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ABSTRACT

A study was undertaken to examine the potentials of Garico, a by-product of Gari production, from
cassava as a new food or feed resource. The procedures for the preparation of Garico, the nutrient
composition, its utilization, its particle size distribution compared to that of Gari and the compara-
tive prices of Garico, Gari and maize were determined. Structured questionnaires were adminis-
tered to 15 and 10 Gari producers in Anloga and Kpo Kofe in the Ashanti and Volta Regions re-
spectively. Data obtained were analyzed using descriptive statistics as described by the Statistical
Package for Social Sciences (SPSS) version 21. The results obtained indicated that Gari produc-
tion is dominated by women (80%). Some of the respondents (44%) mentioned that Garico is being
consumed by humans and domestic animals. The preference of an average consumer was 68% for
Gari only, 4% for Garico only and 28% for both Gari and Garico. Most of the respondents (60%)
admitted that the shelf life of Garico could be 1-2 years. The cost per kg of Garico was ¢ 2.76 in the
Volta Region and ¢ 3.29 in the Ashanti Region. Nutrient compositions of Garico (ME- 2957-3060
kcal/kg; CP- 0.9-1.4% and CF- 1.38-2%) and Gari were similar and there were some critical pro-
cessing differences. The mean particle size of Garico was 2mm compared to Gari which ranged
from 500um to Imm. It was concluded that Garico could be used both as a food and feed resource
if diets are well-balanced and particular attention is paid to economic considerations.
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INTRODUCTION

The major constraint in monogastric livestock
production in Ghana has been their feeding, spe-
cifically the energy and protein components.
Conventional feed resources such as maize used
as feed for pigs and poultry also constitute the
major staple foods for the Ghanaian populace
making them expensive. As a result, the quest to
find alternatives is being advocated by stake-
holders (i.e. scientists, livestock farmers, exten-
sion personnel, etc.) in the livestock industry.
There has been considerable interest in recent
years in the use of agro-industrial by-products

(AIBP) as livestock feed ingredients in develop-
ing countries. Okai and Boateng (2007) indicat-
ed that most AIBPs are not frequently used in
animal feed mainly because of limited research
data on their chemical composition and nutritive
value. The utilization of these by-products can
help minimize the cost of feeding livestock and
poultry and the degree of competition between
humans and farm animals for food and feed in-
gredients. Again, it will reduce the pollution
hazard posed to the environment since some of
these by-products are left on-farm and near pro-
cessing establishments. Non-conventional feed
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resources (NCFR) which are those feeds that
have not been traditionally used in animal feed-
ing and /or are not normally used in commercial-
ly produced rations for livestock could partly fill
the gap in the feed supply chain, decrease com-
petition for food ingredients between humans
and animals, reduce feed cost, and contribute to
self-sufficiency in nutrients from locally availa-
ble feed resources (Sontakke et al., 2014).

It has been known for a long time that, cassava
and its by-products are good sources of energy
for monogastric livestock and potential replace-
ments for maize in their diets (Okai, 1995; Rhule
et al., 2012). However, one by-product from
cassava processing that has not received much
attention is Garico. It is a by-product of Gari
production from cassava (Manihot esculenta).
The authors are aware that in some parts of the
country, Garico is readily available and in some
cases being used by humans and as a feed ingre-
dient in the local preparation of food for pets
particularly dogs. However, there is a dearth of
information on its physical and chemical attrib-
utes. In view of this, a study was conducted to
evaluate Garico, as a new food or feed resource.
The specific objectives were to determine the
demographics of some Garico producers, the
preparation methods, nutrient composition and
utilization of Garico and the particle size distri-
bution and cost of Garico.

MATERIALS AND METHODS

Description of study areas

The study was conducted in two districts located
in two different regions in Ghana, namely, the
Volta and Ashanti Regions. Kpo Kofe, a suburb
of Mafi-Kumase in the Central Tongu District in
the Volta Region and Poku Transport and Asibi,
both located within Anloga, a suburb of the
Oforikrom Municipality in the Kumasi Metro-
politan Assembly, in the Ashanti Region. Data
were collected from the three different areas.

Questionnaire administration

A set of structured questionnaires with both
closed and open-ended questions were adminis-
tered to a total of twenty-five (25) Gari produc-
ers. Fifteen (15) and ten (10) questionnaires
were administered to the producers located at
Anloga-Kumasi and Kpo Kofe respectively.
There were two main modules in each question-

naire. The first module focused on the de-
mographics of the respondents and the second
module focused on information about Garico
production and marketing. Questions such as
knowledge of Garico, its preparation and utiliza-
tion, the prices (per kg) of Garico and Gari, the
form in which Garico is consumed, how it is
stored and its shelf life were asked.

Sample collection, preparation and proximate
analysis

Garico samples were collected from the twenty-
five Gari producers, ground and their proximate
compositions were determined (AOAC, 2000).

Particle size evaluation of Garico and Gari
samples

The particle size distribution of Garico samples
collected from Kpo Kofe and Anloga-Kumasi
were determined based on the method of Hen-
derson and Perry (1979) for dry flour. A known
quantity obtained from Kpo Kofe and Anloga, as
well as Gari, were sieved through a set of grad-
ed Tyler sieves of aperture sizes 8mm, 2mm,
Imm, 710um, 500um, 355um and 250pum, and
manually shaken for 7 minutes. Fractions re-
tained on each sieve were then weighed.

Statistical analysis

Data collected were organized with Microsoft
Excel Software. Descriptive statistics were then
performed on the data using the Statistical Pack-
age for Social Sciences (SPSS) version 22.0
(2013). Data output were presented in tables
using frequencies and percentages and pie charts
where appropriate.

RESULTS AND DISCUSSION

Demographic characteristics of respondents
Gender, educational background, age, religion
and marital status

The majority (80%) of the total respondents in-
terviewed in both regions were females. How-
ever, in Kpo Kofe, there was an equal number of
males and females among the respondents’
whiles in Anloga only females were involved in
the production of Gari/ Garico (Table 1). It
seems Gari production in Anloga in the Ashanti
Region is totally dominated by females. This is
not surprising, because in terms of the type of
employment in Ghana, 85.1% of women, are in
the private informal sector (Amu, 2005).
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Table 1: Gender, Educational background, Age and Religion of respondents
Demographic Kpo Kofe (%)* Anloga/Asibi (%)* Total (%)*
Gender Male 5 (50) 0(0) 5(20)
Female 5 (50) 15 (100) 20 (80)
Educational SHS level 2 (20) 1(6.7) 3(12)
background Primary/JHS level 8 (80) 6 (40) 14 (56)
No formal education 0(0) 8(53.3) 8(32)
Age (years) Below 20 2 (20) 2 (13.3) 4 (16)
21-30 2 (20) 1(6.7) 3(12)
31-40 1(10) 3(20) 4(16)
41-50 4 (40) 3 (20) 7 (28)
Above 50 1 (10) 6 (40) 7 (28)
Religion Christianity 10 (100) 15 (100) 25 (100)
Marital status Single 4 (40) 4(26.7) 8 (32)
Married 5 (50) 7 (46.6) 12 (48)
Divorced 0 (0) 0(0) 0 (0)
Widowed 1 (10) 4 (26.7) 5(20)

*Figures in parenthesis are percentage values

Most of the Gari producers (68%) had attained
primary school education or higher (i.e. JHS and
SHS) level and 32.0% had not received any form
of formal education (Table 1). This indicates
that Gari production does not require a high
level of education or extensive efforts to learn.
However, their low educational status may limit
their adoption of new technologies or the mar-
keting/ packaging of their products because edu-
cation has a direct effect on technology adoption
(Aneani ef al., 2012). It is worth noting that, the
educational levels of females in Ghana are gen-
erally low although women constitute about
52% of the Ghanaian population (Ghana Statisti-
cal Service, 2012). According to a survey report
by the Institute of Economic Affairs (IEA,
2016), a majority of females (61.4%) in Ghana
had no formal education.

The ages of the respondents were almost evenly
distributed although the age ranges of 41-50
years and above 50 recorded the highest percent-
ages (i.e. 28% each). This implies that most of
the youth in these locations are not into Gari
production.

All the respondents (100%) in the two Regions
were Christians (Table 1). No Islamic or Tradi-

tionalist was recorded. This could be because the
areas where the data was collected was dominat-
ed by Christians. For instance, a study conduct-
ed to assess the socio-economic and political
status of women in Nanumba North District in
the Northern part of Ghana indicated that, ma-
jority of them (86.4%) were Muslims (Abdul-
Fatawu, 2014). This implies that the place or
location of studies may have an effect on the
religious affiliation of the people living there
(Abdul-Fatawu, 2014).

The majority of the respondents (48%) were
married, 20% widowed and 32.0% were single.
Anloga-Kumasi Gari producers were the most
married as well as most widowed. The Ghana
Population and Housing Census conducted in
2010 indicated that 35.6% of females had never
been married (Ghana Statistical Service, 2012).

Production information from respondents
Knowledge about Garico

All the respondents admitted they knew or were
familiar with Garico and a vast majority
(92.0%) of them produce it because there is a
ready market for it (Table 2). Some of the re-
spondents (20%) provided other names of Gari-
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co as Gari Aba (Ashanti), Gari Po and Gari
Kpobi (Gas’). It was noted that Garico is also
interchangeably referred to as Galico in the Vol-
ta Region. This implies that Garico is at least
known in three regions in the country (i.e. Great-
er Accra, Ashanti and Volta regions).

Table 2: Knowledge about Garico

Knowledge about Garico  Freq.  Percentage
Do you know Yes 25 100
Garico No 0 0
Do you pro- Yes 23 92.0
duce Garico No 2 8.0
Are there other Yes 5 20.0
names for it No 20 80.0
Is Garico a Yes 5 20.0
main product No 20 80.0
Is Garico a Yes 24 96.0
by-product No 4.0
Is Garico a Yes 9 36.0
co-product No 16 64.0

Some domestic animal owners, especially cyn-
ophilists used Garico as the main source of ener-
gy in the diets of their animals. Garico is also
either soaked in water with sugar and roasted
groundnut added or it is blended and added to
corn flour for the production of the akple - meal
which is prepared by adding boiling water and
cornflour porridge and further adding more of
the flour to make it thick. The addition of Garico
to the mixture makes the akple stiff (Deku, per-
sonal communication). On the nature of the
product, 20.0% and 36.0% of the respondents
tagged Garico as a main product and co-product
respectively (Table 2) and they either produced
it by special order (Kpo Kofe Gari producers),
for normal market sale or use it to blend the
dough for roasting. Most of the respondents
(96.0%) referred to Garico as a by-product. Ac-
cording to them, the main or primary target of
interest is the production of Gari.

Production of Garico

The procedures for Garico production differed
among the respondents from Anloga-Kumasi and
Kpo Kofe (Fig. 1 and 2). The general procedures

involved were peeling, washing, grating, bag-
ging, pressing/fermenting, sifting, roasting, siev-
ing and sun-drying and they are similar to the
processes of producing Gari from cassava illus-
trated by James et al. (2012) and are further de-
scribed below.

Peeling, washing and grating

Freshly harvested cassava roots without rot or
damage were peeled with sharp knives and
washed using a local sponge and fresh water to
remove stains and dirt. The peeled pieces of cas-
sava were grated into a mash using motorized
graters.

Bagging, pressing and fermenting

The ground cassava was loaded into polythene
sacks, tied and pressed or compacted using
heavy wood logs and pressers, for a maximum
of three days (Kpo Kofe) or two days (Anloga-
Kumasi) for fermentation to take place. During
this process, moisture and some starch were
eliminated.

Sifting

After the pressing and fermentation, the dough
obtained was sifted using traditionally produced
mesh made from palm fronds, to separate and
break clumps as well as to obtain uniform parti-
cle sizes. It was observed at Anloga-Kumasi that,
the cassava chunks (i.e. cassava that did not
grate properly) were added back to the fine parti-
cles after sifting before roasting.

Roasting

It was realized that during the Garico prepara-
tion, the temperature was above 100°C (102°C-
109°C) at the initial stage of roasting and later
reduced to as low as 75°C after the Garico had
formed to prevent burning. There was intermit-
tent stirring during roasting.

Sieving

As per the usual preparation at Anloga-Kumasi,
the Gari was sieved with a standard size sieve
(0.63-1mm) to separate smaller granules from
the bigger granules. The bigger granules were
sun-dried to obtain Garico. In the case of Kpo
Kofe, the Garico was sieved to separate the finer
particles from the bigger particles. The finer
particles were kept as Gari and bigger ones kept
as Garico.

Ghanaian Journal of Animal Science, Vol. 11 No.1, 2020 19



Garico: A new food or feed resource? Boateng et al.

Flowchart of Garico production in Anloga-Kumasi (Figure 1) and Kpo Kbofe (Figure 2)

Figure 1 Figure 2
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Drying

At Anloga-Kumasi, Garico after sieving was sun
-dried for 1-2 days to become hard for longer
storage or shelf-life

Bagging and storage

After drying, the Garico was poured into a plas-
tic lining inside a woven polythene sack. The
sacks were piled on pallets or raised platform
and kept in a cool, dry place. Sixty percent
(60%) of the respondents said Garico could have
a shelf life of 1-2 years (Table 3) if kept away
from high humidity, heat, weevils and rodents as
indicated in Table 4. This implies that once
Garico is produced in large quantities, it is avail-
able all year round.

Table 3: Shelf life of Garico

“produces” moisture, resulting in the spoilage of
the stored Garico. According to some of the re-
spondents when polythene sacks are not properly
sealed, weevils get access to Garico and burrow
holes into them making it unsaleable. Again,
their presence also produces heat through respi-
ration which moistens the Garico leading to
spoilage. Attack from rodents was the least
spoilage factor reported by the respondents.

Table 4: Causes of Garico spoilage

Life span of

Cause of spoilage Number Perzs/f)t age
Moisture 14 56.0
Moisture and weevils 4 16.0
Moisture and rodents 1 4.0
Heat and moisture 6 24.0

Garico (year) Number  Percentage (%)
Below a year 4 16.0
1-2 years 15 60.0
2-3 years 2 8.0
More than 5 years 4 16.0

Causes of Garico spoilage

More than half of the respondents (56%) indi-
cated that moisture could lead to the spoilage of
Garico (Table 4). Moisture makes Garico loose
its crispy nature and becomes soggy. The pres-
ence of moisture creates a favourable milieu for
the growth of fungi or moulds (Pereira et al.,
2019). Some of the respondents (24%) suggest-
ed that when Garico is warm and is put in rub-
ber-lined sacks in an enclosed room, it

Utilization of Garico

Some respondents (44%) acknowledged that
Garico was being used by both humans and ani-
mals as a food or feed source (Table 5). Garico
just like Gari can be either soaked in water with
sugar and roasted groundnut added or it is blend-
ed and added to corn flour for the production of
‘akple’ as stated earlier. However, most of the
respondents (68%) preferred Gari being used as
human food to Garico (Table 5). This implies
that Garico can be used as an alternative source
of energy in the diet of animals without any ma-
jor competition from man.

Garico was also used to blend the cassava dough
for Gari roasting. This was observed among the
Gari producers at Anloga-Kumasi. After the

Table 5: Utilization of Garico and preference of the average consumer

Use and preference of Garico Number Percentage
Use of Garico Human consumption 4 16.0
Animal feed 9 36.0
Both human consumption and animal feed 11 44.0
Blending with dough for roasting 1 4.0
Preference of the average ~ Garico 1 4.0
consumer Gari 17 68.0
Both Gari and Garico 28.0
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Garico was dried, it was ground into a fine pow-
der and added in bits during sifting to absorb
moisture in the dough. The pressing, which was
done for a day or two was not able to remove all
the moisture content. It was also added to pre-
vent the product from sticking in the pan during
roasting.

Cost (¢/kg) of Gari, Garico and Maize

In Kpo Kofe in the Volta Region, the cost of
Gari (¢2.00/kg) and Garico (¢2.76/kg) were
lower than maize (¢3.60/kg). On the contrary,
Gari and Garico were more expensive than
maize in Anloga-Kumasi (Table 6). It is im-
portant to note that, both Gari and Garico are
cheaper in Kpo Kofe than at Anloga-Kumasi. It
can, therefore, be inferred that; one’s location
must be considered when selecting Garico or
Gari as a food or feed ingredient in the diets of

Table 6: Cost of Gari, Garico and Maize (¢/kg)

(¢/kg)
District Garico Gari Maize
Kpo Kofe-Mafi
Kumase 2.76 2.00 3.60
Anloga-Kumasi 329 3.53 297

humans or animals.

Proximate composition of Garico

Garico from Kpo Kofe contained higher (p<0.05)
moisture (Table 7) compared to Garico from
Anloga-Kumasi and this could be due to the pro-
cesses involved in its production. For instance,

Table 7: Proximate composition of Garico®

Garico from Anloga-Kumasi after the collection
was further sun-dried before bagging as de-
scribed earlier (Figure 1). This implies that Gari-
co from Anloga-Kumasi may have a longer shelf
life than that from Kpo Kofe. Although the CP
content of Garico obtained from Anloga-Kumasi
was higher (p<0.05) than that from Kpo Kofe, the
values from the two regions were generally low.
This is not surprising because the main product
from which they are made i.e. cassava is low in
protein and has a poor amino acid profile
(Taiwo, 2007). Again, the procedure involved in
the production of Garico in Anloga-Kumasi
(Figure 1), that is, the addition of cassava chunks
after sifting, could have contributed to its higher
crude fibre content (p<0.05) when compared to
that from Kpo Kofe. Crude fat was not present in
any of the samples collected but it could have
been present if some quantity of palm oil was
added to produce yellow Garico or Gari or if
some quantity of vegetable oil was smeared in
the pan before roasting started a common proce-
dure in some parts of the country.

Particle size distribution

The particle size distribution of the Garico from
the two regions were compared to Gari using
graded Tyler sieves (Table 8). At the final com-
partment of the graded Tyler sieves (i.e.
<250um), different quantities of particle size of
the three samples were obtained with the Gari
having the highest percentage followed by the
Garico from Anloga-Kumasi and that of Kpo
Kbfe (Table 8). This is because Gari is usually
finer compared to Garico. The Garico from
Anloga-Kumasi had finer particles than Garico
from Kpo Kofe and this may be due to the differ-

Parameter (%) Anloga-Kumasi Kpo Kofe p-value
Moisture 9.50° 13.25° 0.022
Crude protein 1.44° 0.91° 0.001
Crude fibre 2.00° 1.38° 0.003
Ash 1.16 0.97° 0.47
Nitrogen-free extract 85.91* 83.50" 0.085
Metabolizable energy(kcal/kg)” 3060.13 2956.77 -

ab- Means on the same row bearing different superscripts are significantly different (P < 0.05).

’No values were obtained for Ether extract.

*Metabolizable energy was calculated using Pauzenga (1985) equation

(i.e. ME = 37 x % CP + 81.8 x % EE + 35 x % NFE)
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Table 8: Means of the particle size distribution (%)

Sample <250 250 355 500 710 Total %
Samples™  Gye(@  @m)  @m)  (m)  @m) (em) MM Zmmo 8mmo e
Gari 123.94 1.84 591 139 2618 1563 2465 996 0 121.54  1.93
Garico
Koo kofe) 507 0.07 054 094 186 0.7 946 7533 814 5793 296
Garico 133.21 0.4 0.38 0.37 3.86 0 2257 6613 478 1312 1.51
(Anloga)

*Means of 3 samples per location i.e. 3 samples from Kpo Kofe and 3 samples from Anloga-Kumasi

ent processes involved which have been de-
scribed earlier (Figures 1 and 2). In Anloga-
Kumasi, Gari was the main product and Garico
was obtained through sieving, therefore, allow-
ing the finer particles the chance to mix up with
it. On the other hand, in Kpo Kofe, Garico was
the prime target in addition to Gari hence efforts
were made to produce bigger lumps than fine
particles.

The particle size distribution of Garico in the
<250um sieve was different compared to that of
the Gari (Table 8). Most of the Garico from Kpo
Kofe (75.33%) and Anloga-Kumasi (66.13%)
settled in the 2mm sieve compared to Gari
which was only 9.96%, an indication of larger
particle size of Garico. According to Oduro et
al. (1999), the particle size of Gari ranged from
0.63- 1.02mm and this conforms with the results
of this study with the majority of the Gari sam-
ples settling in sieve sizes ranging from 0.5-
Imm. There were losses of Gari (1.93%) and
Garico from Kpo Kofe (2.96%) and Anloga-
Kumasi (1.51%) after sieving with the set of
graded Tyler sieves. This may be due to some
physical factors like the air, which may have
blown some of the very fine particles (particles
in the <250pm sieve size) away (Schwarz et al.,
2002). It may also be due to the manual shaking,
with a man as the source of error i.e. inconsisten-
cy in the energy used in shaking due to tiredness
(Schwarz et al., 2002). Generally, Garico from
Kpo Kofe and Anloga-Kumasi were different in
their particle size distribution.

Garico as a possible source of energy and nu-
trients for humans
As stated by Esiegwu (2017), Gari contains

1.40% crude protein, 3.5% crude fibre, 1.19%
ash, 9.25% moisture and 3154.60 Kcal/kg. The
fermentation processes involved in Gari produc-
tion reduces the HCN to levels tolerable for hu-
man consumption (Irtwange and Achimba,
2009). Garico is a by-product obtained from
Gari production and as indicated earlier, its pro-
duction processes, as well as the nutrient compo-
sition are similar to Gari. The metabolizable
energy content of Garico from Anloga-Kumasi
(3060.13 kcal’kg) and Kpo Kofe (2956.77 kcal/
kg) are similar to the values for Gari and there-
fore it can be considered as an energy source in a
diet.

Garico as a source of energy and nutrients in
animal feed

Several scientists (Akinfala et al., 2002; Salami
and Odunsi 2003) have advocated the use of
processed cassava root meal as an alternative,
but a partial replacement for maize in the diets of
livestock animals. Vantsawa (2009) indicated
that Gari can replace maize in the diets of egg-
type chicks (0-8 weeks of age) without any dif-
ference (p>0.05) in the feed to gain ratio, cost
per kg gain value and health status of the birds. It
is fairly common knowledge in Ghana that, some
dog owners and breeders used Gari or Garico as
the main source of energy in the diets of their
dogs. According to Lallo ef al. (2016) feeding
starter and grower pigs with diets that contain
562 g/kg of dried cassava by-products led to
similar (p>0.05) growth performance compared
to a corn-based diet. Garico is not too different
from Gari in terms of nutrient composition,
therefore, confirming its use as an energy source
in the diets of livestock.
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Advantages of Garico

Cassava is a perennial vegetative shrub therefore
available in any season in the tropics. On this
basis, Garico production can be all year round,
unlike maize, which is annual and expensive to
produce. Cassava is used as a cheap source of
carbohydrate for humans and animals
(McDonald et al., 1995). Depending on the loca-
tion (eg. Kpo Kofe), Garico can be a cheap
source of energy for livestock and humans.
Apart from being a rich source of energy owing
to its high carbohydrate content, Garico is also a
good source of fibre which is a remedy in
fighting constipation and other rectal problems
like haemorrhoids, rectal prolapse and proctitis.
According to Lindberg (2014), fibre can have
prebiotic effects in pigs due to interactions with
the gut micro-environment and the gut-
associated immune system. This property can be
exploited and used as a means to stimulate gut
health and thereby minimize the use of anti-
microbial growth promoters. In addition, the
fibre in the diet will increase satiety, affect be-
haviour and overall improve animal well-being.

Disadvantages of Garico

The cyanide content of cassava and cassava
products is a side effect that may arise if the
processing is not properly done and its accumu-
lation in the human body normally leads to neu-
rological disorders and goitre (Ojo and Akande,
2013). Based on the protein content of Garico
(Table 7), the use of Garico or Gari as an ingre-
dient in the diets of humans or livestock will
continue to be viable but the need to ensure the
use of a balanced but economical diet for both
humans and animals cannot be over-emphasised.

CONCLUSIONS

It can be concluded based on the results of this

study that the:

e Difference in the processing of Gari and
Garico is the addition of cassava chunks by
the producers in the Ashanti Region.

e Nutrient composition of Gari and Garico
are similar.

e Garico can be used as a food and feed re-
source if diets are well-formulated and eco-
nomical to feed. In this respect, the location
of the production processes is equally im-
portant

o  Usage of either Gari or Garico in terms of
the cost depends on one’s location.

e Mean particle size of Garico is 2mm and
this is very different from Gari, for which
the value ranged from 500pum to Imm

REFERENCES

Abdul-Fatawu, M. 2014. Effects of empower-
ment of women on role changes in Ghana:
the case of Nanumba North District. A The-
sis submitted to the Department of Plan-
ning, Kwame Nkrumah University of Sci-
ence and Technology, Kumasi, in partial
fulfilment of the requirement for the Degree
of Master of Science Development, Policy
and Planning. 109 pp.

Akinfala, E. O., Aderibigbe, A. O. and Matanmi,
0. 2002. Evaluation of the nutritive value of
whole cassava plant as a replacement for
maize in the starter diets for broiler chicken;
Livestock Research for Rural Development
14 (6): Article #56 https:/www.lrrd. ci-
pav.org.co/lrrd14/6/akin146.htm

Amu, N. J. 2005. The role of women in Ghana’s
economy. ISBN 9988 - 0 - 2606 - 4 Print
and design by O'mens Graphix. 69 pp.
http://library.fes.de/pdf-files/bueros/
ghana/02990.pdf

Aneani, F., Anchirinah, V. M., Owusu-Ansah, F.
and Asamoah, M. 2012. Adoption of some
cocoa production technologies by cocoa
farmers in Ghana. Sustainable Agricultural
Research, 1(1): 103. DOI: 10.5539/
sar.vinlp103

Association of Official Analytical Chemists
2000. Association of Official Analytical
Chemists. Official Methods of Analysis,
17th edition AOAC Washington DC.

Eccles, C. and Ekwue, E. 1. 2008. A Mechanical
Shaker for Sieving Dry Soil Samples. West
Indian Journal of Engineering, 30 (2): 13 —
23. http://sta.uwi.edu/eng/wije/vol3002_ jan
2008/documents/SievingSoilSamples.pdf

Esiegwu, A. C. 2017. The effect of replacing
maize with processed cassava (Gari) on the
performance, carcass characteristics and
blood indices of broiler finisher birds.
Journal of Tropical Agriculture, Food, En-

24 Ghanaian Journal of Animal Science, Vol. 11 No.1, 2020


https://www.lrrd.cipav.org.co/lrrd14/6/akin146.htm
https://www.lrrd.cipav.org.co/lrrd14/6/akin146.htm
http://library.fes.de/pdf-files/bueros/ghana/02990.pdf
http://library.fes.de/pdf-files/bueros/ghana/02990.pdf
http://library.fes.de/pdf-files/bueros/ghana/02990.pdf
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.5539%2Fsar.v1n1p103?_sg%5B0%5D=4bVKqsCD8PcWqsjBZjbfklix_4ocF6YfEskhZrcxhARAQRa9W7kcXdV0TmjBMmehGuDrtgYdmzF58bR8rN0e-U4dGw.Rm51AWxQcsQAs8g4b-wJz73-qQ35ilBAnx-fSZr9GigWdQKc0gE3nkLEk-nEXHP1Ft5JDlUVC
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.5539%2Fsar.v1n1p103?_sg%5B0%5D=4bVKqsCD8PcWqsjBZjbfklix_4ocF6YfEskhZrcxhARAQRa9W7kcXdV0TmjBMmehGuDrtgYdmzF58bR8rN0e-U4dGw.Rm51AWxQcsQAs8g4b-wJz73-qQ35ilBAnx-fSZr9GigWdQKc0gE3nkLEk-nEXHP1Ft5JDlUVC
http://sta.uwi.edu/eng/wije/vol3002_jan2008/documents/SievingSoilSamples.pdf
http://sta.uwi.edu/eng/wije/vol3002_jan2008/documents/SievingSoilSamples.pdf

Garico: A new food or feed resource?

Boateng et al.

vironment and Extension, 16(2): 46 - 51
ISSN 1119-7455

Ghana Statistical Service, 2012. Population amd
Housing Census-2010: Summary report of

final results. A publication of the Ghana
Statistical Service. Printed by Sakoa
Press Limited. 117 pp

Henderson, S. M. and Perry, R. L. 1979. Agri-
cultural process engineering (2nd ed.). AVI
Publishing Company. pp. 507-509

Institute of Economic Affairs, 2016. Women as
economic actors: experiences from North-
ern Ghana. 48 pp.

Irtwange, S.V. and Achimba, O. (2009). Effect
of the duration of fermentation on the quali-

ty of Gari. Current Research Journal of Bio-
logical Sciences 1(3): 150-154

James, B., Okechukwu, R., Abass, A., Fannah,
S., Maziya-Dixon, B., Sanni, L., Osei-
Sarfoh, A., Fomba, S. and Lukombo, S.
2012. Producing Gari from cassava: An
illustrated guide for smallholder cassava
processors. International Institute of Tropi-
cal Agriculture (IITA), pp. 60-67.

Lallo, C. H. O., Mlambo, V., Sainvil, B., Young,
G. M. & Madoo, G. 2016. Effect of pig per-
formance on diet with cassava root by-
products as a replacement for corn grain.
Tropical Agriculture (Trinidad), 93 (2): 111
-120.

Lindberg, J. E. 2014. Fiber effects in nutrition
and gut health in pigs. Journal of Animal
Science and Biotechnology, 5 (15). https://
doi.org/10.1186/2049-1891-5-15

McDonald, P., Edwards, R A., Greenhalgh, J. F.
D., Morgan, C. A., Sinclair, L. A. & Wil-
kinson, R. G. 1995. Animal Nutrition, 5™
Edition. Longman Scientific and Technical,
ed. Harlow, Essex, England, 607 pp.

Oduro, I., Ellis, W. O., Dziedzoave, N. T. and
Nimako-Yeboah, K. 2000. Quality of Gari
from selected processing zones in Ghana.
Food Control, 11(4): 297-303.

Ojo, A. and Akande, E. A. 2013. Quality evalua-
tion of 'Gari' produced from cassava and
potato tuber mixes. African Journal Bio-

technology, 12 (1): 4920-4924. DOI: 10.
5897/AJB12.2504

Okai, D. B. 1995. Utilisation of cassava in the
feeding of pigs in Ghana. Proc. workshop
on cassava as a substitute in the feeding of
poultry and livestock. Grains and Legumes
Dev. Board, Kumasi, (Mimeo). 7 pp.

Okai, D. B. and Boateng, M. 2007. Pig Nutrition
Research in Ghana — some achievements,

prospects and challenges. Ghanaian Jour-
nal of Animal Science, 2&3(1):19-25.

Pauzenga, U. 1985. Feeding parent stock. Zoo-
technical International 5: 15.

Pereira, C. S., Cunha, S. C. and Fernandes, J. O.
2019. Prevalent Mycotoxins in Animal
Feed: Occurrence and Analytical Methods.
Toxins, 11(5): 290 DOI: 10.3390/toxins
11050290

Rhule, S. W. A., Asiedu, P., Baiden, R. Y.,
Ameleke, G. Y., Sottie, E. T. & Otsyina, H.
R. 2012. Growth rate and carcass character-
istics of Large White pigs fed on ensiled
cassava pulp diets. Online Journal of Ani-
mal and Feed Research, 2(4): 326 — 331.

Salami, R. I. and Odunsi, A. A. 2003. Evalua-
tion of processed cassava peel meals as
substitutes for maize in the diets of layers.

International Journal of Poultry Science, 2
(2): 112-116.

Schwarz, P., Barr, J., Joyce, M., Power, J. and
Horsley, R. (2002). Analysis of malt grist
by manual sieve test. Journal of the Ameri-
can Society of Brewing Chemists, 60(1): 10
-13.

Sontakke, U., Kale, V., Bose, B. and Kumar, M.
2014. Non-conventional feeds and agro-
industrial by-products: their scope and fu-
ture demand for livestock production. Dairy
Cattle Nutrition Division, National Dairy
Research Institute, Pp 1-2.

Statistical Package for Social Sciences, 2013.
Statistical Package for Social Sciences
SPSS. IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY: IBM Corp.

Taiwo, K. A. 2007. Utilization potentials of
cassava in Nigeria: the domestic and indus-
trial products. Food Review International,

Ghanaian Journal of Animal Science, Vol. 11 No.1, 2020 25


https://jasbsci.biomedcentral.com/
https://jasbsci.biomedcentral.com/
https://doi.org/10.1186/2049-1891-5-15
https://doi.org/10.1186/2049-1891-5-15
https://doi.org/10.5897/AJB12.2504
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6563184/
https://dx.doi.org/10.3390%2Ftoxins11050290

Garico: A new food or feed resource? Boateng et al.

22 (1): 29-42. https://www.tandfonline. chicks (0-8 weeks). Pakistan Journal of
com/doi/full/10.1080/87559120500379787 Nutrition, 8(1): 39-41. http://docsdrive.com/
Vantsawa, P. A. 2009. Utilization of low-grade pdfs/ansinet/pjn/2009/39-41.pdf

cassava meal (gari) in the diets of egg type

26  Ghanaian Journal of Animal Science, Vol. 11 No.1, 2020


https://www.tandfonline.com/doi/full/10.1080/87559120500379787
https://www.tandfonline.com/doi/full/10.1080/87559120500379787
http://docsdrive.com/pdfs/ansinet/pjn/2009/39-41.pdf
http://docsdrive.com/pdfs/ansinet/pjn/2009/39-41.pdf

