of Oyo State) of Nigeria between February 2011 
and December 2011 by the use of questionnaire and 

interviewing herbal sellers and traditional medical care 
practitioners on the usefulness of Aloe vera, A. 
maginata serum, earthworm (Alma millsoni) and 
lingzhi- mushroom (Ganoderma lucidum) in ethno 
medicine in their communities and ways of preparing 
the extracts for used. A total of 200 respondents 
contacted, who gave their consent before filling the 
questionnaire were local people aged (30- 60 yrs) and 
reside in the villages and semi urban areas of the States 
with no standard educational background, their main 
occupation is farming, most of the females recruited 
hawk herbal product called “Agbo” around the villages 
and motor parks and market places.     

Alma millsoni (ALM) extract 

Samples of Alma millsoni was sourced from riverside 
of Okitipupa, Ondo State, washed with rain water and 
transported in a clean plastic bucket with sand and 
water to the laboratory for processing. The Alma tonic 
extraction was carried out according to the method 
described by Ang Lopez and Raelm [12].  

Aloe vera (AV) extract 

Samples of homegrown succulent leaves of aloe plant 
were harvested and washed with distilled water. 
Samples deposited in Biological Science Department, 
Achievers University, Owo, were identified and 
authenticated. Aloe vera juice was prepared following 
the method described by Wu et al. [13] with slight 
modification. The modification briefly stated included 
the following steps: Freshly harvested leaves of the 
plant were washed, drained and cut open. The inner 
pulp was scrapped into a clean beaker and warmed at 
50 o C for 30 min. until the viscous light - yellow pulp 
became less viscous. The extract was filtered with a 
muslin cloth.  

Ganoderma lucidum (GL) extract 

Fruiting bodies of G. lucidum were obtained locally 
from open forest at Ipele in Ose Local Government 
Area of Ondo State, Nigeria. The fungal material was 
identified and authenticated in the Department of 
Biological Sciences, Joseph Ayo Babalola University, 
Ikeji-Arakeji, Osun State, Nigeria, where voucher 
specimen number 1103 has been deposited. Ganoderma 
extract was prepared using aqueous extraction method 
as described by Oluba et al. [14]. 

Archachatina maginata (AM) extract 

The homemade giant land snails were transported to 
laboratory for processing. Samples deposited in 
Zoology Laboratory, Federal University of Agriculture, 
Abeokuta where it was identified and authenticated. 
The snails were washed thoroughly and rinsed with 
distilled water. With the aid of giant forceps, the shell 
were carefully cracked to access the sexual apparatus 
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and tapped out juice/fluid from the albumin gland into 
beaker. The fluid was then centrifuged at 5000 rpm for 
10 min. thereby yielding supernatant, precipitated and 
gelatinous sludge. The bluish supernatant was carefully 
extracted into conical flask.  

Bacteria isolation from the brews 

Hygienically prepared samples of the four extracts 
were sent to Microbiology and Parasitology Laboratory 
Unit, Department of Medical Laboratory Science, 
Achievers University, Owo. All solid and liquid media 
used were products of Biotec Limited (code MM 
1008s). A loop-full of each of the extracts was initially 
plated onto two 5% blood agar plates, one Cystine 
Lactose Electrolyte Deficient (CLED) agar plate, one 
Staphylococcus/Streptococcus selective agar plate and 
a section of Sabouraud agar. One of the blood agar 
plates was then incubated under anaerobic conditions 
(CO2 jar) and the other four plates were incubated in 
air, at 370C for a maximum of 24 hrs. The plates were 
then examined and colonies types were identified. 
Further basic identification tests such as Gram staining 
reaction, oxidase reaction, indole test, motility and 
coagulase were carried out to confirm the growth. One 
(1.0 ml) of each of the extracts was inoculated on 
Potatoes Dextrose agar and nutrient agar to determine 
total bacteria count using double layer method as 
described by Baker and Breach [15]. 

Determination of moisture content 

Thermal drying method was used in the determination 
of moisture content of the G. lucidum, Aloe vare, A. 
millsoni extract and A. maginata serum samples. One 
gram of dried sample was weighed in triplicate and 
placed in washed, dried and weighed crucible. This was 
placed in an oven and dried at 1050C for 3 hr. The 
sample was allowed to cool in a desiccator and then re-
weighed. The percentage moisture content was 
calculated  

% Moisture Content = Wf    X   100 
                                    Wi 

 

Where:  Wf = Loss in weight on drying (g) (i.e. initial 
weight of sample – final weight of sample after drying 
to constant weight.  Wi = initial weight of sample (g) 

Titrate-able Acid (Acid-base titration) 

The titration was carried out as described by Baker et 
al. [16]. At the equivalence point, the ions in solution 
are the same as if the pure salt of the base and acid had 
been dissolved, and the resultant pH is dependent on 
the extent to which the salt is hydrolyzed. 

 

 
Plate 1. Giant land snails (Archachatina maginata)  

 
Plate 2. Aloe vera plant 

 
Plate 3. Earthworm (A. millsoni) 

 
Plate 4. Lingzhi mushroom (Ganoderma lucidum) 

Statistical Analysis 

Results presented are means ± SEM of eight independent 
determinations. Results obtained from this study were 
statistically analyzed using one way analysis of variance 
(ANOVA). Significant differences between the 
treatment means were determined at 95% confidence 
level.  
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RESULTS 

Ethno-botanic and bio-sources survey  

From interaction with the studied population, it was 
establish that the extracts were prepared and 
administered to their clients under unhygienic 
conditions. Most of the traditional doctors claim that it 
was handed over to them from ancestor and had strong 
believe in it efficacy when preparation protocol are 
followed. 

Aloe vera juice are used for the treatment of ailments 
such as stomach pain, hyper level of cholesterol, 
hypertension, blood infection of unknown origin, wound 
healing and insomnia.   

Ganoderma brew are use for the treatment of ailments 
such as hypertension, diabetes, hepatitis, stroke, cancer 
and nervous disorders. 

Millsoni tonic are used for the treatment of ailments 
such as: viral infection - measles, labour pain - aid for 
faster contraction of the uterus and make birthing easier, 
stomach aches and bone problems.   

A. maginata serum are used for the treatment of 
ailments such as anemia, high blood pressure and other 
fat related ailments, reduce hemorrhoids and 
constipation, treatment of poor eye-sights, prevent heart 
problems and as suppressant in stroke treatment.   

Physiochemical and Nutritional properties of AV, AM 
serum, ALM and GL, are shown on Table 1. 

Physicochemical and nutritional parameters were 
determined using standard methods as indicated on the 
table, water content of ALM  (70%), AM serum (97%) 
and AV (97%) were very high except for fruiting bodies 
of Ganoderma which is naturally dry. The pH of ALM 
and AM serum were slightly alkaline 8.1 and 8.5 
respectively, other species of earthworm encountered in 
the course of study had different pH, while AV and GL 
were slightly acidic between 5.0 and 6.2. It was observed 
in the course of this study that pH of AV varies with 
season. Titrate-able acidity (mol / dm3) was higher in 
AV than GL and obviously not applicable to ALM and 
AM serum, dude to the pH which was slightly alkaline. 
Glucose a by- product of carbohydrate though detected 
in the four extracts, the concentration was higher in AV 
followed by ALM and least in AM serum. Cholesterol 
(lower density cholesterol (LDL), High density 
Cholesterol (HDL) and triglyceride) were detected in 
AM serum and ALM tonic but at a very low 
concentration when compared with cholesterol of red 
meat, it was completely absent in AV and GL which 
make them safer for consumption. Protein content of 
ALM and AM serum was high, a lower value was 
detected in AV and it was completely absent in GL 
(Figure 1). Extracts of ALM  and GL stored at room 
temperature for 12 hr yielded bacteria count (<20 cfu / 
ml) as mixed growth of E. coli and Staphylococcus spp. 
AM serum yielded count ( < 20 cfu / ml) of 
Staphylococcus spp. no yeast cell was isolated from any 
of these extracts and AV yielded no growth of 
microorganism. 

 

Table 1. Physiochemical and Nutritional properties of A. vera, A. maginata  serum,  Alma millsoni 

Parameters A. millsoni maginata Aloe vera G. lucidum Method 

Cultivation method Natural Natural Natural Natural No chemical applied 

Colour of raw extract Brownish Bluish Yellowish Brownish  

Titrate-able acidity 
(mol/dm3) N.A N.A 5.0 X 10-6 1.25 X 10-6 Using 0.01N of sodium 

hydroxide 
Appearance of dried 
extract 

Brownish oily 
cake 

Light brown 
crystal Greenish powder Brownish 

powder  

Moisture content of 
extract < 7% < 5% < 8% Negligible Oven heat  drying at 

1050C 

Triglycerides (mmol/L) 2.4 0.9 Absent Absent  

HDL (mmol/L) 1.1 0.1 Absent Absent  

Aroma of dried powder Bear meat Fresh Characteristic Odourless  

Bacteria isolate 
 
 
 
Bacteria count (cfu/ml) 

E. coli, Staph. 
spp.& no fungi 

growth 
(>20 cfu/ml) 

E. coli and no 
fungi growth 
(>20 cfu/ml) 

no growth 

E. coli and 
Staph. spp 

no fungi 
growth 

(>20 cfu/ml) 

1.0 ml pure extract (neat) 
on nutrient agar and 
PDS agar 12hr after 

storage  at room 
temperature 

TP= total protein, HDL=high density cholesterol, (Cholesterol was determined using Liebermenni Burchard method [17])   
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Figure 1. Concentration of Glucose, Protein, water content, pH Value, Amylase and cholesterol of Aloe vera, A. millsoni Ganoderma 
lucidum and A. maginata 

 

 
DISCUSSION 

In addition to the medical practices employed by 
traditional medical care practitioners, they have also 
evolved a profusion of folk healing practices that are 
not seen by either the folk healer or modern health 
practitioner. These home healing practices are handed 
down by word of mouth and are used to treat a variety 
of illnesses, including anxiety and depression, coughs 
and colds, burns and sunburns, bladder and kidney 
infections, bedwetting, bites and stings, asthma, 
arthritis, birthing problems, bleeding, diarrhoea, fever, 
infertility, insomnia, skin problems, and mouth and 
gum disorders. Almost every family has some specific 
home remedy that has been learned and passed down 
by older family members, and even in the face of 
more modern health beliefs they will continue to use 
these folk remedies before seeking for other western 
medical treatment methods.  

For instance, in many families aloe leaf is used to 
treat burn, rather than a burn ointment or spray from 
the pharmacy. This finding on the use of A. vera 
among the studied groups supported the fact the plant 
juice have been used for various purposes from time 
past with valid result though not without pockets of 
complications and, do not understand the mode of 
action. However, according to Boudreau and Beland 
[18] the Aloe barbadensis (Miller) and AV has a long 
history of use as a topical and oral therapeutic. The 
plant is the source of two products; gel and latex, 
which are obtained from its fleshy leaves. A. vera 
products contain multiple constituents with potential 

biological and toxicological activities, yet the active 
components elude definition. Ingestion of A. vera has 
be associated with diarrhoea, electrolyte imbalance, 
kidney dysfunction, and conventional drug 
interactions; episodes of contact dermatitis, erythema, 
and photo-toxicity have been reported from topical 
applications [18]. However, it calls for caution among 
native user. Recently, the use of alternative treatment 
including A. vera and medicinal plant (extract) has 
been reported for the controlling avian coccidiosis [19 
– 21].  

The finding from the studied population indicates that 
the knowledge and use of AM serum or venom is 
popular and it is belief to be effective in their 
application with quick healing power. Land helix, or 
snail, has been used in medicine since antiquity and 
prepared according to several formulations. The 
finding is in tandem with the historical report of 
Bruno [22], who traced the understanding of AM 
properties from the time of Hippocrates to the 18th 
century, when various AM “preparations” were also 
recommended for external use with dermatological 
disorders and internally for symptoms associated with 
tuberculosis and nephritis. He also noted that 19th 
century saw a renewed interest in the pharmaceutical 
and medical use of snail venom with numerous 
indications for AM preparations. Not until recently, 
when U. S. Food Drug Administration (FDA) has also 
shown an interest in snails. Ziconotide (SNXIII), a 
synthetic peptide coming from AM venom, has been 
under FDA review since 1999. Pre-clinical and 
clinical studies of this new drug are promising [23]. 
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Meanwhile, the wound healing property of AM mucin 
has been reported [24]. Similarly, its physiological 
and toxicological properties have been documented 
[25]. The use of the mucin in a muco-adhesive gel 
preparation and when fortified with honey and its 
effect on wound has also been reported [24]. 

Studies from other researchers have suggested that 
herbs such as shiitake and lingzhi (mushroom) can 
indeed stimulate the immune system [26], though the 
mode of action is complex and difficult to 
characterize. The report gathered from the studied 
population of trado-medical practitioners and herb 
sellers on the use of GL appear to be real, based on 
their claims and the report of the people in the 
communities especially the artisans that patronize 
them. However, there is therefore, the need for proper 
identification of the non-venomous type of the 
mushroom. The intake of the killer types can lead to 
untimely death, which calls for caution in it use 
among the populace. However, the edible type could 
be relied for health conditions such as hypertension 
and insomnia; again it should be used with caution, 
though there is no evidence of toxicity on tissues of 
laboratory rats as revealed by works of earlier 
scientists. Oluba et al. [14] reported that there was no 
significant difference in the absolute and relative 
weight of liver, heart, kidney, spleen of rats 
supplemented with 200 mg of Ganoderma for six 
weeks and the normal control rats.   

The information gathered suggested that majority of 
the populace have the knowledge of it use and 
possibly have used but do not know the 
immunological and medical rational of it action in the 
system. Based on the claims of the trado-medical 
practitioner and communities studied, bioactive 
compounds for Pharmaceuticals to produce life saving 
medicines may be present in our native earthworms. 
This is consistent with the news for the world 
vermitech scientists who appeared in Philippines 
"News Today" on November 25, 2005 telling 
earthworm (Lumbricus) can help dissolve blood clots 
for stroke patients" [12]. In the last 30 years, a 
number of earthworm "clot-dissolving", "lytic" and 
"immune boosting" compounds have been isolated 
and tested clinically [27]. Current researches made in 
Canada, China, Japan and other countries on the 
identification, isolation and synthesis of some 
"bioactive compounds" from earthworm (Lumbricus 
and Eisenia fetida) with potential medicinal values for 
treatment of heart diseases have brought revolution in 
the vermiculture studies [28].  

Oral intake of Alma tonic, A. vera jucie, Ganoderma 
brew and AM serum is safe, the pH of the extracts and 
titrate-able acid are low and within tolerable range. 
More so, lipid profile show that the cholesterol; 

triglyceride, HDL and LDL content are moderately 
low. Earthworm and AM serum are reach in protein, 
that makes the tonic nutritious and, freshly prepared 
tonic from these local sources may be used by protein 
deficiency individual to build-up proteins in the body 
especially immunocompromised and immunodeficient 
and elderly, since the cholesterol level is low and may 
pose little or no threat to the system, especially on 
vital organs such as the heart. Glucose content of A. 
vera juice was very high, it may be used for energy 
boost as well.  

The bacterial count was significantly low, moreover, 
Salmonella spp., Shigella spp. and Candida spp. 
which are of more clinical significance were not 
isolated from the extracts but as storage progress 
bacteria and fungi contamination in the extracts could 
be inimical to human health. These extracts (ALM, 
AM serum and GL) may be used as probiotics or 
enrichment culture medium, since the brews 
supported bacteria growth (Staphylococcus aureus 
and E. coli). The sterility of A. vera suggest that it 
may possess antimicrobial potentials, however, the 
acidic pH may have influenced this action, further 
research are recommended to verify this observation. 
Therefore, careful thought should be made regarding 
the pros and coins of the effects of the extracts, when 
considering it for use in any case, as the mode of 
action of these extracts remains unknown and the 
claims of the communities studied have not been 
scientifically proven.  

In support of World Health Organization, there is 
need to promote the use of traditional medicine for 
healthcare. Government should set up a board of 
council to facilitate the co-existing and co-practicing 
of all health service providers (both traditional and 
western doctors), the collaboration aims would be: 
Support and integrate traditional medicine into 
national health systems in combination with national 
policy and regulation for products, practices and 
providers to ensure safety and quality; ensure the use 
of safe, effective and quality products and practices, 
based on available evidence; Acknowledge traditional 
medicine as part of primary health care, to increase 
access to care and preserve knowledge and resources; 
and ensure patient safety by upgrading the skills and 
knowledge of traditional medical care practitioners.  

CONCLUSION  

Studied population revealed that the people have the 
knowledge of the practices of the trado-medical care 
practitioner and herbal seller on the uses of 
earthworms, Aloe vera, A. maginata serum and 
Ganoderma in the preparation of concoctions for 
various purposes. They belief herbs made from local 
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sources are more effective and opt for their use as first 
and last option. Even when they are placed on 
medication by Physicians, they often complement 
such treatment with herbal concoctions for effective 
treatment. The intake of the studied extracts is safe 
and nutritious when protein content, glucose level, 
cholesterol (triglyceride, LDL and HDL), amylase and 
pH of earthworm, AV, AM serum and GL are 
considered.  
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