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ABSTRACT

Minerals are essentially required for tissue funaoting in human beings and their presence in medigitants can
have a substantial influence on the therapeutiz@adf herbal remedies. Excessive intake of someraiincan
upset homeostatic balance and cause toxic sideteffalso, severe shortages or self-prescribed raisean alter
the delicate balance in body functions that promdtealth. Vitamins are organic compounds presenninute
amounts in natural foodstuffs that are essentiahtomal metabolism and the lack of which in thet di@uses
deficiency diseases. Mineral and vitamin composgtianalyses were carried out on four extracts-tkteaets from
earthworm, Aloe vera, Ganoderma lucidium, and s@@&ithachatina) using standard methods. The aithefstudy
was the comparison analysis of the mineral andmwittacompositions of some extracts used in alteveatiedicine.
The mineral and vitamin compositions of GanoderAlag vera, earthworm extracts and snail water shibwet
they have high medicinal values. However, resaliswed that the mineral and vitamin constituentsy va
significantly (p< 0.05) among the extracts. The enah and vitamin composition of the extracts canfitheir
usefulness in alternative medicine.

Keywords: Minerals; vitamins; extracts; antinutrients, altgime medicine.

INTRODUCTION

Nowadays more and more people choose to be tréntesiethods that are not based on Western systematic
techniques that are the knowledge and practiceealicme which is usual in the West. These methodkmaown as
“Alternative medicine. Alternative Medicine is deéid as medicine that encompasses any healing qadttiat
does not fall within the realm of conventional nodde." Commonly cited examples include naturopathy,
chiropractic, herbalism, traditional Chinese metigi Ayurveda, meditation, yoga, biofeedback, hymos
homeopathy, acupuncture, and diet-based therapiaddition to a range of other practices.

Extracts from plants and animals have been used theeyears to treat various diseases and sickadss@ad
among men. According to the World Health Organaat{WHO), nearly 80 percent of the world’s popwati
depends for its primary health care needs on nresiciderived from plants and animals [1]. Of the 258ential
chemicals that have been selected by the Worldthi€aiganization, 11.1% come from plants, and 8.7&mnf
animals [2]. Although considered by many as sujiinst the pertinence of traditional medicine basedanimals
cannot be denied since they have been methodiesitgd by pharmaceutical companies as sourcesugé do the
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modern medical science [3]. The annual global tiadanimal-based medicinal products accounts fthiobs of
dollars per year [4]. In like manner, the use oflimimal plants as traditional medicines is well wmoin rural areas
of many developing countries [5]. The medicinal nda traditionally occupied an important position time
sociocultural, spiritual, and ethnopharmacologyrufal and tribal lives in different parts of the b Modern
pharmacopeia contains at least 25% drugs derived flants and approximately 70% of “synthetic” no@ts are
derived from plants [6]. [7] in its resolution AHRC50/R3 (2000) recommended and encouraged reseadcthe
use of medicinal plants especially in countries ighaccess to modern medicine and conventionalntesdt is
difficult. However, the medicinal value of theseapis depends upon chemical compound that prodspeéfic
physiological action on human body [8, 9]. Qualdfy herbs depends on the presence of active pregigllo]
reported thatAloe gel obtained from the inner portion of the leagestains glucomannan, a hydro-soluble fibre
which has a glucose-lowering effect.

Minerals are inorganic elements that originatehia €arth and cannot be made in the body. They ipiaprtant
roles in various bodily functions and are necessaigustain life and maintain optimal health, amastare essential
nutrients. Most of the minerals in the human diemne directly from plants and water, or indirecttgrii animal
foods. However, the mineral content of water armhpfoods varies geographically because of vanatio the
mineral content of soil from region to region [112]. Minerals are essentially required for tissuactioning in
human beings and their presence in medicinal pleamshave a substantial influence on the therapealue of
herbal remedies: a positive contribution as a sofeessential nutrients or even as active priesipbr a negative
effect because of the accumulation of high conegiotis of potentially toxic elements [13]. The eétal
composition of plants is important to the healtld @noductivity of animals which graze them. Greea tatechins
were demonstrated to prevent inflammation, canwgsercholesterol, angiogenesis, arthritis, oxidaswess, and
neurodegeneration [14, 15] and according to Unityeas Maryland Medical Center [16], certain plaxXtracts such
as green tea extract may be able to burn fat awdtbmetabolism because of the polyphenol catechiming
organisms need minerals for osmotic adjustmeractivate enzymes and other organic molecules thtzrece the
growth and maintain life processes [17, 18]. Enkdnintake of minerals like Ca, K, Na and P can bseful in
patients with chronic renal failure [18].

Vitamins are defined as a group of complex organimpounds present in minute amounts in naturalsiudf$ that
are essential to normal metabolism and the lackto€h in the diet causes deficiency diseases [1i9r extract
contains vitamin B12, folic acid, and iron. In a@ils) it seems to increase the number of liver celiger extract is
used for improving liver function, treating chrorlieer diseases, preventing liver damage, and regeimg liver
tissue. It is also used for allergies; chronicgaéi syndrome; enhancing muscle development in holdirs;

improving stamina, strength, and physical enduraremaoving chemicals from the body (detoxificatioafd as an
aid to recovery from chemical addiction or pois@nj@0]. Vitamin C is an antioxidant, along with atitin E, beta-
carotene, and many other plant-based nutrientstains are all involved in the metabolism of cdrpdrates, fats
and proteins into usable energy, but some arei@portant for digestion, immunity and red blood! gebduction

within bone marrow. Some B vitamins are also neddedaintain the health of your skin, nails and hand B-12
and folic acid are required for healthy brain chetrgiand higher brain functions, such as cognitiod short-term
memory. However, vitamins and herbal extracts asoeated with various side effects, potential meridrug
interactions and mostly unproven efficacy [21]. Hie of this study is the comparison analysis ef thineral and
vitamin compositions of some extracts used in alttve medicine.

MATERIALSAND METHODS

Samples of earthworm were procured from riversiti®Kkitipupa, Ondo State. They were washed with watel
transported in a clean plastic bucket with moisidse the laboratory for processing. The extractibthe samples
was carried out according to the method descrilyedry Lopez and Realm [22]. Samples of succuleatds of
Aloe veraplant were procured from the neighbourhood, washi¢ld distilled water and taken to the laboratooy f
processing. Extraction ofloe verajuice was done according to the method describgd28]. Samples of
Ganoderma lucidiumwere obtained from a farmland in Owo Local GoverntnArea, Ondo State, Nigeria.
Aqueous extraction was carried out on the samplesrding to the method of [24]. Samples of matugizoht land
snails were obtained from Oje market, Ibadan, OyteSand were transported to the laboratory focgssing. The
samples were thoroughly cleansed with distilledenathe bluish supernaut got after the shell igfcélly removed
and the resultant fluid from the snails was cemgéfd at 500 rpm for 15 minutes.
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Mineral and vitamin compositions analyses were iedrrout on each of the four extracts-the extractsnf
earthworm Aloe vera Ganoderma lucidiumand snail Archachatind and the results are shown in tables below.

Statistical analysis

All assays were carried out in triplicate, and theans and standard error of means (SEM) were digteinuising
SPSS version 20. Analysis of variance was perforteedetermine significant differences between tlagreu
samples. Differences in paired samples performdmicéhe nutritional and chemical compositions wested by
the Student’s t-test. <0.05 implies significance.

RESULTS

The mineral compositions of the extracts were showhable 1 while Table 2 shows the paired samggssof the
mineral compositions of the extracts. Iron contamiged from 8.67 to 13.27mg/100g with earthwornmaetthaving
the highest value an@anodermaextract having the lowest value. Zinc content eghfrom 0.40 to 13.2mg/100g
with earthworm extract having the highest value &@ahodermaextract having the lowest value. Similar trends
were observed for zinc and iron amongst the fotraets. Calcium and potassium had similar trendsreyst the
four extracts. Calcium content ranged from 2816753.33mg/100g with the highest value foundioe veraand
the lowest value found in earthworm. Potassiumemnin the extracts ranged from 15.00 to 125mg/Mibig Aloe
veraextract having the highest value and earthwormaekhaving the lowest value. Similar trends webseesved
for magnesium and phosphorus amongst the four @gtrahe range for magnesium content was 46.67 to
99.33mg/100g with the highest value Atoe veraand the lowest in earthworm extract while Phosparontent
ranged from 323.33 to 585.33mg/100g with the highedue in Aloe veraextract and the lowest value in
earthworm. Figure 1 shows the trends in the minsvaiposition of the extracts.

Table 1. Mineral compositions of some extractsused in alter native medicine

PARAMETERS (mg/100g)] SNAIL WATER GANODERMA| ALOE VERA EARTHWORM
IRON 9.33+0.18 8.67+0.12 11.47+0.09 13.27+0.09
ZINC 0.50+0.00 0.40+0.00 0.63+0.03] 13.2+0.09
MAGNESIUM 76.67£1.6 65.00+0.01 93.33+3.3 46.67+1.6
CALCIUM 351.67+1.67 385.00+2.89 753.33+3.33 2815108
POTASSIUM 31.67+1.67 81.67+4.41 125.00+0.00 15.00&0
PHOSPHORUS 393.33+1.67 328.33+6..01 585.33+3.33  .3323.67
Ca/Mg 4.59+0.11 5.92+0.04 8.07+0.1§ 6.05+0.28
Ca/P 0.89+0.01 1.17+0.03 1.28+0.01 0.87+0.01
Ca/K 10.77+0.91 12.65+2.36 13.00+1.00 16.57+1.17

Values are means +SEM (Standard error of meang)pmicate samples

The mineral ratios amongst the extracts showedmibas trends. Ca/K ratio ranged from 10.77 toSlwith the
highest ratio found in earthworm extract and thedst in snail water. Ca/P ratio ranged from 0.8I.88 withAloe
veraextract having the highest ratio and earthwormaexthaving the lowest ratio. Ca/Mg ratio rangeahfr4.59 to
8.07 with the highest ratio found Aloe veraand the lowest ratio in snail water.
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Table 2. Paired samplestest mineral compositions of some extractsused in alter native medicine

Parameters (mg/100d) Paired samples Diff. Mean  (3igailed)
snail_water- Ganoderma  0.67+.22 0.093
snail_water- Aloe_vera| -2.13+0.19 0.007
Iron snail_water- Earthworm| -3.93+0.23 0.004
Ganoderma- Aloe_vera| -2.80+0.21 0.005
Ganoderma- Earthworm -4.60+0.20 0.002
Aloe_ver« Earthworn -1.80+0.0¢ 0.001
snail_water- Ganoderma =~ ----------- | --eeee
snail_water- Aloe_vera| -0.13+0.03 0.057
Zinc snail_water- Earthworm| -0.33+0.03 0.010
Ganoderma- Aloe_vera| -0.33+0.03 0.020
Ganoderma- Earthworm -0.43+0.03 0.006
Aloe_vera- Earthworm | -0.2010.06 0.074
snail_water- Ganoderma 11.67+1.67 0.020
snail_water- Aloe_vera| 16.67+1.67 0.010
) snail_water- Earthworm| 30.00+2.89 0.009
Magnesium (Mg) Ganoderma- Aloe_vera| 28.33+1.67 0.003
Ganoderma- Earthwormy  18.33+1.67 0.008
Aloe_vera- Earthworm | 46.67+1.67 0.001
snail_water- Ganoderma -33.33%1.67 0.002
snail_water- Aloe_vera | -401.67+1.67 0.000
. snail_water- Earthworm| 70.00+2.89 0.002
Calcium (Ca) Ganoderma- Aloe_vera| -368.33+1.67 0.000
Ganoderma- Earthworm 103.33+1.67 0.000
Aloe_vera- Earthworm | 471.67+3.33 0.000
snail_water- Ganoderma -50.00+5.00 0.010
snail_water- Aloe_vera| -93.33%1.67 0.000
Potassium (K) snail_water- Earthworm| 16.67+1.67 0.010
Ganoderma- Aloe_vera| -43.3314.41 0.010
Ganoderma- Earthwormy 66.67+4.41 0.004
Aloe_vera- Earthworm | = -------eeeeee | eeeeee
snail_water- Ganoderma 65.00+7.64 0.014
snail_water- Aloe_vera | -190.00+2.89 0.000
Phosphorus (P) snail_water- Earthworm| --------------- 0.001
Ganoderma- Aloe_vera| -255.00£7.64|  -----
Ganoderma- Earthworm -255.00+7.64 0.580
Aloe_vera- Earthworm | 260.00+2.89 0.000
snail_water- Ganoderma -1.32+0.10 0.006
snail_water- Aloe_vera| -3.48+0.14 0.002
CaMg snail_water- Earthworm| -1.46+0.33 0.048
Ganoderma- Aloe_vera| -2.16+0.14 0.000
Ganoderma- Earthworm -0.14+0.25 0.633
Aloe_vera- Earthworm 2.02+0.24 0.014
snail_water- Ganoderma -0.28+0.03 0.012
snail_water- Aloe_vera| -0.39+0.01 0.001
CalP snail_water- Earthworm| 0.02+0.01 0.370
Ganoderma- Aloe_vera| -0.11+0.02 0.032
Ganoderma- Earthwormp  0.30+0.02 0.006
Aloe_vera- Earthworm 0.41+0.01 0.001
snail_water- Ganoderma -1.88+1.45 0.418
snail_water- Aloe_vera| -2.24+1.91 0.449
CalK snail_water- Earthworm| -5.80+0.26 0.029
Ganoderma- Aloe_vera| -1.96+2.52 0.517
Ganoderma- Earthworm -4.84+1.15 0.052
Aloe_ver« Earthworn -2.88+1.4: 0.181
Significant differenée € 0.05)

Table 2 shows the paired samples test of mineralposition of the extracts. There were significaiffiedences in
calcium, Magnesium and potassium compositions batvilee extracts: snail water aBanodermasnail water and
Aloe vera snail water and EarthwornGanodermaand Aloe vera Ganodermaand EarthwormAloe veraand
Earthworm. For iron and phosphorus, there wereifsignt differences between extracts except betvazeil water
and Ganodermaand Ganodermaand earthworm respectively. For zinc, there wagaificant differences between
the extracts except between snail water &llo@ vera Aloe veraand earthworm.
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Figure 1: The Trends of Mineral Compositions
of some Extracts used in Alternative...

The vitamin compositions of the extracts were shawhable 3 while Table 4 shows the paired samggssof the
vitamin compositions of the extracts. There wassimilar trend found between any of the vitamin cosifons
amongst the four extracts. The range for ascortiit was 0.83 to 22.43mg/100g with the highest vdituend in
Ganodermaextract and the lowest in earthworm extract. Thir@rtontent ranged from 0.13 to 0.24mg/100g with
the highest value found in earthworm extract anaekt value in snail water. The range for riboflagontent was
0.09 to 0.19mg/100g with the highest value in emoifm extract and the lowest in snail water. Niacontent
ranged from 0.14 to 0.28mg/100g with the highestiewan earthworm extract and the lowest valu&ioe vera
Figure 2 shows the trends in the vitamin compasitibthe extracts.

There were significant differences in Ascorbic aail Riboflavin compositions between extracts: Ismater and
Ganoderma snail water andAloe vera snail water and earthworn@anodermaand Aloe vera Ganodermaand
earthworm;Aloe veraand earthworm. For Thiamine, there were significifierences between the extracts except
between snail water andanoderma; Aloe veraand earthworm. For Niacin, there were significdifferences
between the extracts except between snail wateGandderma

Table 3. Vitamin compositions of some extracts used in alter native medicine

PARAMETER (mg/100g)| SNAIL WATER| GANODERMA| ALOE VERA EARTHWORM
ASCORBIC ACID 1.77+0.04 22.43+0.03 12.77+0.1p 0837

THIAMINE 0.13+0.00 0.15+0.00 0.18+0.00 0.24+0.01
NIACIN 0.23+0.01 0.20+0.00 0.14+0.00 0.28+0.00
RIBOFLAVIN 0.09+0.00 0.16+0.00 0.12+0.00 0.19+0.10

Values are means +SEM (Standard error of meang)picate samples.
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Table4. Paired samplestest vitamin compositions of some extracts used in alter native medicine

Parameter Paired samples Diff. Mean  Sig. (2-Tailed)
snail_water- Ganoderma -20.67+0.09 0.000
snail_water- Aloe_vera| -11.00+0.06 0.000
Ascorbic Acid snail_water- Earthworm| 0.93+0.09 0.009
Ganoderma- Aloe_vera| 9.67+0.12 0.000
Ganoderma- Earthwornmy 21.60+0.17 0.000
Aloe_vere Earthworn 11.93+0.0 0.00(
snail_water- Ganoderma -0.03+0.01 0.057
snail_water- Aloe_vera| -0.06+0.01 0.014
Thiamine snail_water- Earthworm| -0.11+0.01 0.003
Ganoderma- Aloe_vera,
Ganoderma- Earthwormy -.09+0.01 0.023
Aloe_vera- Earthworm | -.06+0.01 0.051
snail_water- Ganoderma 0.04+0.01 0.053
snail_water- Aloe_vera| 0.09+0.01 0.012
Niacin snail_water- Earthworm| -0.05+0.01 0.049
Ganoderma- Aloe_vera| 0.05+0.01 0.015
Ganoderma- Earthworn) -0.09+0.00 0.001
Aloe_vera- Earthworm | -0.14+0.01 0.002
snail_water- Ganoderma -0.07+0.01 0.007
snail_water- Aloe_vera| -0.03+0.00 0.010
Riboflavin snail_water- Earthworm| -0.10+0.01 0.007
Ganoderma- Aloe_vera| 0.04+0.00 0.008
Ganoderma- Earthworn) -0.03+0.01 0.038
Aloe_vera- Earthworm | -0.07+0.01 0.007
Significant difference (P < 0.05)
25 4 . . .
Figure 2: The Trends of Vitamins
Compositions of some Extracts used in
20 - Alternative Medicine
15 -
——SNAIL WATER
—M—GANODERMA
10 ALOE VERA
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| B = ™ T - 1
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DISCUSSION

Minerals are chemical constituents used by the hadsnany ways and though they yield no energy Hay p
important roles in many activities in the body [2B]. The human body needs different minerals deoto function
properly [27]. These elements are divided into maand micro-minerals. Macro-minerals are needethiger
amounts than 100 mg/day and they include calciua),(@hosphorus (P), magnesium (Mg), sulfur (S)isadNa),
chloride (Cl) and potassium (K) micro-minerals aeeded in smaller amounts than 100 mg/day anditiuhyde
elements such as iron (Fe), zinc (Zn), iodine ¢Blenium (Se), manganese (Mn), chromium (Cr), cofge),
molybdenum (Mo), fluorine (F), boron (B), cobaltd)C silicon (Si), aluminum (Al), arsenic (Ar), tiggn), lithium
(Li) and nickel (Ni) [28]. The results indicate thtaie four extracts are good sources of macro aicdonmineral
elements. This is very important when the usefdridssuch minerals is put into consideration. Maeiare needed
in the body because they form the structure ofttbey and help the body systems to work effectiv@iync is
needed for the body's defensive (immune) systeprdperly work; plays a role in cell division, cgiowth, wound
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healing and the breakdown of carbohydrates antkis reeeded for the senses of smell and taste [RGB 1. The
main function of Fe is in the transport of oxygerthe tissue (hemoglobin) and is also involvechim processes of
cellular respiration [32, 33]. Magnesium is an esis¢ mineral for staying healthy and is required fore than 300
biochemical reactions in the body [34]. Multiplealtt benefits of magnesium include transmissionnefve
impulses, body temperature regulation, detoxifaratienergy production, and the formation of healilbypes and
teeth and it aids in the absorption of calcium by body [27]. Magnesium is closely associated wéltium and
phosphorus both in its distribution and its metaml The other crucial health benefits of magnesinolude
protein synthesis, relief from bronchospasm (cactsl airways) in the lungs, and improvement ofagiayroid
function. It boosts the bio-availability of vitami6 and cholesterol, improves muscle functioningd arevents
osteoporosis, insomnia, constipation, heart attatipertension, constipation, migraines, kidneynesy and
gallstones. Calcium plays a critical role in maiinitag structural integrity of the skeleton. Calcitusnan absolutely
critical nutrient in regulating acid/alkaline baten(called pH) in the blood and helps form and ta@&nhealthy
teeth and bones. It also helps the body with clgtthlood, sending and receiving nerve signals singeand
relaxing muscles, releasing hormones and other ida¢smand keeping a normal heartbeat [35]. Potasstuan
essential mineral and a major electrolyte foundthe human body. It plays an important role in etdgte
regulation, nerve function, muscle control, bloogdgsure and regulates water and mineral balanoaghout the
body [36]. It works with sodium to maintain the lytadinormal blood pressure. Phosphorus-containimgpoainds
in the body play a major role in genetic materidhe DNA and RNA that makes each of us unique;utzall
membranes; teeth and bones; human energy systemsehlrsignaling systems, which regulates diversefions
from the acid-base balance in the body to hormmsdonses [34].

Furthermore, the ratios of the mineral compositiisngry important as reported by [37] that det&ing nutritional
interrelationships is much more important than kimgwmineral level alone. The ratios are often morportant in
determining nutritional deficiencies and excesg firedictive of future metabolic dysfunctionshidden metabolic
dysfunction.Calcium and phosphorus are usually discussed tegbtitause they occur in the body combined with
each other for the most part and because an inatiegupply of either limits the nutritive valuelwdth. The Ca/P
ratio observed in all the four extracts is of ridrial benefit, particularly for children and thgeal who need higher
intakes of calcium and phosphorus for bone formmatiod maintenance. Food is considered ‘good’ ifrtt® is
above one and ‘poor’ if the ratio is less than @Hile Ca/P ratio above two helps to increase thsogdiion of
calcium in the small intestine [38]. Ca/Mg raticth® lifestyle ratio because it is associated wlith diet, attitudes,
and lifestyle factors such as one’s relationsHigsation, occupation, friends and perhaps othestifle factors. The
Ca/Mg ratio observed in this study is within normahge in the four extracts. The ratio range ofLl2Gand 3.0-3.3
is considered hypoglycemia while ranges of 3.3ad 6.67-10 are considered good. Ratio greateriBahor very
low ratio less than 2 is associated with mentatraotional disturbances [39]. Ca/K ratio is usuakiyled thyroid
ratio because calcium and potassium play a vitid i regulating thyroid activity. The Ca/K ratia the four
extracts is within the range considered good fagrdia activity. The Ca/K ratio ranges 1-2 and 8-ih@icate
moderate thyroid activity with 10-25% energy lodsiles ratio ranges 2-4 and 4-8 indicate mild thyradivity with
25-50% energy loss. Ratio below 1 or above 32 atdic abnormal thyroid activity with 75% or more rgyeloss
[39].

The results showed that the extracts were ricloinesvitamins that are needed for growth and prdpeelopment
of the body. Riboflavin (Vitamin B2) is importandrf body growth and the production of red blood ssefliacin
helps maintain healthy skin and nerves and endinasthe digestive and nervous systems functiapeny;
thiamine (B1) helps the body cells to change caybodtes into energy and ascorbic acid helps the bodnake
collagen, an important protein used to make skirtjlage, tendons, ligaments, and blood vesseldsaaldo needed
for healing wounds, and for repairing and maintagnibones and teeth [40]. Ascorbic acid (vitamin i€)
antioxidant; it helps immune system functioningd gmevents some of the damage caused by free Iatea can
engender disease conditions like cancer, hearaslisaarthritis, cataracts [41]. It also helpshiea &bsorption of
inorganic iron and builds defence against scurwythiermore, vitamin C facilitates transformationabfolesterol
into the bile acid in the liver [42].

The mineral and vitamin compositions @anoderma, Aloe veraarthworm extracts and snail water showed that
they have high medicinal values. However, resaliswed that the mineral and vitamin constituentseda
significantly (p< 0.05) among the extracts. Then#igant differences observed in the mineral anthmin
compositions between the plant extradioé veraand Ganoderma could be due to several reasons. It has been
reported that minerals in plant tissues vary carsidly within a given crop and among crops and thide
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variation occurs because varieties differ in theoam of nutrients they take up as a result of thgsjzal and
chemical properties of soils. Location, the natarel chemical composition of the soil have been ntedoto

influence the mineral and trace element compostioh plants [43, 44, 45]. Mineral nutrients concatibns

fluctuate greatly in both space and time due tdarenmental factors such as weather, climate andipbychemical
properties, including soil type, soil pH and erosjd6, 47]. Thus, environmental factors such astioo rather than
genotype have been reported to have greater irfluen the mineral and trace element compositigolarfts [45].

Similarly, the significant differences observednmineral and vitamin compositions between the aniedtacts
(snail water and earthworm) could also be attritwteseveral reasons. Animals do not synthesis thigierals and
vitamins; they depend on their food sources. Theuwants of nutrients available to animals from tirodie depend
on quantity present in the food sources and thalnodism of the animal which is influenced by theemction of
dietary, environmental and genetic factors [48] [feported that cobalt, copper, iodine and selartgficiencies in
the soil and flora in certain areas of the worldéhéed to deficiencies of these minerals in doneeatiimals. In
addition, the presence of inherent toxic factorsaati-nutritional components in plants could aldtea the

absorption and availability of some minerals artdmins in plant food by humans and animals [50,521,53]. In

general, minerals from animal sources are absdobédr than those from plant sources as mineralp@sent in
forms that are readily absorbed and binders thabitnabsorption, such as phytates, are absents, Téarthworm
extract and snail water would be better sourcemiokrals and vitamins thalloe veraand Gandermaextracts to
treat patients who suffering from diseases caugdtdir deficiencies.

CONCLUSION

The present study has verified the usefulness @fetttracts for medicinal purposes based on themeral and
vitamin composition. However, earthworm extract amail water are likely to be better sources ofarats and
vitamins thanAloe veraandGandermaextracts to treat human patients who are sufferimg diseases due to their
deficiencies because anti-nutrient factors whiehgemerally present in plants.
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