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Abstract

Coffee contains significant amonnts of antioxidant compounds such as chlorogenic
whase potential has not been maximized in the meat industry.

Faur emulsion each containing 0, 1.25, 250 and 3.75z Black Caffee Seed Powder
(BCSE) were formulated. Emulsion was molded (approximately 50g) and oven-cooked
feach batch separately and replicated thrice). Moisture (%), crude protein (%) and
organoleptic characteristios (9-point hedonic scale) of fresh patties while Thiobarebituric
Acid Reactive Substances (TBARS pgMDA/g) on 0, 7 and 14 davs were accessed. Data
were analvsed using ANOVA and sienificance test P<0.03. Patties with 3.75 g BCSP
contained higher (P<0.03) moisture (62.96) than 2. 502 (39.71), 1.25 2 (36.82) and (1
(42.19) BCSP. Crude protein 16.32 (1.25 g) and 1604 (2500 g) were similar but lower
(P<0.05) than 17.76 (3.75 g) and higher (P<0.05) than 14.38(0 g) BCSP patties. No
significant variation (P=0.05) in colour, aroma, flavowr and overall acceptability among
patties, The TBARS (1.59, 2.51, 3.21) of 3.75 g BOSP patties were lower (P<0.05) than
163, 260,327 (2.50g), 1.72, 2.67, 3.34(1.25g)and 2,19, 3.13, 3.82 (0 g) at (), T and 14
davs respectively.

Increased crude protein and reduced thioharbitoric acid reactive substances elucidated
that black coffee seed can improve nutvient and also be a goad antioxidant in chicken
meal patties.

Keywaords: Black coftee, antioxdints, patties, organoleptic charactenisiics, thiobarbitunie acid
reactive substances

Description of Problem 3. This is due to the high nutrients coupled
In the meat industry, lipid oxidation and  with the high polyunsaturated fatty acids
microbial spoilage arc important processes  in meat especially linoleic acid which is a
that occur during preservation, processing,  significant fat in human diet (4). However,
and storage (1) which results in quality  the severe effect of Tipid oxidation in meat
deterioration of meat and meat products (2, can be prevented, delayed or retarded
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through the addition of antioxidants (5).
These antioxidants can either bhe
incorporated into the animal diet during
feeding, directly on to the meat surface
during processing or added during active
packaging (6, 7). However, spraying or
mixing with antioxidants is the most
common method used by meat producers
(®). The inereased demand for natural food
has made the food industry to continue to
explore all natural sources of antioxidants,
Significant effect on lipid stability in food
has been achieved with different whole
plant’herbs such as thyme, oleuropein,
clove, oregano, sage or their extracts such
as clove oil (9, 10, 11), seeds e.g.
pomegranate seed powder (12),

Plants are potential sources of bioactive
substances reporied as been valuable and
safe as natural antioxidants (13). The
presence of these natural oxidative
compounds in food may at the same time
influence the nutritive value of such food
(14). Thus providing safe food products
with extended shell-life and improved
nutrition 1o consumers.

The easc of preparation, accessibility and
affordability of beef patties made it to be
one of the most globally consumed meat
product (15). However, it's high protein,
Fat and free water (16, 17), make it prone (o
lipid oxidation and microbial spoilage (18)
particularly when made from broiler
chicken, Therefore, the inclusion of
antioxidant in 11s preparation is of utmost
importance,

Coffee has been consumed (or its flavor
and positive health benefits (19). Itis arich
source of dietary antioxidants whose
antioxidant property is attributed to its
high concentration of polyphenols (20)
such as hydroxyeinnamic acids, caffeic

and chlorogenic acid derivatives (21). It is
also reported to contain several
compounds that can exert beneficial
biological activities for human health (22),
These effects are mainly attributed to its
cafleine content and eiher substances such
as polyphenols which is mainly
chlorogenic acids (23, 24). It also
possesses anti-microbial properties which
15 attributed to the presence of caffeic acid
(25). Chlorogenic acids, the main phenolic
compound in coffee plant has its highest
concentration in coffee sced than other
coffee parts (26). Although antioxidant
potential of coffee seed especially the
green coffee has been established (21, 27),
however, least attention has been given to
the high bivactive compounds in coffee
seed as anantioxidant in food especially in
meat production,

Therefore, the present research
investigated the nutritional advantages of
black coffee seed powder (BCSP) as pan
of patty ingredients recipes and the
sensory characteristics of freshly cooked
chicken patties with untrained panelists. It
further evaluated the effectivencss of
BCSP against oxidative phenomena and
also its role on the microbial counts of
cooked chicken patties during cold acrobic
slorage.

Materials and Methods

Experimental Material

Black Coffee sceds (Coffea arabica) were
sourced from Cocoa Research Institute of
Nigeria (CRIN), Ibadan, Nigeria, The
proximate composition of the coffee seed
was 8.99% (moisture), 2.59 % (ash), 9.20
%a (crude fibre), 2.81 % (fat) 9.49 % (crude
protein) and 66.93 % (carbohydrate) (28),
The coffee seeds were cleaned from
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extraneous materials, milled and kept
inside air ight containers until further use,

Production of chicken meat patties

Six weeks old broiler chicken (twenty-
four) Ted basal diets only were procured
from Teaching and Research Farm
University of Ibadan. These were
slaughtered (by cutting the jugular vein)
allowed to bled thoroughly, defeathered
(hot carcass defeathering), eviscerated and
cut into different primal cuts. In order to
represent the whole broiler carcass, meats
were taken from almost every part of the
broiler carcasses while removing the skin
and bones and the meat refrigerated at 4°C
The proximate composition of the broiler
chicken meat (raw chunk) used in this
study were as follows: 75.82%, 15.28%,
.40% and 5.79% for moisture, crude
protein, total ash and crude fat respectively
(29).

Non-meat ingredients were iced water,
bread crumbs, spices (salt, red pepper,
curnin powder, cartander) and condiment
mix (garlic, ginger, onion), The spices
were procured from the local market and
were sorted (except the salt) to remove
extrancous materials, grounded and stored
in an air-tight container. Ginger, garlic and
onion were also ground (paste form)
separately before mixing together in
desired proportion. Composition ol the
ingredients are shown in Table (1), The
fresh chicken meat was removed from the
refrigerator and allowed to thaw, then cut
into small chunks and minced in a
commercial meat mincer/ grinder ( Electric
meat gnnder, model KNGT762, Kenwood)
using a plate with 5 mm diameter holes.
The ground meat was separated into four
parts and four independent chicken patties

were produced following the procedure of
(31)). The first part was control (without
addition of BCSP) while patties requiring
the addition of BCSF, was marinated with
themeatat 1.25,2.50, and 3.75gBCSP kg
meatl respectively (Tahle 1) All
ingredients (each batch separately) were
mixed thoroughly with the ingredients for
about 4 minutes for a better homogeneity,
The thoroughly mixed patties emulsion
was weighed (50 g per patty) and shaped
into patty mold using a Petri dish to obtain
average dimensions (approximately 9 em
diameter and 0.6 cm a thickness). The
molded raw patties were placed on
cooking trays (each batch separately) and
cooked in a preheated hot air oven at
180£2°C for 25 minutes with intermittent
turning. Doneness was ensured and
ascertained by measuring the internal
cooking (internal core temperature 72°C)
(31). After doneness, the patties were
removed, spread on a clean tray and
allowed 1o cool down to room temperature
after which they were packaged separately
in high density polyethylene Ziploc bags
and stored in refrigerated temperature
(4£1°C). The patties were evaluated for
their quality at seven day interval up o 21
days.

Experimental design

Four different batches emulsion-type
patties formulations were prepared (four
treatments) comprising of Og, 1.25g, 2.50,
3.75¢ BCSP/ke meat respectively, Each
batch were produced in triplicates (three
batches each prepared on the same day).

Parameters measured
FProximate composition
This was carried oul both on coffee seeds
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and chicken patties. The proximate
analysis was determined according to the
procedure of (32). The moisture, crude
protein, erude fat and towal ash was

determined through the drying, Kheja
flask, Soxhlet and furnace methods
respectively.

Table 1: Ingredient formulation for broiler chicken patties

Ingredients Quantity (%)
Broiler chicken meat 70

Whole egg 4
Hreaderumbs 10

lce water 10
Condiment mix (Garlic, Onion, ginger) 3

Spice mix (salt, pepper, cumin, cortander) 3

Total 100

Panelist organoleptic assessment of
broiler chicken patties

The organcleptic propertics of the pattics
were assessed using the method described
by (33). This was carried out in the Meat
Science Laboratory, Department of
Animal Sciences, University of Thadan,
where a total of twenty untrained students
and staff of the Department were used to
evaluate the sensory attributes of the
chicken patties. The sample were coded
with three-digit numbers before
presentation Lo the panclists for evaluation.
The sensory attributes evaluated for
imnclude Mavour, tendermess, juiciness,
texture and colour on a 9-point hedonic
seale (34) where 9= like extremely and 1 =
dislike extremely. Water and biscuits
(crackers) were provided for the panelisis
to chew and drink in order to eliminate the
carry overeftect of the previous sample.

Radical scavenging activity
(Diphenylpiceylhydrazyl) of chicken
patties

The antoxidant status of the cooked meat
patties during cold storage were assessed
by determining the radical scavenging
capacity of the meat pattics. The DPPH
free radical scavenging capacity was
evaluated by the fixed reaction time
method of (35) with shight modification.
The absorbance is measured at 317 nm and
the percentage of the DPPH radical
scavenging is calculated using the
equation as given below.

% inhibition of DPPH radical= (Abr - Aar)
[Abr x 100

Where Abr= Absorbance control

Aar= Absorbance of the sample reaction
taken place.

Determination of Total Volatile Basic
Nitragen (TVB-N) uf chicken patties

Each sample (100 g each) was weighed
and blended with 300 ml of 5%
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Tricholoroacetic acid. The blend was then
centrifuged at 3000 =g for | h to obtain
clear extract. 5 ml of the extract was
pipetted into the Markhan apparatus and 5
ml of 2 M Sodium hydroxide (NaOH) was
added. This was steam distilled into 15 ml
of standard 0.01 M hydrochloric acid
(HC) containing 0.1 ml rosolic indicator.
After distillation, the exeess acid was then
titrated in the receiving flask using
standard 0,01M NaOH to a pale pink end
point. A procedural blank was done using 5
ml Trichloroacetic acid with no sample
and titrated as before. The concentration of
TVB-N (mgN/100 g sample) was
computed as follows:

TVEN (N7 100y sage ) = (MFE = FSICI40300 + W)

Where VB = ml NaOH used for blank
Hitration

W=water content of sample ng/100 g

M =molarity of NaOH standard solution
V5 =ml NaOH used for sample titration,

Thiebarbituric Acid Reactive Substances
(TBARS)

The extend of lipid oxidation of the
chicken patties during the three week
storage was determined by measuring the
Thiobarbituric Acid Reactive Substances
(TBARS) levels of the sample at 0, 7, 14
and 21 days. The modified extraction
assay technique method of (36) was
employed, Each sample of chicken patties
was placed in a polvethylene bag and fifty
ml of chilled (4°C) solution of 20%
trichloroacetic acid in 1.6% phosphoric
acid was added to the same bag and
massaged for two minutes in a stomacher
to mix the sample. Fifty ml of chilled
distilled water (4°C) was then added into
the bag and the stomacher was again used

to blend the sample for 30 seconds. The
slurry was filtered through Whatman No. |
filter paper into a 100 ml cylinder. Five ml
of the filtrate was pipetted into a test wbe,
and five ml of fresh chilled 0,02 M 2-
thioharbiturie acid solution was added 10
this tube. All samples in test tubes were
placed in the dark at room temperature
(25°C) for 15 hours in order to develop the
colour reaction. The intensity of colour
was measured in a spectrophotometer at
532 nm to calculate the TBARS value. The
amounts of TBARS were expressed as
micro milligrams of malondaldehvde
(MDAYg meat (ngMDA/g).

Micrabiology assessment of chicken
patties

The microbial analysis of broiler chicken
patties samples was carried out according
to (37) with slight modification. Samples
of patties (10g each) were blended and
diluted with 90 ml of 0.85 % sterile saline
to create a 10" dilution for analysis The
samples were transferred into Erlenmeyer
containing 225 ml of 1% Buffered Peptone
Water (BPW) (Merck 1.07228.0500),
homogenized for 1-2 min, and made serial
dilution. Serial dilution of the meat
samples were done using five sterile test
tubes each which were labeled 10 =107
and kept in a test tube rack; 9 ml of BPW
media were then measured into the five test
tubes, | ml of diluted meat sample was
introduced into the first test twbe labeled
107" and mixed thoroughly, and | ml was
taken from the first test tube and
transferred to the second test tube labeled
107, This was continued until the 107
dilution was obtained. 1 ml of meat
samples from 10, 107, and 10" dilutions
were inoculated on cach nutrient agar
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(Merck 1.05450.0500) and then incubated
at 37°C for 18-24 hours. The growing
colony on the plate was counted as Total
Plate Count (TPC)

Detection of Staphvlococcus aurens was
done by taking 0.1 ml sample from the first
dilution (10°") at TPC testing, then
inoculated into Mannitol Salt Agar (MSA)
(Merck 1.05404.0500), and the plates were
incubated at 37°C for 2 days. Yellow
calonies growing on MSA were
recognized as positive Staphvlococcus
aurens, (38).  For Total Fungi Counts
(TFC), the diluted samples were
inoculated into the prepared A flavuy
media. This was incubated for 30 minutes
at 25°C, then kept for another 24hours at
room temperature to allow and enhance
fungal spore attachment. To calculate the
colony-forming units per gram of sample
(ctulg) for Psewdomonas spp,
identification, Pseudomonas agar (PA,
Oxoid, Basingstoke, UK) was used,
samples from the serial dilutions were
incubated for 48 hours at 25°C under
aerobic conditions. lsolation of
Enterabacteriaeeane spp was carried out an
Violet Red Bile Glucose Agar (VRBL,
Biocorp, France) and the inoculated plates
were incubated at 37°C for 24 hours.
Samples were assessed on days 0, 7, 14 and
21 days. The colony-forming units were
calculated per gram of grounded sample.

Statistical Analysis

Results obtained were statistically
analysed by One Way Analysis of
Variance. Multiple comparisons of
significant differences were determuned by
Duncan's Multiple Range Testata 0.05.

Result and Discussion

Displayed on Table (2) is the proximate
composition of the chicken patties
marinated with BCSP. The moisture
content (62.96%) of 3.75z BCSP patties
was significantly higher (P<0.05) than
59.71% (2.50g BCSP), 56.82% (1.25g
BCSP) and 42.19% (Og BCSP). The crude
protein (16.52%) of 1.25g and 2.50g
(16.64%) BCSP patties were significantly
similar (P=0.05) but these are higher
(P<0.05) than 14.38% (BCSP) and lower
than 17.76% pattics obtammed in Og/kg and
3.75¢ BCSP patties respectively. The ash
content (D.88%) of patties with
3.75gBCSP was significantly higher
(P<0.05) than 0.87% (2.50g), 0.73%
(1.25g) and 0.55% (0g) while ether extract
(6.35%) of Og patties was significantly
higher (P<0.03) than 5.55% (1.25g), 5.36
% (2.50g) and 5.23% (3.75g) BCSP
patties.

The nutritional composition of BCSP
patties were improved as shown in the
proximate composition of the cooked
chicken patties which could be attributed
to the nutritional content of the coflee
(Table 3). However, this is contrary to (39)
who reported no significant changes in the
proximate compositions of ground meat
rarinated with green coffee beans,

The organoleptic characteristics (Table3)
showed that no significant variation
(P=0.05} n colour (5.40-680), aroma
(3.20-4.20) lavour (3.40-4.40) and overall
acceptability (4.40-5.80) among the
patties. The tenderness of patties
marinated with 2.50g BCSP (6.00) and
3.75g BCSP (6.60) were similar but
significantly ligher (P<0.05) than 4.40
(1.25g BCSP) and 4.80 (0g BCSP).
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Table 2: Proximate composition of broiler chicken meat patties marinated

with black colTee seed powder

Inclusion levels BOSP(g)

Parameters % 0.00 1.25 2.50 3.75 P-value
Muoisture 42,19 56.82°  59.71" 6296 0.000
Crude Protein 1438°  1652"  1664"  17.76" <0001
Ash 055" 073 087" 088" <0001
Ether extract 6.35° 5.55° 5.36" 52% 0.001

alre,

Juiciness 4.20 marinated with 3.75g BCSP
1s significantly lower (P<0.05) than 6.60
(1.25g BCSP) 6.80 (2.50gBCSP) but
similarto 5.60 (0gBCSP) patties.

The mean sensory scores of the chicken
patties obtained from the panel members
showed that inclusion of black coflee seed
powder directly during processing of
chicken pattics did not have any negative
effect on the sensory charactenstics when
compared with the control pattics. This is
evidenced in the sensory attributes
particularly in the overall acceptability
where the panelist scores indicated that
there are no differences in acceptlance

means in the same rows with similar superseripts are not statistically different (P<0.05)

between the chicken patties marinated
with black coffee and that without coffee.
These observations were similar to the
reports of (40) who opined that coffee still
maintained sensory acceptability while
exhibiting antioxidant properties. This
further agreed with (41) who stated that the
volatile profile of coffee silver skin did not
seem o impair the Navour of burgers. The
low juiciness rating of patties with
3.75g/kg coflee inclusion might be that the
taste of caffeine (caffeic acid) at this
inclusion level become more pronounced
in the patties thus the low juiciness rating
by the panels,

Table 3: Organoleptic properties of broiler chicken meat patties marinated with

hlu::l_r. u_{_].ITu: :i_u.:l! [luw_tl:.:r

Organoleptic properties Inclusion levels BUSP{g)
0.00 1.25 2.50 3.75 P-value

Colour 6.80 6.00 5.40 540 0442
Aroma 4.20 .60 340 320 0.979
Flavour 4.40 180 340 340 0.971
Tenderness 4.80" 4.40" 600" 6.60" 0.003
Juiciness 5.60" 6.60° 680" 420" 0.002
Overall acceptability 3.40 580 540 4.40 0.973
ab,

means in the same rows with different superseripts are statistically different (P<0.05)
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The display on Table (4) showed that the
Total Volatile Basic Nitrogen (24.15)
present in patties marinated with Oglkg
BCSP was significantly higher (P<(.05)
than 21.97 (1.25g), 21.86 (2.50g) and
21.6% (3.75g) BCSP patties. The phenol
(183.68) content and DPPH (60.05) of
patties marinated with 3.75g BCSP was
significantly higher (P<0.05) than 181.64;
58.22(2.50g BCSP), 178.05; 55.83 (1.25¢
BCSP) and 163.96; 53.25 (0g BCSP) for
phenol contents and DPPH respectively.

The Total Volatile Basic Nitrogen (TVB-
N) content is an index use to express the
production of ammonia and the content of
nitrogenous compounds from protein
decomposition (42). It is a direct
measurement indicator of meat freshness
and safety evaluation (43). However, it has
been reported that an interaction exists
between lipid and protein oxidation (44)
because the formation of protein oxidation
products in meat and meat products
usually take place alongside with
oxidation of lipids (45). The TVB-N,

phenel contents and DPPLH activity of the
broiler chicken patties displayed here were
pooled data over the storage time up to 14
days, These results showed that increased
BSCP in the patties further reduced the
TVE-N accumulations implying reduced
spoilage rate of the patties during storage.
This 15 because TVB-N are substances
produced as a result of enzymatic
degradation and microbial action during
the spoilage of animal-hased foods (46).
The antioxidant status of the patties
showed that the DPPH activity of the
patties increased as BCSP inclusion
increased which is higher than that
recorded in the patties without BCSP. This
conlirmed the efficacy ofblack cofTeesced
powder as effective antioxidant because a
higher DPPH implied higher antioxidative
capacity which will result in reduced lipid
oxidation, This implied that inclusion of
BCSP improved the properties of the
prepared chicken patties from quality
(shelf stability) and safety (spoilage)
perspective.

Table 4: Radical scavenging activity, Total Volatile Basie Nitrogen and Phenol contents of
BSCP patties over a pooled storage period of 14 days

Inclusion levels BCSP(g)

Parameters (3,00 1.25 250 3.75 P-value
DPPH (%) 53.257 55.83° 58.27° 60.05° = 0.001
TVB-N (mgN/100g)  24.15* 2197° 21.86° 21.68" =0.0001
Phenol (mgGAE/g)  163.96%  178.05° 181.64" 183.68" = 0.0001
e,

s means in the same rows with different superseripts are statistically different (P<0.05)

DPPH- Diphenylpicrylhydrazyl (Radical scavenging activity)

TVB-N- Total Volatile Basic Nitrogen

The oxidative stability as displayed (Table
5) showed that the TRARS levels in patties
marinated with 3.75g BCSP at 0 (1.59), 7
(2.51) and 14 (3.21) days are significantly

higher (P<0.05) than 1.69; 1.72; 2.10 (0
day), 2.60; 2.67; 3.13 (7" day) and 3.27;
3.34;3.82 (14" day) patties marinated with
2.50g. 1.25¢ and O0g BCSP respectively.
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The direct addition of black coffee seed
powider to brotler chicken patties emulsion
was evaluated against the formation of
malonaldehyde and its compound
resulting from lipid oxidation afler
cooking the patties.

As expected storage had effect on lipid
oxidation as all chicken patties
experienced lipid oxidation which
gradually increased with storage time,
however, the control sample had the
greatest TBARS values irrespective of the
days of storage. The effectiveness of black
coffee seed as an antioxidant in reducing
the rate of Tipid oxidation in the patties was
observed at day zero where the TBARS
levels of all BCSP marinated patties were
reduced when compared with patties with
no BCSP. This demonstrated the efficacy
of coffee us an efficient inhibitor of lipid
peroxidation due to its high concentration
of caffeic acid (19). The reduced TBARS

im all BCSP marinated patties further
showed that black coffee sced have a
protective effect against lipid oxidation
irrespective of the inclusion levels, This
reduced effect might be attributed to the
presence of chlorogenie acid which have
been reported to possess antioxidative
properties (47). Similarly, reduced
TBARS values was reported in salted
silver carp (Hypophthalmichthys molitrix)
with pepper (Zanthoxyvommn  bungeanm
maxim) leaf extract which is rich in
chlorogenic acid (48), The result further
showed that throughout the experimental
storage period all patties with 3.75g BCSP
inclusion had lower TBARS values when
compared with other BCSP patties.
However, the TBARS of patties batches
with BCSP after 14 days of storage were
slightly above the oxidation acceptability
limit of 2.5 mg MDA/kg obtained after 7
days(49).

Table 5: Thiobarbituric acid reactive substances (ngMDA/g) of broiler chicken patties

marinated with black coffee seed powder

Storage days

_Inclusion levels BCSP(g)

0,00 125 2.50 375 P-value
0 2.19 1.72° 1.65° 159" =001
7 313" 267" 2.60° 2511 =0,001
14 3,82 334t 3.2 32 <0.01

ahed,

The microbiology properties
(CFUlogl0'/g) (Table 6) during storage
showed that at day 0, the TPC (1.92), TFC
(1.05), Enterobacteria (0.92), of patties
marinated with 3.75g BCSP were
significantly lower (P<0.05) than 2.07;
2.21; 2.87 (TPC), 1.11; 1.24; 199 (TFC),
0.98; 1.06; 118 { Enterobacteria), found in
patties marinated with 2.50g, 1.25g and Og
BCSP respectively. At day 0 the

: means in the same rows with different superscripts are statistically different (P<0.03)

Staphylococens (1.15; 1.10) and
Pseudomonas (1.16; 1.14) present in
pattics marinated with 1.25¢ and 2.50g
respectively were similar (P=0.05) but
lower than 1.20: 1.31(0g) and higher than
1.02; 1.07 (3.75g) for Staphylococcus and
Psewdomonas counts respectively, Un the
7" day, the TPC (2.29; 2.15) and
Staphvlococens (1.25; 1.24) of patties
marinated with 1.25g and 2.50g
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respectively were similar (P>0.05) but
significantly lower (P<0.05) than 3.10;
1.94 (Og) and higher (P<0.05) than 1.16;
1.10 (3.75g) recorded for TPC and
Staphvlococens counts respectively, The
TFC (2.44), Enterobateriacea (1.53),
Pseudomonay (2.28) present in Og BCSP
patties were significantly higher (P=<0.05)
than 1.67; 1.24; 1.16 (TPC), 1.24; 1.18;
.16 (Enterobateria), 1.35: 1.27; 1.19
(Pseuwdomonas) recorded in patties
marinated with 1.25g, 2.50g, 3,752 BCSP
respectively. On 14" day, TPC (3.48), TFC
(2.80), Enterabacieria {(1.79),
Staphylococens (2.03) and Pyendononas
(2.34) recorded in patties marinated with
Og were significantly higher (P<0.05) than
1.38; 1.38:1.30 (TPC), 1.87; 1.42; 135
(TFC), 1.30; 1.27; 1.20 (Enterobateria),
1.43; 1.34; 1.14 (Staphvilococens), 1.58;
1.47: 1.29 (Psewdomonax) recorded in
patties marinated with .25, 2.50g and
3,75 BCSP respectively.

The result showed that microbial counts of
all the patties inereased significantly with
the progressive refrigerated storage.
However, inclusion of BCSP in the patties
had significant effect on and positively
altered the microbial status of the BOSP
chicken patties throughout the storage
period as the control pattics had higher
microbial counts. The study further
clucidated that increasing the level of
BCSP in the chicken patties further altered
the microbial status of the samples by
reducing the counts. This implied that
colfee can exert an inlense anlimierobial
activity that can inhibit the growth of
pathogenic bacteria in food products (50).
This efficiency is attributed to the high
caffeic and cholrogenic acids generally
found in coffec (51) This implied that

10

black coffee possesses antimicrobial
properties and will be efficient as
antimicrobial compared with other
commonly used meat antioxidants such as
acerola, which have no antimicrobial
prapertics (37). This result also agrees
with the review of (52), that phenolic
compounds in foods possess positive
attributes such as antioxidant potential and
antimicrobial activities., This also
conforms with the report of (43) that
caffeine and polyphenolic compounds in
coffee have the ability to control the
growth of fungal and other pathogenic
microorganisms, Similar rend was also
observed by (53) who reported a decrease
in microbial activity when colTee extracts
was added to yogurts, This effect was also
observed by (54) who opined that coffee
can be used as a natural food ingredient
ductoits antibacterial properties.

Conclusion and Application

1. The incorporation of black coffee
seed powder in patties increased
the nutrient (protein and ash)
contents of patties and panclist
acceptability. Also, its inclusion
up to 3.75g/kg does not have any
negative impact on the palatability
of'the pattics.

The presence of black coffee seed
powder (up to 3.75g/kg) in the
patties aided in the lowering of the
fat content as evidenced in the
reduced ether extract which will
make the patties healthier for
consumption.

The presence of black coffee seed
powder (up to 3.75g/kg ) improved
shell life of the patties by reducing
the rate of lipid oxidation thus the



Table 6:
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Loads of selected microorganisms

Pays  Parameters (CF Ulog| lﬁig]

in broiler chicken meat patties marinated with
varying inclusion levels of black coffee seed powder

Inclusion levels BC S.l'.EE]T

0.0 1.25 250 375 P-value
0 TPC 2.47° 2210 207° 1927 o0
TFC 1.99" 1.24° L1115 108! 0.2
Enterahacteriaceae [.18" 106" ness pep! ih.01
Staphylococens 1.20" 115" Lio® Loz om
Psendomonas 131" 116" (I 2L 1 L W11
7 TPC 310" 2290 2155 207" 002
TFC 2441 1.67" 1.24°  L16° 0.0l
fmternhacteriacene 1.53" 1.21 3 118" 1.16° 03
Staphylococeus 1.94" 1.25° 124" 1.10°  0.02
Pseudomonas 228 135" 1.27%  L19°  0.01
14  TPC 3.48° 1.38" 138" 1.30° 0.0l
TFC 280" | 87" |42° 1357 pool
Enterabacteriaceae 1.79* 1 .Sﬂb 1.27% 1.20° (01
Staphlococens 2.03* 1.43" 1345 L14' 0.2
- Prenudmmonas 2.34° | S&° 1.47° | 2gY 001
n.moe

TPC=

Means in the same rows with similar superscripts are not statistically different (P<01.03)
BCSP= Black Coffee Seed Powder

Total Plate Counts

TFC= Total Fungi Counts

reduction of TBARS and TVB-N
levels in the patties consequently,
These findings emphasized that
direct inclusion of black coffee
seed in chicken meat patties
formulation is an effective natural
antioxidant and the patties can be
stored and quality maintained
without any marked loss in quality
for a period of three weeks under
refrigerated storage conditions,

Conflict of interest

The authors declare that there 1s no conflict
of interest inthe research work

References

Kirmizsikaya, G. | Karakaya, M.
and Babaoglu, A, S, (2021).
Black, green, and white tea

11

infusions and powder forms
improve oxidative stability of
minced beef throughout
refrigerated storage. Jouwrnal of
Food Processing and
Preservation, 45: el 5359,
https://doi.org/10.1111/jfpp.153
59

Bhat, 7. and Pathak, V. (2012).
Quality evaluation of mutton
Harrisa during one week
refrigerated storage. Jowrnal of
Food Science and Technalagy, 49;
620-625,

Singh, P. K., Kumar, S., Bhat, Z. F.
and Kumar, P. (2015). Effect of
Sorghum bicolour and clove oil on
the guality characteristics and
storage quality of aerobically



Awesdenin ard Ohafemi

packaged chevon cutlets.
Nutrition and Food Science, 45
(1) 145-163.

Ruban, 5. W (2009). Lipid
peroxidation in muscle foods-An
overview. Global Feterinario 3(6),
S09-513,

Kenawi, M.A., Zaghlul, M. M. A,
and Abdel-salam, R. R. (2011).
Effect of two natural antioxidants
in combination with edible
packaging on stability of low fat
beel product stored under frozen
condition”, Bratechnalogy Animal
Hushandry, 27(3): 345-356.
Djenane, D., Sanchez-Escalante,
A Beltran, I. AL and Roncales, P,
(2002). Ability of o-tocopherol,
taurine and rosemary, in
combination with vitamin C, to
increase the oxidative stability of
beef steaks packaged in modified
atmosphere. Food Chemistry,
T6(4): 407-415.

Velasco, V. and Williams, P.
(2011). Improving meat quality
thrue natural antioxidants,
Chilean Jowrnal of Agricultural
Research, 71(2): 313-322,

Parvin, R, Zahid, Md. A., Seo. L.
K., Park, 1., Ko, 1. and Yang, H. 5.
(2020). Influence of reheating
methods and [rozen storage on
physicochemical characteristics
and warmed-over flavor of
nutmeg extract-enriched
precooked beef meatballs.
Antioxidanrs, 9: 670.
https://doi:10.3390/antiox90806
10

Singh, PK., Kumar, S., Bhat, Z. F.
and Kumar, P {2014). Effect of

12

10,

11

13

14.

clove oil on the storage quality of
acrobically packaged fiber-
enriched chevon cutlets, Journal
of Meet Seience, 10(1): 48-54.
Dua, S., Bhat, Z. F. and Kumar, S.
(2015). The efleet of Oleuropein
on the oxidative stability and
storage quality of Tabag-Maz,
friecd mutton ribhs. Food
Bioscience. 12: 84-92,
| .//do 110.1016/i.fbi0.20
15.08.002

Pateira, M., Barba, F. J_,
Dominguez, R., Sant'ana, A. S,
Khaneghah, A.M., Gavahian, M.,
Gomez, B. and Lorenzo, J. M.
(2018). Essential oils as natural
additives to prevent oxidation
reactions in meat and meal
products: A review. Food
Research fmternational, 113: 156-
166,

Kaur, 5., Kumar 5., Bhat, 7. and
Kumar, A. (2015). Effect of
pomegranate seed powder, grape
seed extract and tomato powder on
the quality characteristies of
chicken nuggets. Nutrition Food
Seience,45: 583-594.

Shah, M. A, Don Bosco, S, . and
Mir, 8. (2014). Plant exiracts as
natural antioxidants in meat and
meal products. Meat science,
Q8(1):21-33.

Korczak J., Hes M., Gramza A.
and Jedrusek-Golinska A. (2004).
Influence of fat oxidation on the
stability of lysine and protein
digestibility in frozen meat
products Electronic Journal of
Polish Agricultural Universities,
Food Seience and Technologe, 7



l6.

| b7

Awesdenin ard Ohafemi

(1}): [=13
http://www.eipau.media.pl/volu
mizT/issue | food/art-02_himl
Babaoglu, A. 8., Unal, K., Dilek,
M. M., Pocsn, H. B. and Karakaya,
M. (2022), Antioxidants and
antimicrobial effects of
blackberry, black choke berry,
blue berry and red currant pomace
extracts on beef patties subjected
refrigerated storage. Meat
Science, 187, 108765,
https://doi.org/10.1016/). meatsci.
2022 108765

Hygreeva, D., Pandey, M. and
FRadhakrishna, K. (2014).
Potential applications of plant
based derivatives as fat replacers,
antioxidants and antimicrobials in
fresh and processed meat
products, Meald Science, 98(13:47-
5 7 .
http://dx.doi.org/10.1016/j.mea
tsei.2014.04.006

Tamkute, [.., Vaicekauskaite, R.
Melero, B., Jaime, I., Rovira, J.
and Venskutonis, P. R. (2021).
Effects of chokeberry extract
isolated with pressurized ethanol
from defatted pomace on
oxidative stability, quality and
sensory characteristics of pork
meatproducts. LWT, 150: 111943,
Papuc, C., Goran, G. V., Predescu,
C. N. and Micorescu, V. (2017).
Mechanisms of oxidative
processes in meat and toxicity
induced by postprandial
degradation products: a review.
Compirehensive Review on Feod
Science and Food Safety, 16: 96-
123,

13

19.

20.

21.

22,

Sayed Mostafa, I1. and Fawzy El
Arah, E, (2022}, Efficacy of green
coffee as an antioxidant in beef
meatballs compared with ascorbic
acid. Food Chemistry, X 14:
100336,

Acidri, R, Sawai, Y., Sugimoto,
Y., Handa, T., Sasagawa, D.,
Masunaga, T., Yamamoto, 5. and
Nishihara, E. (2020).
Phytochemical profile and
antioxidant capacity of coffee
plant organs compared to green
and roasted coffee beans.
Anticxickinis, 9; 93,

Klingel, T., Kremer, J. I.,
Gottstein, V., de Rezende, T. R,
Schwarz, S, and Lachenmeier, D.
W. (2020). A review of coffee by-
products including leaf, lower,
herry, husk, silver skin, and spent
grounds as novel foods within the
European Union. Foods, 9(5):
6 6 5 :
https; 10.3390/foods90
50665

Rojas-Gonzalez, A., Figueroa-
Hernandez, C.Y., Gonzilez-Rios,
0., Sudrez-Quiroz, M. L,
Gonzalez-Amare, R, M.,
Herndndez-Estrada, Z. 1. and
Rayas-Duarte, P. (2022), Coftee
chlorogenic acids incorporation
for bicactivity enhancement of
foods: A Review. Molecules 27:
3 4 0 0 :
https://doi.org/10.3390/molecul

2527113400

Butdak, R. 1., Hejmo, T., Osowski,
M, Buldak, .. Kukla, M.,
Polaniak, R, Birkner, E. (2018).
The impact of coffee and its

ol.or,




23

26.

i

Awesdenin ard Ohafemi

selected bivactive compounds on
the development and progression
of colorectal cancer m vive and m
vitro. Molecolexs, 23: 3309,

Tajik, N., Tajik, M., Mack, 1. and
Enck, P. (2017). The potential
effects of chlorogenic acid, the
main phenolic components in
coffee, on health: A
comprehensive review of the

literature. Ewrapean Jowrnal of

Nutrition, 56:2215-2244,

Naveed, M., Hejazi, V., Abbas,
M., Kamboh, AA_, Khan, G. 1.,
Shumezaid, M., Ahmad, F., Papue,
C., Goran, G. V,, Predescu, C. N,
Micorescu, V. and Stelfan, G.
(2017). Plant polyphenols as
antioxidant and antibacterial
agents for shelf-life extension of
meat and meat products:
Classification, structures, sources,
and action mechanisms,
Comprehensive Reviews in Food
Science and Food Safety, 16(6):
1243-1268.

Farah, A., Monteiro, M.,
Donangelo, C. and Lafay, S
(2008). Chlorogenic acids from
Green Coffee extract are highly
hicavailable in humans. The
Jowrnal of Nuwrition, 138: 2309-

2 3 1 5 _
https://doi: 10.3945/jn.108.0955
24

Budryn, G., Zaklos-Szyda, M.,
Laczynska, D., Zyzelewicz, D.,
Grzelezyk, 1., Zdunceyk, 7. and
Ju'Skiewicz, 1. (2017}, Green and
roasted collee extracts as
antioxidants in BTC3 cells with
induced oxidative stress and lipid

14

28.

29,

accumulation mhibitors in 3T3L1
cells, and their bioactivity in rats
fed high fat diet. Ewvopean Food
Research and Technology, 243(8),
1 3 2 3 -1 3 3 4

https://doi.org/10.1007/500217-
017-2843-0

Awodoyin, O. R, Obafemi, A. L
and Agamugaga, 1. B, (2024).
Performance and meat quality of
broiler chicken fed graded
levels of black coffee seed
{coffee aralica) powder
supplemented diet. Slovak

Jenvened of Animal Science, 57 (2):

l B - 3 |
https://doi.org/10.36547/sjas.8
0

Awodoyin, O. R., Obafemi, AL,
Agamugaga, 1. B. and Adediran,
A. D, (2023), Carcass
characteristics and quality
assessment of broiler chicken fed
graded levels of Black Coffee
(Coffea arabica) Seed diets.
Proceedings of the 2" Joint Ghana
Society of Amimal Production and
Ghana Animal Science
Association (GSAP-GASA) held
at Kwame Nkrumah University of
Science and Technology in
Kumasi, Ghana, 28 August-|
September, 2023, pp 497-505
Malixi Jully, KM, Toto, C. 5. and
Were, L. (2015). Antioxidant
effect of spent, ground and
Iyophilized brew from roasted
coffee in frozen cooked pork
patties, LWT - Food Science and
Tec hnology
https://doi:10.1016/j.lwt.2015.1
0.046



3l

33.

34,

35.

36.

37.

Awesdenin ard Ohafemi

Jamwal A Kumar, S, Bhat, Z. T,
Kumar, A. and Kaur, S (2015),
The quality and storage stability of
chicken patties prepared with
different additives. Nutrition and
Food Science 45(5): T28-T39.
AOAC (2019). Official Methods
of Analysis of the Association of
Official Analytical Chemists: 21"
Edition, AOAC, Washington DC.
Lukman, 1. Huda, N. and Tsmail,
N. (2009). Physicochemical and
sensory propertics of commercial
chicken nuggets. Asian Jowrnal
Foee cnd Agro-Tndustry, 2(02):
171-180,

ASTM (American Soeictly for
Testing Materials) (1996).
“Manual Series MNL 26, 2"
Edition, Philadelphia,

Mishra, K., Ojha, H. and
Chaudhury, N. K. (2012).
Estimation of antiradical
properties of antioxidants using
DPPH assay: A critical review and
results.  Food Chemistry, 130:
1036-1043.

Cheng, J. 1L and Ockerman, I, W.
(2013). Effects of electrical
stimulation on lipid oxidation and
warmed-over flavor of precooked
roast beef. Asian-Awstalia Journal
Animal Science, 26(2); 282-286.
http://dx.doi.org/10.5713/ajas.2
012.12419

Realini, C. E., Gu'ardia, M. D,
Diaz, L. Garcia-Regueiro, J. A.
and Amau, J. (20135). Effects of
acerola fruit extract on sensory
and shelf=life ol'salted beef patties
from grinds differing in fatty acid
composition. Mear Science, 99,

15

38,

39,

40.

41.

| 8 - 2 4 .
https://doi.org/10.1016/i.meatsc
i.2014.08.008

Al-Kobaisi, M. F. (2007). Jawetz,
Melnick and Adelberg's Medical
Microbiology: 24" edition. Sk/ran
Qaboos University Medical
Journal, 7(3): 273-275,
Bergamaschi, M., Simoncini, N.,
Spezzano, V.M., Ferri, M. and
Tassoni, A. (2023). Antioxidani
and sensory properties of raw and
cooked pork meat burgers
formulated with extract from non-
compliant green coffee beans.
Foods.. 12: 1264,
https://doi.org/10.3390/
foods 12061264

Hashimota, T. A., Caporaso, F.,
Toto, C. and Were, L. (2019).
Antioxidant capacity and sensory
impact of coffee added to ground
pork. Ewropean Food Research
and Technology, 245: 977-986.
http://dx.doi.org/10.1007/50021
7-018-3200-7

Martuscelli, M., Esposito, L. and
Mastrocola, D, (2021); The role of
coffee silver skin against
oxidative phenomena in newly
formulated chicken meat burgers
after cooking. Foods, 10: 1833,
https://doi.org/10.3390/foods10
081833

Yuan, G., Chen, X. and Li. D.
(2016). Chitosan films and
coatings containing essentialoils:
the antioxidant and antimicrobial
activity and application in food
systems. Food Research
International, 89: 117-128.




43.

45.

46.

47.

Awesdenin ard Ohafemi

https://doi.org/10.1016/j.foodre  48.

Ma, S, Peng. Y., Xu., Y, Tang, X.
and Tian, X. (2013). Detection of
beef TVB-N by visible and near-
infrared spectroscopy combined
with variable selection method.

Journal of Jiangsu University 49

(Naitural Science Edirtion). DOL
10.3969/7.issn.1671-
7775.2013.01.009

Davies, M_J., Fu, 5. and Dean, R,
T. (1995). Protein hydroperoxides
can give rise to reactive free
radicals, Rivchemical Journal,
305,643-649.

Rodri Guez-Carpena, J. G,
Maorcuende D. and EsteVez, M.

(2012). Avocado, sunflower and 30

olive oils as replacers of pork
back-fat in burger patties: effect
on lipid composition, oxidative
stabilty and quality traits. Meat
Science, 90: 106-115,

Leroi, F., Joffraud, J. 1., Chevalier,

F. and Cardinal, M. (2001). 3L

Research of quality indices for
cold-smoked salmon using a
stepwise multiple regression of
microbiological count and
physico-chemical parameters.
Jowrnal of Applied Microbiology,
90: 578-587.
https://doi:10.1046/j.1365-
2672.2001.01283 %

Vignoli J. A., Bassoli D. G. and
Benassi, M. T. (201 1) Antioxidant
activity, polyphenols, caffeine and
melanoidins in soluble coffee: The
influence of processing conditions
and raw material, Food Chemisiry,
124(3); 863-868.

16

L
b2

Liu, F., Dai, R, Zhu, I and L1, X,
(2010). Optimizing color and lipid
stability of beef patties with a
mixture design incorporating with
tea catechins, carnosine, and o-
tocopherol. Jowrnal of Food
Engineering, 98: 170-177.

Zhang, Y., Holman, B. W. B.,
Ponnampalam, E., Kerr, M. G,
Bailes, K., Kilganonnon, A.,
Collins, 1. and Hopkins, D. L.
(2019). Understanding beef
flavour and overall liking traits
using two different methods for
determination of thiobarhituric
acid reactive substances
(TBARS). Meat Science, 149:
114-119.

Jimenez-Zamora, A, Pastoriza, 5.
and Rufian-Henares, J. A. (2015).
Revalorization of coffee by-
products. Prebiotic, antimicrobial
and antioxidant propertics. LIWT-
Food Science and Technology, 61
(1) 12-1%.

Tasew, T.. Mekonnen, Y, Gelana,
T.. Redi-Abshira, M.,
Chandravanshi, B. S., Ele, E.,
Mohammed, A. M. and Mamo, H.
(2020). In Vitro Antibacterial and
Antioxidant Activities of Roasted
and Green Coffee Beans
Originating from DifTerent
Regions of Ethiopia. Inrernational
Jenwrnal of Food Science, Article
ID 8490492, 8 pages
https://doi.org/10.1155/2020

490492

Umar Lule 5. and Xia, W. (2005).
Food phenolics, pros and cons: A
review. Food Reviews
Taternational, 21(4): 367-38E.



53

Awesdenin

https://doi.org/10.1080/875591
2

Mbae, J., Koskei, R. and Mugendi
B. (2023). Effect of addition of
coffee extract on physicochemical
and sensory properties of yoghunt,
European Jowrnal of Agriculture
and Food Sciences. 5(1). 27-31
D 0 | :
http://dx.doi.org/10.24018/ejfoo
d.2023.5.1.478

Martinez-Tomé, M., Jiménez-
Monreal, A. M., Garcia-Jiménez,
L., Almela, L., Garcia-Diz, L.,
Mariscal-Arcas, M. and Murcia,
M. A (2011): Assessment of
antimicrobial activity of coffee
brewed in three different ways
from different origins. Ewropean
Food Research and Technology,
233:497-505.

and Chafemi

17





