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ABSTRACT: The practice of complementary and alternative medicine is now on the increase in developing countries in
response to World Health Organization’s directives. This has culminated in several pre-clinical and clinical studies that
have provided the scientific basis for the efficacy of many plants used in folk medicine to improve growth performance in
farm animals and treat infections. This study was carried out to investigate the chemical, mineral and phytochemical
contents of garlic as a preliminary work to evaluate the influence of garlic on the performance characteristics of broiler
chickens. Garlic bulbs (Allium sativum), including cloves and hulls, were obtained from the open market at Ado-EKkiti-
Nigeria. The garlic bulbs were desegmented into cloves and were cut into chips. The chips were sun-dried for 3 weeks.
The dried garlic chips were milled and analysed for the chemical compositions. The results obtained indicated that garlic
on dry matter basis contained 4.55 mg/100g, 73.22 mg/100g and 15.33 mg/100g of moisture, carbohydrate and crude
protein respectively. The crude fat was 0.72 mg/100g while crude fibre and ash were 2.10 mg/100g and 4.08 mg/100g,
respectively. Garlic contained 10.19, 26.30, 10.19, 5.29, 0.001, 0.34 and 0.001 mg/100g of potassium, calcium,
phosphorus, iron, magnesium, zinc and manganese respectively while lead and cobalt were below detection level. Garlic
is acidic (pH = 3.91) and contained 4.21, 3.54, 0.64, 0.80, 5.56, 0.04 and 0.02 mg/100g of alkaloids, tannins, carotenoids,
saponin, flavonoids, steroids and cardenolides, respectively. Garlic as a feed additive possesses nutritional properties for
use in the enhancement of improved livestock production.
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INTRODUCTION

Garlic is a vegetable plant, a bulb belonging to the family
Liliaceae. It is a widely distributed plant grown globally and
China is the leading producer with over 81% of world
output (Lewis, 2012). Garlic is the most important
preventive herb, a spice, a well-trusted remedy during the
various epidemics such as dysentery, typhoid, cholera and
influenza (Topak and Mozaik, 2005). It is an effective
remedy for a variety of ailments (Kishu, 2009). Garlic
contains at least 100 sulphur-containing compounds basic
to medicinal uses with Allicin representing 70 to 80 percent
of the total thiosulphinates found in it (Kishu. 2009). It has
a slight, imperceptible smell until it has been peeled. Once
peeled, sliced or crushed, it immediately begins to spread

an intense smell that contains sulphur glycosides. Many
studies have indicated that allicin is the most important
component of garlic that is responsible for its characteristic
odour, flavour as well as most of its biological properties
(Chowdhury et al., 2002; Durak et al., 2002; Heinrich et al.,
2004; Shalaby et al., 2006).

Despite its high medicinal and culinary value, garlic
contains some anti-nutritional factors such as flavonoids,
saponin, tannin, alkaloids, steroids, hydrocyanide and
anthocyanin (Okaka and Okaka., 2001). Flavonoids,
saponins and tannin contents of garlic are within the range
of 0.04 to 0.36%, 0.14 to 19.0%, and 0.06 to 6.10%,
respectively (Friday et al., 2011).
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Although uncommon, allergic reactions to garlic have been
reported with various symptoms such as difficult breath,
closing of the throats and swelling of the lips, tongue or
face. Other symptoms especially in raw garlic consumption
include burning of the mouth, throat and stomach,
diarrhoea, sweating, nausea or vomiting, light
headedness, eczema or a rash,
redness/swelling/blistering when applied to the skin, easy
bruising or bleeding (nosebleed, bleeding gums),
unpleasant breath or body odour (Borek, 2005).

The practice of complementary and alternative medicine
is now on the increase in developing countries in response
to World Health Organization’s directives. This has
culminated to several pre-clinical and clinical studies that
have provided the scientific basis for the efficacy of many
plants used in folk medicine to treat infections (Dilhuydy,
2003 and Iwalokun et al., 2004). Garlic Agronomy (2009)
reported that the composition of garlic bulb is
approximately 85.09% water, 13.38% organic matter and
1.53% inorganic matter while the leaf is 87.14% water,
11.27% organic matter and 1.59% inorganic matter.
Researchers were not unanimous on the quantum of
chemical and phytonutrient contents of this important herb.
Therefore, this study was carried out to characterize the
commercial garlic with respect to its proximate, mineral
and phyto-chemical constituents.

MATERIALS AND METHOD

Garlic bulbs (Allium sativum) were purchased from the
open market at Ado EKiti, Ekiti State, Nigeria. The garlic
bulbs were desegmented into cloves and cut into chips.
The chips were sun-dried for 3 weeks. The dried garlic
chips were milled and analyzed for chemical and
proximate composition as described in AOAC (2000)
Method No. 984-13.

The sodium and potassium contents were determined by
flame photometry while phosphorus was determined by
the vanado-molybdate method (AOAC 2000). The other
mineral elements were determined after wet digestion with
a mixture of nitric, sulphuric and hydrochloric acid using
Atomic Absorption Spectrophotometer (AAS model Spq).

The anti-nutritional factors were determined as follows:
Saponin was quantified according to the procedure of
Obadoni and Ochuko (2001). Tannin was calculated using
the relationship described by Van- Burden and Robinson
(1981):

100xAUxVFxD
WxASx VA

% Tannin =

where, W= weight of sample analyzed, AU= Absorbance
of standard tannin solution, AS = Concentration (mg/ml) of
standard tannin solution, VF = Total volume of filtrate, VA
= volume of filtrate analyzed, D = dilution factor.

The method of Harbone (1973) was used for the alkaloids
quantification while flavonoid was quantified using Boham
and Kocipai-Abyazan (1994) method:

100 (W2 —W1)

Weight of Sample

% Flavonoids =

Where, W1 = weight of empty crucible, W2 = weight of
crucible + Flavonoid precipitate.

The pH was determined by making garlic paste with citric
acid in 10% solution of sample and the pH was measured
by inserting a pH meter (Model L. Pulse Muchen 15-1260,
Germany).

RESULTS AND DISCUSSION

Table 1 shows the proximate composition of garlic. The
result indicated that garlic powder on dry matter basis
contained 4.55, 73.22 and 15.33 mg/100g of moisture,
carbohydrate and crude protein, respectively. The crude
fat was 0.72 mg/100g while crude fibre and ash were 2.10
and 4.08 mg/100g, respectively. Garlic contained
appreciable amounts of carbohydrates and protein
suggesting that it can be ranked as carbohydrate and
protein-rich spice. The low fat content does not qualify
garlic as an oil plant; however, the oil can be extracted for
use as essence or essential oil (Okwu and Nnamdi, 2008).
Dashak et al. (2001) explained that the high crude protein
content of garlic was due to the presence of active
proteinous metabolites such as allicin, ajoene and
capsaicin. The normal daily protein requirement for a
normal adult is 45 to 50g, therefore, the value at 15.33
mg/100g obtained suggests that garlic can serve as
protein supplement in human main dishes. The low level
of crude fibre at 2.10 mg/100g poses no threat since garlic
is usually consumed as adjunct or additive to other foods.
The low moisture content in the dry matter shows that
garlic will have long shelf life and with limited deterioration
due to microbial contamination as earlier reported by
Dashak et al. (2001).

The results obtained in this study agree with the report
of Otunola et al. (2010) that the moisture, crude protein,
crude fat, total carbohydrates, fibre and ash contents in
garlic were 4.55+0.1, 15.33, 0.72, 73.22, 2.10 and 4.08%,
respectively on dry matter basis. The values obtained in
this study were slightly lower than the values reported for
moisture and crude protein at 4.88 and 17.35%
respectively by Nwinuka et al. (2005) and similar to the
values of 73.03, 0.68, 4.06% reported for carbohydrate,
crude fat and ash contents, respectively by the same
authors. Also, the proximate composition of garlic in this
study showed values that were slightly lower than the
values of 5.4, 17.5 and 73.3% reported in Encyclopedia of
Chemical Technology (1980) for moisture, protein and
total carbohydrate.



Table 1. Proximate composition of garlic powder.

Nutrients Composition (mg/100g)
Moisture content 4.55
Crude protein 15.33
Crude fat 0.72
Crude fibre 2.10
Ash 4.08
Carbohydrate 73.22

Table 2. Mineral composition of garlic on dry matter basis.

Mineral elements Concentration (mg/100g) )

Potassium 10.19
Calcium 26.30
Phosphorus 10.19
Iron 5.29
Magnesium 0.001
Zinc 0.34
Manganese 0.001
Lead Nil
Cobalt Nil

However, the result disagrees with the reports of Bi and
Usha (2016) who reported that garlic contains 3.91%
moisture, 19.75% protein, 0.49% Fat, 1.73% crude fibre,
66.36% carbohydrate and 3.39% total ash on dry matter
basis. Also, the results disagree with the findings of
Odebunmi et al. (2009) who concluded that garlic contains
66.57, 7.87, 0.52, 0.73, 1.33 and 33.43% of moisture,
protein, fat, crude fibre, ash and dry matter, respectively
and the report of Marina et al. (2014) that garlic contains
64.58% moisture, 7.87% protein, 0.52% ether extract,
2.3% fibre, 2.46% ash and 22.27% Nitrogen Free Extract.

The mineral analysis of garlic is presented in Table 2.
The results indicated high values in potassium (K), calcium
(Ca), phosphorus (P) and iron (Fe) compared to
magnesium (Mg), zinc (Zn) and manganese (Mn) which
were found in trace forms. Garlic contained 10.19, 26.30,
10.19, 5.29, 0.001, 0.34 and 0.001 mg/100g of potassium,
calcium, phosphorus, iron, magnesium, zinc and
manganese respectively while lead and cobalt were below
detection level. Low ash is an indication of low inorganic
mineral content (Oloyede, 2005) but garlic contained
appreciable amounts of mineral elements which make
garlic a potential regulator of blood pressure, fluid balance,
anti-hypertension, anti-cardiac arrhythmias, anti-ischemic
heart disease, anti-atherogenesis, anti-sudden cardiac
death, anti-diabetic and essential in bone and teeth
formation (Karppanen, 1994). Garlic has important
functions in the control of arterial resistance (Altura and
Altura, 1999) and regulation of fluid balance in the body
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such that it influences the cardiac output. Below normal
dietary intake of Mg has been identified as a strong risk
factor for hypertension, cardiac arrhythmias, ischemic
heart disease, atherogenesis and sudden cardiac death
(Altura and Altura, 1999). Zinc (Zn) and Chromium (Cr) are
co-factors for insulin which makes garlic relevant to
treatment of diabetes (Kimura, 1996) while Ca, Mg and P
are essential for bone and teeth formation (Okwu, 2005).
The non-detection of Pb and Co is of great advantage to
consumers of garlic as these elements can be highly toxic
even at low concentrations (Asaolu et al., 1997; Oloyede,
2005). Extremely lower potassium was obtained compared
to 54.00 mg/100g reported by Otunola et al. (2010). The
calcium and phosphorus contents of garlic were clearly
lower than the values of 54.65 and 10.19 mg/100g,
respectively obtained by Marina et al. (2014) and also
higher than 1.904 mg/100g obtained by Ujowundu et al.
(2011) in calcium but similar to 26.30 mg/100g calcium,
10.19 mg/100g phosphorus, 5.29 mg/100g iron and 0.001
mg/100g manganese obtained by Otunola et al. (2010).
Marina et al. (2014) obtained 9.54 mg/100g iron which was
higher than the value obtained in this study and Ujowundu
et al. (2011) obtained a lower value of 3.59 mg/100g. The
probable reason for this wide variation in the mineral
contents could be attributed to differences in the fertility of
the soil from which the garlic were cultivated or human
error.

Table 3 shows the phytochemical properties of garlic
powder. Garlic is acidic (pH = 3.91) and contained 4.21,
3.54, 0.64, 0.80, 5.56, 0.04 and 0.02 mg/100g of alkaloids,
tannins, carotenoids, saponin, flavonoids, steroids and
cardenolides, respectively. Phytochemicals are bioactive,
non-nutrient, naturally-occurring plant compounds found in
vegetables, fruits and spices (Okarter et al., 2009). Purified
alkaloids and their synthetic derivatives are medicinal
agents as analgesic, anti-malarial, antiseptic and
bactericidal (Evans et al., 2002). The high alkaloid content
in garlic dry matter is probably responsible for its much-
acclaimed medicinal values. Saponins are produced by
plants as a defence mechanism to stop attacks by foreign
pathogens which make them natural antibiotics (Okwu and
Emenike, 2006). They also have cholesterol lowering
effects and are able to kill or inhibit cancer cells (Okwu,
2005; Nwinuka et al., 2005; Okwu and Emenike, 2006;
Okwu and Nnamdi, 2008). Therefore, the appreciable
amount of saponins in garlic could be responsible for its
antimicrobial properties. The presence of tannins might
have accounted for the sharp taste of garlic and ability to
hasten the healing of wounds and inflamed mucous
membranes (Okwu and Emenike, 2006). Cardenolides
contribute to the medicinal values of plants in which they
occur and have been known for the treatment of
congestive heart failure (Oloyede, 2005). Flavonoids
protect against allergies, inflammation, platelet
aggregation and microbial infection (Okwu and
Omodimiro, 2005). Carotenoids are largely responsible for
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Table 3. Percentage composition of phytochemicals in
garlic powder.

Garlic Phytochemical Composition

Alkaloids (mg100g) 4.21
Tannins (mg100g?) 3.54
Carotenoids(ug100g1) 0.64
Saponin (mg100g™) 0.80
Flavonoids (mg100g™) 5.56
Steroids (mg100g™) 0.04
Cardenolides (mg100g™) 0.02
pH 3.91
Titratable acidity (% as lactic acid) 0.97
Salt (% NaCl) 2.39

the colour of garlic (Tripathi and Mishap, 2009). In general,
the presence of these phytochemicals account for the
much-touted medicinal properties of garlic in various
disease conditions such as atherosclerosis, arthritis,
nausea, asthma, bacterial infections and cancer (Das and
Saha, 2008; Kaur and Arora, 2009).

In conclusion, garlic is rich in protein, alkaloids, tannin
and flavonoids and has an acidic pH of 3.91. The moisture
content is low with trace amounts of carotenoids, saponin,
steroids and cardenolides. It has appreciable mineral
components but lead and cobalt were not detected.
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