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Abstract | There are increasing incidences of obesity, cardiovascular and other dietary related diseases as a result of the
crave for ready-to-eat and processed foods. These foods lack adequate dietary fiber which contributes to these diseases.
This study investigated the effects of “niri” chaffs (raw and roasted) as an extender on the nutritional, physiochemical,
sensory and economics of beef sausages. All treatments were randomly assigned to minced beef by a completely
randomized design. Raw and roasted “niri” chaffs were incorporated at 0, 5, 15 and 25% to minced beef. The Association
of Official Analytical Chemist and the British Standard Institutes procedures were used to determine the proximate and
sensory characteristics of the beef sausages, respectively. The results revealed significant (p<0.05) differences in some of
the parameters determined. Raw and roasted “niri” chaffs extended beef sausages (extended products) generally had an
improved (p<0.05) effect on fat (1.5-3.28%), ash (1.31-2.19%) and carbohydrate (2.06-20.81%) contents as compared
to control. A decline (p<0.05) was observed in moisture content of beef sausages (62.34-21.52%) by the treatment of
raw and roasted “niri” chaffs as compared to control. The protein contents of RaC 5% and RaC 15% (5% and 15% raw
“niri” chaff beef sausages, respectively) were better (p<0.05) than the rests of the products. Extended products exhibited
significantly (p<0.05) high calcium, iron and magnesium than control products; while potassium and zinc contents of
beef sausages were improved by the treatment of 5% raw “niri” chaft than the control. pH values of products were in the
range of 5.76-6.00. Raw chaffs extended products had higher grilling loss (5.4-25%) than roasted products (4-13.95%).
Lipid peroxidation values showed that all “niri” chaffs extended products had exceedingly high (p<0.05) values than the
control within the storage period with raw products being the most affected. The formulation cost saw an average cost
reduction of Gh¢ (Ghanaian Cedi) 2.25 using raw and roasted “niri” chaffs for the sausages. This study reveals that raw
and roasted “niri” chaffs have the potential for use as an extender in beef sausages.
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INTRODUCTION

umans have recognized the indispensable role of
meat and meat products to the growth and healthy
life of mankind. The prime components of meat are water,
proteins and fats, with a considerable amount of minerals
and vitamins (America Meat Science Association, 2016;

Ahmad et al., 2018). Meat also has a high degree of bi-

oavailability making it better available to the body (Bhat
& Hina, 2011; Ahmad et al., 2018). Meat and its related
products can be tailored by the addition of ingredients that
are considered valuable for health through the elimina-
tion or reduction of ingredients that are considered det-
rimental to human health (Bhat & Hina, 2011; Talukder,
2015). Rapid urbanization coupled with altered life styles
increased the demand for more nourishing and set to eat
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meat products (Deogade et al., 2008) like sausages. How-
ever, consumers of meat and meat products are increas-
ingly becoming aware that dense energy foods like meat
are associated with many chronic diseases (Bhat & Hina,
2011; Qian et al., 2020). It has been established that there
is a positive association between meat eating and colorec-
tal cancer (Sadri & Mahjub, 2006), cardiovascular diseas-
es, obesity and many other disorders (IMozaftarian, 2016;
Neuenschwander et al., 2019; Qian et al., 2020). The ad-
dition of dietary fibre in daily diet is highly recommended
(Dhingra et al., 2012; Song et al., 2016; Anonymous, 2020)
in reducing the health effects of consuming highly dense
energy foods like meat and meat products.

'The addition of fiber to meat products improves the char-
acteristics of the products and increase the profit margins
of the processors (Bhat & Hina, 2011). The inclusion of
fiber in meat products also improves cooking yield, en-
hances texture and reduces formulation cost (Dhingra
et al., 2012; Talukder, 2015). Dietary fiber consumption
through meat incorporated with vegetables, fruits and cer-
tain grains is linked to the reduction in plasma and low
density lipids (LDP) like cholesterol as well as reduction in
the risk of major dietary diseases like obesity, coronary dis-
eases, diabetes, gastrointestinal disorders, including consti-
pation and inflammatory bowel diseases (Song et al., 2016;
Anonymous, 2020).

Dietary fiber can be incorporated to meat and meat based
products through various sources such as vegetables, cere-
als, fruit, tubers and legumes in the form of extenders, fillers
and binders (Bhat & Hina, 2011; Teye et al., 2015; Food
and Agriculture Organization, 2020; Ossom et al., 2020).
'The high cost of meat products has made it impossible for
consumers to regularly include them in their daily diets.
Processors are now resorting to the use of locally available
ingredients as extenders in meat products to reduce cost
of products. One local feed ingredient with the potential
for inclusion in meat products is “niri” (Citrullus vulgaris),
a member of the melon family (Adua et al., 2020). Adua
et al. (2019) also reported that, raw “niri” chaff has 8.34%
protein, 16.98% fat and 69.85% carbohydrate, while roast-
ed chaft has 9.95% protein, 38.18% fat and 47.12% carbo-
hydrate making “niri” potential candidate as an extender in
beef sausages. This study was conducted to determine the
pH, nutritional, sensory, oxidation and formulation cost of
beef sausages extended with raw and roasted “niri” chaffs.

MATERIALS AND METHODS

EXPERIMENTAL DESIGN

All trials were done using completely randomized design.
Equal amounts of spices were added to minced beef (1kg).
The treatments (raw and roasted “niri” chaffs) were each
randomly added to minced beef at 0, 5, 15 and 25% inclu-

sion rate.

“NIR1” CHAFFS PREPARATION

Raw and roasted “niri” chafts were collected separately
onto 50x35 cm? trays and oven dried at 60°C for 8 hours
in an electric oven (Turbofan Blue seal, UK), cooled for 6
hours at 26°C and blended using kitchen blender (Philips)
for 8 minutes. Samples were then collected, cooled, sealed
and stored in a freezer for further use (sausage prepara-
tion). Figure 1 shows “niri” plant with a fruit, while Figure
2 shows “niri” seeds.

) e

Figure 2: “Niri” (Citrullus vulgaris) seeds

FormuLaTION OF “NIRI” BEEF SAUSAGES

Thirteen (13) kg of frozen boneless beef was bought from
University for Development Studies (UDS) Meats Unit
and thawed at 4°C. The meat was cut into smaller pieces
and minced with a 5mm sieve table top mincer (Tallers
Ramon, Spain). The chaffs (raw and roasted) were incor-
porated at 0, 5, 15 and 25% inclusion per 1 kg minced
meat. The incorporation levels were selected to determine
the optimum level of inclusion without going beyond the
25% maximum inclusion limit for non-meat ingredients in
sausages (Ismed, 2016). Spices; 0.5g red pepper, 15g cur-
ing salt, 2.0g adobo®, 0.5g of polyphosphate and 1g each
of black and white pepper were added to each treatment.
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Each level was comminuted with one hundred and fifty
grams (150g) of ice cubes. A hydraulic stuffer (Tallers Ra-
mon, Spain) was used to stuff comminuted paste in natural
casings and linked into equal lengths of about 10cm manu-
ally. The samples were then smoked (Laint Smoker, Spain)
at a temperature of 105°C for 30 minutes and scalded at
55°C for 20 minutes. The products were cooled in water,
packaged and stored in a deep freezer (-18°C) awaiting
sensory and nutritional analysis.

ProxiMATE, PH AND MINERAL ANALYSES OF “NIRI”
BEEF SAUSAGES

Crude protein, crude fat, moisture, carbohydrates, ash and
mineral contents were analyzed to determine the nutrition-
al values of extended products using the procedures in the
International Association of Official Analytical Chemist
(2005). Crude protein and crude fat were analyzed using
the Kjedhal and Soxhlet extraction methods, respectively.
Moisture was determined through oven drying of samples
(5g) at 105°C for 5 hours. The ash content was determined
by completely burning 5g of sample in a muffle furnace at
600°C for 2 hours. Carbohydrate was determined by dif-
ference [100% - (%ash + % crude protein + % crude fat +
% moisture)]. Mineral (iron, magnesium, calcium, zinc and
potassium) content was determined by digesting a gram of
sample in 5.0ml of doubled distilled water. This was fol-
lowed by addition of 4.0ml of NHO,-HCIO,. The samples
were mixed with 5ml of concentrated sulphuric acid and
heated at 200°C until the solution was clear. The solution
was allowed to cool and topped with distilled water to 50
ml mark. The solution was then ran using ASPECT LS
software using Atomic Absorption Spectrometer (AAS).
The pH of products was determined by grinding 10g of
sample using laboratory mortar and pestle and homoge-
nized with 10ml of deionized water for 30 minutes prior to
taking readings using a pH meter (CpH METER BASIC
20, Spain).

GRILLING Loss

Each sausage sample was weighed (using Sartorius CP224S
Analytical Balance, USA) after being thawed for 4 hours,
and grilled to a core temperature of 70°C using an elec-
tric oven (Turbonfan, Blue seal, UK). The cooked sausages
were allowed to cool to room temperature and reweighed.
Grilling loss was calculated as the difference between the
weight before grilling and the weight after grilling.

Percentage grilling loss = (initial weight — weight after
grilling) / initial weight x 100%

SENSORY ANALYSIS OF BEEF SAUSAGES

A total of 15 panelists were randomly selected from the
students of UDS Nyankpala Campus and trained based
on the British Standard Institution (1993) procedures for

the evaluation of products. The panelists evaluated the beef
sausages for aroma, colour, flavour intensity, flavour liking,
juiciness, tenderness, texture, taste and overall liking using

a 5-point hedonic scale as described by Adua et al. (2020).

LiriD PEROXIDE VALUE DETERMINATION

Five (5) grams of sample was weighed into a 250 ml glass
stoppered Erlenmeyer flask and heated in a water bath at
60°C for 3 minutes to melt the fat. Thirty (30) milliliters of
acetic acid — chloroform solution (480 ml Acetic acid and
320 ml Chloroform) was added to the sample in the flask
and thoroughly swirled for 3 minutes to dissolve the fat.
Meat particles were filtered using Whitman filter paper.
Saturated potassium (0.5 ml) was added to filtrates with
addition of 0.5 ml 1% starch solution as an indicator. The
filtrates were titrated against 0.01 N Sodium thiosulphate
standard solution until the blue-gray disappeared in aque-
ous solution. The volume was recorded to two decimal
places as the sample titre value.

Calculations:
V, = Sample (s) titre value, V,_Blank titre value
Peroxide value = (V,—V) x 1000 / Weight of sample

FormuraTiON CosT OF “NIRI” EXTENDED BEEF
SAUSAGES

The cost of a kilogram minced beef was recorded and used
as the basis to determine each percentage inclusion level (0,
5,15 and 25%). There was no cost for a kilogram of “niri”
chaff except processing cost. This is because the chaffs are
by-products which would have hitherto been thrown away.
The cost of spices, curing salt and ice cubes for processing
a kilogram of beef sausage was added equally across treat-
ments. Transportation cost was not included since chaffs
were collected on site.

STATISTICAL ANALYSIS

Data were analyzed by One-way Analysis of Variance
(ANOVA) in Genstat Discovery 4" edition. Tukey stu-
dentized range test at 5% significant level was used to sep-
arate means that were significantly different (P<0.05).

RESULT'S AND DISCUSSION

ProxiIMATE ComPOSITION OF Raw AND ROASTED
“NiIr1” CHAFFS EXTENDED SAUSAGES

There was significant difference (P<0.05) in all proximate
parameters measured as illustrated in Table 1. The control
products had higher moisture (78.68 %) than chaff prod-
ucts (62.34 — 75.11%). The reduction in moisture content
means “niri” chaffs cannot retain much water as the con-
trol. The reduction was observed as the inclusion level of
chaffs increased even though water in the form of ice was

added on equal
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Table 1: Proximate composition of raw and roasted “niri” chaffs extended sausages

Parameter Control RaC RaC
5% 15%
Moisture (%) 78.68 7511, 7219,
Ash (%) 139 131 184
Carbohydrate (%) 0.25, 2.95, 2.90,
Fat (%) 0.42, 1.50, 2.07,,
Protein (%) 19.15, 21,52 20.53,

RaC RoC5% RoC RoC S.e.d. P-Value
25% 15% 25%

66.54,  73.69. 69.67, 62.34,  0.428 <0.001
2.07,, 1.51, 1.90, 2.19, 0.1115  <0.001
8.21, 2.06, 6.57, 20.81  0.542 <0.001
2.64, 1.71 2.44, 3.28 0.2185  <0.001
1859 19.86, 19.86, 11.67, 0.423 <0.001

RaC - Raw Chaft, RoC- Roasted Chaft, S.e.d.- Standard error of difference, Means in a row with the same subscripts are not

significantly different (P>0.05) and vice versa

Table 2: Mineral (mg/g) results of raw and roasted “niri” chaffs extended sausages

Parameter Control RaC5% RaC RaC RoC RoC RoC S.e.d.  P-Value
15% 25% 5% 15% 25%

Calcium 2.67, 2.94 398, 415 422 4.91, 9.55, 0.0664  <0.001

Iron 0.24, 0.29, 039, 041 0.34, 0.44, 0.64, 0.007 <0.001

Potassium 29.89, 3048 2796, 2528 29.60_ 28.60, 2715  0.0815 <0.001

Magnesium 14.99, 17,55, 1731, 1850 ~ 17.01, 19.32,  20.67, 02196  <0.001

Zinc 061, 062 042, 039 058 050, 036, 00100 <0.001

RaC - Raw Chaff, RoC- Roasted Chaff, S.e.d.- Standard error of difference, Means in a row with gthe same subscripts are not

significantly different (P>0.05) and vice versa

amount across treatments. The findings of this study disa-
grees with Aleson-Carbonell et al. (2004) as they reported
an increase in moisture as lemon albedo fiber content in-
creased in non-fermented dry-cured sausages. A low mois-
ture level is likely to make products less juicy and tougher.
Ash content determines the amount of minerals in a ma-
terial. This study reveals a significant difference (P<0.001)
in ash content between the control and the “niri” extended
chaff products (RaC 15%, RaC 25%, RoC 15% and RoC
25%). There was an increasing ash content as inclusion in-
creased with high values generally in roasted products. This
agrees with Aleson-Carbonell et al. (2004) who reported
increasing ash content as dry and cooked dehydrated lem-
on albedo fibre increased in non-fermented dry-cured sau-
sages. The high ash content in extended products means a
high mineral content of these products than the control.

'The results also showed a high carbohydrate content (2.06
— 20.81%) in extended chaff products than the control
(0.25%). This is because chaffs are largely cell wall mate-
rial which have a greater proportion of carbohydrate to
other nutrients. This is contrary to the decreasing energy
levels when 12 % soluble dietary fiber was incorporated in
reduced-fat sausages (Caceres et al., 2004). Plant materi-
als have high carbohydrate content than animal products
hence the large differences between extended products and
control. The significant amount of carbohydrate in roasted
products implies that roasting did not negatively affect en-

ergy level of chafts.

Fat improves eating quality as well as energy supply to the

body. Fat content increased as inclusion levels increased in
all treatments, similar to the findings of Aleson-Carbonell
et al. (2004) where an increase in albedo fiber increased fat
content of non-fermented dry-cured sausages. The content
was high in roasted “niri” chaft sausages than the raw and
control products. This implies that the heat used in roast-
ing caused the extraction of fat which is insoluble in water
and could not be removed during preparation of chaffs.

Products with “niri” chafts had appreciable amount of pro-
tein (11.67 - 21.52%). Products with 25% raw and 25%
roasted chafts had 18.59% and 11.67% protein, respective-
ly which were lower than the control (19.19%). This means
the 25% chaff products were low in protein and their ad-
dition will reduce the protein content as their inclusion
increases. A similar trend was reported by Aleson-Car-
bonell et al. (2004) when albedo fiber was incorporated in
non-fermented dry-cured sausages. This confirms the find-
ings of Asgar et al. (2010) that incorporation of ingredients
low in protein consequently leads to a reduction in protein
content of products. Raw “niri” chaff products had higher
protein values than roasted chaff extended products. This
means the roasting temperature negatively aftected protein
content of the roasted chaffs hence the low values.

'The addition of “niri” chaffs into beef sausages did not re-
duce nutritional levels below acceptable levels using the
control as benchmark and some parameters were improved.
This agrees with Fernandez-Gines et al. (2003) who re-
ported that nutritional values of dry-fermented sausages
were improved by the addition of orange fibre powder (0.5
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- 2%). It also supports the findings that dietary fibre from
cereals and fruits at 1.5% in sausages increased nutritional
and sensory properties of products (Garcia et al., 2002).

MINERAL ComPOSITION OF “NIRI” CHAFF EXTENDED
BEEF SAUSAGES

Table 2 shows the calcium, iron, potassium, magnesium
and zinc contents of the beef sausages extended with “niri”
chaffs (raw and roasted). The results showed a high po-
tassium content (25.28 - 30.48 mg/g) in extended prod-
ucts. The mineral with the least value in the products was
zinc (0.36 - 0.62 mg/g). There was high calcium content in
roasted chaff products (4.22 - 9.55 mg/g) than raw prod-
ucts (2.94 - 4.15 mg/g). This suggests that the difference
was as a result of the roasting. The calcium values of all ex-
tended products were significantly (P<0.001) higher than
the control. Again, the calcium values of extended prod-
ucts were higher than the calcium value of 4.5 mg/g for
beef (Williams et al., 2002). This is an indication that “niri”
chaft beef sausages could be a good source of calcium for
humans.

All extended products were significantly (P<0.001) higher
than the control in terms of iron content. Higher values
were recorded in roasted products than the raw products.
The values also increased as the inclusion levels of chaffs
increased in products. This high iron content in the extend-
ed products implies that raw and roasted “niri” chaff beef
sausages are better source of iron. This could help improve
iron content of humans when consumed.

There was high potassium content in products than other
minerals. This supports the assertion by Hamdallah (2004)
that potassium is high in plants, animals and fish. There
were decreases in potassium values as the inclusion level
increased. This is because, chaffs (roasted chaff, 14.91 mg/g
and raw chaff, 23.35 mg/g) have lower potassium values
than that of pure beef (167,193, or 142 mg/g) and replac-
ing meat with chaffs will naturally reduce the potassium
levels (Ahmad et al., 2018; Adua et al., 2019). However,
raw and roasted “niri” chaff beef sausages have apprecia-
ble level of potassium. Pohl et al. (2013) indicated that
the consumption of foods containing potassium improves
heart performance, and improve smooth muscles and skel-
etal contractions.

The extended products had significantly (P<0.001) high
magnesium values than the control. The values increased
as inclusion level of chaffs increased across treatments.
This implies that more “niri” chaffs addition to a prod-
uct will lead to high magnesium level in diets. The high
values of magnesium in extended products confirms the
conclusion drawn by Grober et al. (2015) that seeds con-
tain more magnesium than meat. Roasted products also
had high values than raw products. This suggests that heat

treatment by roasting causes better extraction and release
of magnesium from cell walls (chaffs). Magnesium helps to
reduce hyperactivity, stress anorexia and vomiting among

consumers (Grober, 2009).

Zinc content of the control was significantly (P<0.001)
higher than all treatments, but similar to 5% raw chaft
products. The zinc content of the control (0.61 mg/g)
was however lower than that of beef (1.7, 3, or 3.7 mg/g)
which could be due to the processing of meat into sausages
(Ahmed et al., 2018). There was a reduction in zinc content
as inclusion of test materials increased. This is due to the
low zinc content in “niri” chafts (0.1767 and 0.2367 mg/g
for roasted and raw chaffs, respectively) (Adua et al., 2019).
This caused much reduction as more of the low zinc ma-
terial (chaffs) replaced high zinc material (beef). Despite
these low values in extended products in comparison with
the control, “niri” chaff beef sausages are potential sources
of zinc. Nriagu (2007) reported that zinc helps boost sper-
matozoa production and maturation in males. Zinc also
boost the immune system, aid metabolism and plays a role
in wound healing, and sense of smell (Anonymous, 2017).

Aciprty (PH) ofF “NIr1” EXTENDED BEEF SAUSAGES
'The pH of “niri” extended beef sausages is shown in Figure
3.The pH increased as inclusion level increases in raw chaff
products, the reverse was observed in roasted products. The
work showed that, the use of “niri” chaffs did not alter the
pH from what is characteristic of meat (5.6 - 6.2) accord-
ing to Dilbaghi & Sharma (2007). The pH of products
(“niri” extended beef sausages) is consistent with the mean
values of 5.85 — 6.10 for sausages marketed in different
food markets in Sio Paulo (Ferrari and Torres, 2002). The
results, however, disagree with Caceres et al. (2004) who
tound no significance in pH of sausages extended with in-
digestible oligosaccharides and the control. According to
FAO (2007), a pH of 5.08 — 5.6 gives meat its character-
istic flavour and improves water binding abilities of prod-
ucts. The results in this study are relatively similar to the
FAO range and could have better flavour liking. Low pH
values restrict microbial growth thereby prolonging shelf
life of products (Dilbaghi & Sharma, 2007). The slightly
acidic nature of products in this study means the products
can be preserved for longer periods.

GRILLING Loss OF “Nir1” CHAFFS EXTENDED BEEF
SAUSAGES

Figure 4 shows the percentage grilling losses of the prod-
ucts. With the exception of 25% raw chaft inclusion level,
the other inclusion levels had lower grilling losses than the
control. Roasted chaff products also had lower losses than
raw chaff products. This indicates that the chaffs are capa-
ble of retaining soluble components of products than the
control thus the reduced grilling losses in extended chaft
products. The relatively low moisture contents might have
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also accounted for the reduced losses as water would have
leached out during grilling. The swelling property of chafts
as a fiber (Haluk et al., 2014) might have also accounted
for the reduced losses.
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Lipip PEROXIDATION VALUES OF “NIRI” CHAFF
SAUSAGES

Peroxide values were determined each week for three
weeks to determine the ability of “niri” chafts to halt oxida-
tion of products. The results as shown in Figure 5 revealed
that peroxide values of “niri” extended chaff products were
significantly higher (P<0.05) than the control in each week
of study. An increase in oxidation was also observed as in-
clusion was increased and as storage period was extended.
'The raw chaff products had higher values than the roasted
products. This implies that roasting has a significant im-
pact in reducing the rate of oxidation of “niri” extended
products. The peroxide values observed in this study ex-
ceeded the 25 meq/kg permissible level for food products
(Evranuz, 1993). This means “niri” extended product can-
not be stored for extended periods. The high values could
be due to the unsaturated nature of the fats of raw “niri”
chaff products (1.5-2.64%) and roasted “niri” chafts prod-
ucts (1.71-3.28%) which was significantly (P<0.05) higher
than the fat content of control products (0.42%) as well as
the iron contents; 0.24, 0.29-0.41 and 0.34-0.64 mg/g for

control, raw and roasted “niri” chaff products, respectively.

These two agents (unsaturated fat and iron) are precursors
for lipid oxidation hence the high values. The results dis-
agree with Aleson-Carbonell et al. (2004) who reported
peroxide values (10 - 12 meq/kg) lower than the maximum
permissible level when lemon albedo was incorporated in
non-fermented dry-cured sausages. This means “niri” chaffs
do not have antioxidant property and this could result in
rancid flavour of products when stored over extended pe-
riod. Products will therefore have to be vacuum packed
to reduce the rate of rancidity. The exceedingly high val-
ues did not however, affect sensory level of products. This
suggests that secondary oxidation which is responsible for
nutritional and sensory losses (Jayasena & Jo, 2014) had
not set in which would have caused off odour and colour
changes in products.
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Figure 5: Lipid peroxidation values of “niri” chaffs extended
products

SENSORY REsuLTs OF RAw AND RoOASTED “Nirr”
PUREE SAUSAGE ProDUCTS

Dietary fibre is the remains of edible portion of plants and
related carbohydrates that are indigestible and non-ab-
sorbable in the small intestine of humans (Lunn & But-
triss, 2007). Its addition helps in freeing of bowels, decrease
colorectal cancers and increase in bulk of feed (Dhingra
et al., 2012; Anonymous, 2020). Meat products contain-
ing dietary fibres are good from nutritional point of view.
'This is because of their characteristic nutritional and func-
tional effects (Kumar et al., 2010; Hur et al., 2009) hence
the addition of “niri” chaffs (raw and roasted) in the ex-
tended beef sausages. Table 3 shows the sensory results of
“niri” chaffs (raw and roasted) extended beef sausages. The
results showed no differences (P>0.05) in all sensory pa-
rameters during the period of study except (P<0.05) for
colour and tenderness. Though there were no differences
in most sensory parameters, however, increasing inclusion
levels of chaffs resulted in numerical increases in most of
the parameters. The results disagree with Turhan et al.
(2005) who reported a decline in flavour, juiciness, colour
and appearance scores, as levels of hazelnut pellicle in beef
burgers increased. The addition of fruits (apple, orange and

December 2020 | Volume 8 | Issue 4 | Page 217



Journal of Animal Health and Production

Table 3: Sensory results of “niri” chaffs (raw and roasted) extended beef sausages

Parameter Control RaC5% RaC
15%
Aroma 2.73 3.00 2.67
Colour 2.53, 3.53, 3.60,
Flavour intensity 3.03 2.93 3.07
Flavour liking 2.48 2.93 3.00
Juiciness 2.68 2.80 2.93
Tenderness 2.60, 2.60, 313,
Texture 2.59 3.06 3.20
Taste 3.10 3.26 3.26
Overall liking 2.87 3.07 3.33

RaC - Raw Chaff, RoC- Roasted Chaff, S.e.d.- Standard error
significantly different (P>0.05) and vice versa

RaC RoC RoC RoC S.e.d.  P-value
25% 5% 15% 25%

2.73 2.60 2.87 2.60 0.418 0.960
346 266 226, 173 0357  <0.001
3.07 3.60 3.27 3.07 0.452 0.727
3.13 3.00 293 3.00 0.410  0.757
3.40 3.20 3.27 2.87 0.363 0.399
3.53 3.66,  3.06, 3.20 0.333  0.017
3.53 3.40  3.20 3.00 0.293  0.252
3.40 3.40  3.20 2.73 0.315  0.296
3.20 313 3.20 2.87 0.356  0.841

of difference, Means in a row with the same subscripts are not

Table 4: Formulation cost for raw and roasted “niri” chaff products

Ingredient Rate Ghana Control  RaC5%
cedis/Kg

Minced beef 19 19 18.05

“Niri” chaff cost - - -

Drying of chaff 3 - 0.15

Milling of chaff 1 - 0.05

Spice mix 0.5 0.5 0.5

Curing salt 0.3 0.3 0.3

Ice cubes 0.3 0.3 0.3

Total (Gh¢/kg) 20.1 19.35

RaC - Raw Chaff, RoC- Roasted Chaff

peach) and cereals (oat and wheat) above 3% inclusion
level in dry fermented sausages decrease sensory quality
significantly (Garcia et al., 2002). The results also agree
with findings of Gringelmo-Miguel et al. (1999) that the
addition of 17 and 29% peach dietary fibre suspension had
no significant effect in sensory quality of frankfurters. The
colour decline was much observed in the roasted chaff
products. This is because roasting led to browning of chaffs.
The chaffs were obtained from roasted “niri” after extrac-
tion of puree and further blending which caused darkening
of chaffs hence the subsequent impact on products. The
colour scores decreased as inclusion level of roasted chafts
increased, but increased as the inclusion of raw chaffs in-
creased in products. Tenderness of “niri” chaffs (raw and
roasted) extended beef sausages were generally better than
the control. This was unexpected since the control had high
moisture content. Nonetheless, we postulate that “niri”
chaffs (raw and roasted) helped in better water retention
during grilling as compared with the control. The sensory
results suggest that “niri” chafts could be included in beef
sausages as the differences in colour and tenderness, and
the insignificant differences in other sensory attributes did
not impact negatively on overall acceptability of products.

RaC15% RaC25% RoC5% RoC15% RoC25%
16.15 14.25 18.05 1615 1425
0.45 0.75 0.15 0.45 0.75
0.15 0.25 0.05 0.15 0.25

0.5 0.5 0.5 0.5 0.5

0.3 0.3 0.3 0.3 0.3

0.3 0.3 0.3 0.3 0.3

17.85 1635 1935 1785 1635

FormuLATION CoST OF RAW AND ROASTED “NIRI:
CHAFFS EXTENDED BEEF SAUSAGES

Formulation cost of chaff products was lower than the con-
trol (Table 4). The higher inclusion levels cost much lower
than the 5% and control. A cost reduction of Ghanaian
Cedi (Gh¢) 0.75, Gh¢ 2.25 and Gh¢ 3.75 was respectively
realized for 5,15 and 25% inclusion rate of raw and roasted
“niri” chaffs. The low cost of chaff products is on account
of the fact that, the chaffs are considered waste after the
extraction of purees and would have been disposed-oft. The
only cost incurred, is the cost of drying and milling hence
the low cost of products. Marichu et al. (2014) reported
that, the inclusion of 75% banana pseudo stem core in
scrapple reduced production cost by 31.30% making them
more affordable than the control. The use of pineapple di-
etary fibres NPS 0, NPS 60, NPS 100 and NPS 200 in
beef sausages led to a formulation cost of R 34.23, R 32.88,
R 32.96 and R 32.89, respectively (Tshalibe, 2014). This
implies that the addition of the fibres did not only increase
bulk but led to a reduction in formulation cost of products.
'This will invariably lead to low cost of the extended prod-
ucts making them more affordable than the control.
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CONCLUSIONS

'The inclusion of “niri” chaffs generally led to an improved
fat, ash and carbohydrate content of beef sausages. The
protein content of the 25% raw and roasted “niri” extended
beef sausages had the lowest protein content. Calcium, iron
and magnesium contents of “niri” chaft extended products
were also improved except potassium and zinc with the ex-
tension of beef sausages with “niri” chaffs. “Niri” extended
chaft products could be stored for long period since their
pH values were slightly acidic. With the exception of 25%
raw inclusion level, all “niri” extended products had lower
grilling loss than the control. The lipid peroxidation values
of “niri” extended products exceeded the maximum per-
missible limit thus “niri” chaffs do not have antioxidant
property. Colour and tenderness qualities were generally
better for “niri” chaff beef sausages than control sausages.
'The incorporation of “niri” chaffs led to a reduction in for-
mulation cost of extended products. “Niri” chaffs could be
used as a dietary fiber in extending beef sausages, however,
the addition of an antioxidant is recommended.
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