Int. J. Biosci. 2014

International Journal of Biosciences | IJB |
ISSN: 2220-6655 (Print) 2222-5234 (Online)
http://www.innspub.net

Vol. 4, No. 1, p. 34-41, 2014

INNSPUB
RESEARCH PAPER OPEN ACCESS

Quality assessment of meat patties cured with Ocimum

Gratissimum extract

Olusola Solomon Oyadeyi'*, O.0. Olusola?, W.B. Bello®, T.T. Adebisi*

"Meat Science Laboratory, Department of Animal Health and Production, Oyo State College of
Agriculture, Igbo Ora, Oyo State, Nigeria

*Department of Animal Science, University of Ibadan, Ibadan, Oyo State, Nigeria

*Department of Agricultural technology, Oyo State College of Agriculture, Igbo Ora, Oyo State,
Nigeria

‘Department of Science Laboratory, Oyo State College of Agriculture, Igbo Ora, Oyo State, Nigeria

Key words: Ocimum gratssimum extract, meat patties, curing.

doi: http://dx.doi.org/10.12692/ijb/4.1.34-41 Article published on January 01, 2014

Abstract

The effect of Ocimum gratissimum extract (OGE) on meat patties made from three different meat types namely
beef, chevon and pork was investigated. Each meat type cured in OGE at different curing periods of ohr, V2 hr,
1ihr, 1 ¥2 hrs and 2 hrs were represented as treatments A B C D and E..Ocimum gratissimum seeds were planted
and extract of harvested matured leaves were used for meat curing. Meat cuts from the thigh portion of matured
carcasses of bulls, bucks and boar were purchased from the meat market at Igbo-ora,45 minutes after
slaughtering. Each meat type were sliced into 10 replicates, samples were randomly allotted into the five
treatments in a factorial arrangement and were minced after curing. The minced meats were then shaped into
round moulds, grilled in oven at 115°C for 25mins and assessed for organoleptic properties. Meat patties of beef
and chevon cured with Ocimum gratissimum extract for 1 hr and 1%2 hrs gave better overall acceptability while
control and Y2 hr soaked pork patties were preferred to patties from other curing times.. Finally, the overall
acceptability of ocimum cured beef, chevon and pork patties rating showed that treatment B, C and D were
significantly (P<0.05) different with different mean values range of 6.81+6.91 (Beef), 6.11+6.80 (Chevon) and
5.89+6.26 (Pork) while treatment E had the least mean values with least acceptance. It could be inferred from
this that the taste became more appreciated in patties cured for %2 hr and 1 hr in ocimum extract according to

the rating of the panelist.
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Introduction

Meat is the flesh of animal taken as food, and often it
is known as the skeletal muscle that is associated with
fat and other tissues, but may also describe other
edible tissues such as organs and offals (Lawrie,
2006). Beef being a good source of protein provides
64.1% of daily value protein in just 4 ounces It is also
a good source of vitamin B12 (along with vitamin B6
and folate) and nutrients needed by the body to
convert the potentially dangerous chemical
homocysteme into other benign molecules (Hyun et
al., 2004). Beef is the third most widely consumed
meat in the world (FAO, 1990), accounting for about
25% of meat production worldwide, after pork and
poultry at 38% and 30%, respectively. Chevon from
adult goats is more palatable to consumers (Fletcher
et al., 2008). Goat meat has the tendency for a strong,
gamey flavour, but can be mild depending on how it
was raised and prepared (Alford et al., 2009). Despite
being classified as red meat, goat is leaner and
contains less cholesterol and fat than both lamb and
beef (Fredrick et al., 2004). Although, pork is very
high in thiamin (Vitamin B1) but its myoglobin
content is lower than that of beef, but higher than that
of chevon. Pork with trimmed fat is leaner than the
meat of most domesticated animal and higher in
cholesterol and saturated fat (Raloff et al., 2003).
Fresh meat can be cooked for immediate
consumption, or processed. Therefore, in the course
of processing fresh meat medicinal plants can be used
as curing agents rather than synthetic chemicals.
Medicinal plants remain the main stay for about 75-
80% of the world’s population especially in the
developing countries for primary health care. This is
because of the general belief that these plants are
without side effects when they are used and are cheap

and locally available.

The use of plant for healing purposes predates human
history and forms the origin of most modern
medicine plants play effective roles in the production
of drugs, this calls for the need to explore the
versatility of Ocimum grattissimum (Scent leaf)
which is widely used in Africa and Asia. This plant

belongs to the family labiatae and the most abundant
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of the genus Ocimum. called “Effirin” in Yoruba.
“Nchonwu” in Igbo, while in the Northern part of
Nigeria, the Hausas call it “Daidoya” (Effraim et al.,
2001). It is a perennial plant that is woody at the
base. It has an average height of 100-150cm high.
The leaves are broad and narrowly ovate, usually 5-
13cm long, and 3-9 cm wide. It is a scented shrub

with lime-green fuzzy leaves.

Photochemical evaluation of this plant has shown that
it is rich in alkaloid, tannins, phytate, flavonoids and
Oligosaccharides (Ijeh et al., 2004). It has tolerable
Cyanogenic content (Ijeh et al., 2004). The volatile
aromatic oil from the leaves consist mainly of thymol
(32-60%) and eugenol; it also contains Xanthenes,
terpenes and lactones. (Ezekwesili et al, 2004).
Characterization of its ethanol extracts revealed the
presence of non-cyclic sesquiterpense, phenols

(Esvanzhuga, 1986).

Ocimum gratissimum is extensively used throughout
West Africa as a febrifuge, and anti-convulsion. Its
juice is used in the treatment of convulsion, stomach
pain and catarrh. Oil from the leaves have been found
to possess antiseptics, antibacterial and antifungal
activities (Ezekwesili et al., 2004). In the coastal area
of Nigeria, the plant is used in the treatment of
epilepsy, .high fever (Oliver, 1980) and diarrhea
(Oliver, 1980 and Sofowora, 1993). While in the
savannah areas decocted leaves are used to treat
(Abdulrahman, 1992).

gratissimum is used by the Ibos in southern Nigerian

mental illness Ocimum
in the management of the baby’s cord. It is used to
keep the baby’s cord and wound surface sterile.(Iwu,
1996), Clinical trials in creams formulated against
dermatological disease have yielded favourable result
(Edeoga et al., 2001). Nutritional importance of this
plant centers on its usefulness as a seasoning because

of its aromatic flavour (Ezekwesili et al.,2004).

The study aimed at: Evaluating the proximate
composition of ocimum gratissimum and quantifying
the inclusion levels of OGE that would enhance the
eating quality of meat patties made from the three

meat types. And exploring the best timing of curing
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meat with OGE that would favour the best eating
quality of the meat types.

Materials and methods

Extract Preparation

Matured fresh leaves of Ocimum gratissimum were
collected, weighed and rinsed with distilled water.
The leaves were finely blended and squeezed with the
use of muslin cloth to extract the juice. A brownish
light green juice was obtained, then measured in a
volumetric flask and kept in the refrigerator for use

the same day.

Meat Preparation

Fresh meat types (beef, chevon and pork) were
bought from the slaughter slab at Igbo-Ora market
and College slaughter slab early in the morning 45
minutes after slaughtering. The cut of beef, pork and
chevon used in this experiment were from the thigh
region of matured animals and were trimmed of all
visible bones and connective tissues. Ten kilogram
meat types were rinsed with distilled water, and
weighed accordingly.. Each meat type was portioned
into 2kg each and then allotted into treatments in a
Completely Randomized Designed in factorial
arrangement in all meat types. The meat samples
were then soaked in Ocimum gratissimum extract
before grinding. TA served as the Control- not cured
in OGE, while TB, TC, TD and TE were cured in OGE
for Y2, 1, 1%2 and 2 hours respectively, and then each
meat type was milled with a meat grinder out of
which meat patties were made. Each meat type had
10 replicates per treatments giving a total of 50 meat
patties per meat type with an average weight of 180 -
200grams each. Newly bought distilled rinsed Petri
dishes. The samples were grilled in the oven for 25

minutes at 115°C.

Table 1. Ingredients recipes used for meat patties g/g.
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Taste Panel Evaluation

Forty semi trained panelists were used to evaluate
each of the 10 replicates of the meat product. The
panelist rated the samples on a nine- point hedonic
scale with maximum score of 9 for extremely high
conditions while the lowest score of 1 was assigned to
the poorest condition (Mahendraker et al., 1988).
Each sample was evaluated independent of the other.

The parameter evaluated for include: Color, Flavor,

Tenderness, Juiciness, Texture and Overall
acceptability.
Statistical Analysis

Data collected from the evaluation were analyzed
using the procedure of statistical analysis system SAS
(SA81999).

Discussion

Results from the study revealed that Table 2 and 3
show the proximate composition of Ocimum
gratissimum leaves and fresh meat types respectively.
Scientific meat composition by the researchers
revealed that meat consist of approximately 75%
moisture and 25% dry matter while values obtained
in this study seems not differ across the meat types.
The proximate composition of meat patties cured
with Ocimum gratissimum extract below are revealed
in Table 4 An over view of the result showed no
significant differences in the dry matter content of
patties from the different meat types. The values
obtained for crude protein followed the same trend.
Variations were observed in the ether extract content
of patties from the meat types; the values were
highest for pork patties while chevon patties gave the
least values. The ash content for all patties ranged
from 1.70 in the pork patties (without OGE) to 2.21 in
beef patties cured with ocimum for 1.5 hrs. The ash
content for beef, chevon and pork patties is an

indication of the mineral content of the patties.

Butter  Binder (flour) Salt Sugar Thyme Pepper Curry Monosodium glutamate
75 700 0.51  0.35 0.40 0.50 0.40 0.35
Sensory evaluation patties prepared with and without Ocimum

Table 5 shows the sensory evaluation rating of beef

gratissmum extracts; In which the colour of beef in
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treatment A (control) was found to be significantly
(P<0.05) brighter than all other treatments, giving
the highest mean value of 4.11. Treatment E had the
lowest mean value of 3.08 (giving a dull colour). This
implied that the longer the meat stayed in the extract
(brownish-green) the more the deviation from the
brightly cherry red and reflective colour observed in
treatment A (control). The treatments B, C, D and E
followed the trend of colour declination relative to
time spent in the extract. This implied that the meat
used absorbed the brownish-green colour of ocimum

extract into the meat myofibrils. Furthermore, the

2014

colour of chevon patties of treatments B and C were
rated higher than other treatments, this significantly
(P<o0.05) differed from all other treatments, giving
the highest mean value of 6.89, while treatment E
had the lowest mean value of 5.01after grilling. The
colour of pork patties in treatments A, B and C were
rated higher than treatments D and E which was
significantly (P<0.05) lower than other treatments.
The highest mean value of 6.61 was obtained in
treatment A, while treatments D and E had the lowest

mean values of 6.06 and 6.01 respectively.

Table 2. Proximate Analysis of Ocimum gratissimum leaves.

%DM %ASH %C.P

%C.F

%E.E %NDF %ADF %ADL

Leaves 24.68 10.00 13.30

10.00 6.00 55.0

36.00 11.0

Flavour Beef patties in treatments C and D with mean
values of 4.99 and 4.81 were significantly (P<0.05)
different from treatments A, B and E which ranked
highest compared to other treatments but no
significant (P>0.05) differences were observed
between treatments A, B and E with mean values of
3.00, 3.11 and 3.06 respectively. This trend observed
for flavour could be due to the chemotherapeutic
effect of basil oil component eugenol/Methyleugenol
(the active chemical component of ocimum) and
groundnut oil during roasting which may have caused
the breaking down of inosine monophosphate (MP)
and hypoxanthine (ATP products) thus enhancing
more pronounced flavour (Forrest, et al., 1975).These

results in a deposit of special flavor and aroma in the

Table 3. Proximate analysis of fresh meat types.

fat tissues of the meat soaked in the extract. Also, the
flavour of chevon patties from treatments B C and D
were significantly (P<0.05) different from treatment
A and E with mean values of 5.33 and 5.26. No
significant (P>0.05) differences were observed
between treatment B, C and D while treatment E had
the lowest mean value. As stated by (Moloney, 1999)
flavour is influenced by the deposition of compounds
from the feed in the fat of the animal which is the
presence of monoterpene (methlyeugenol) and
Sesquiterpenes (germacrene-D).While the flavour of
the pork patties in treatments A, D and E had mean
values that were significantly (P<o0.05) different from
treatment B and C with mean value of 5.44, 541 and

5.88.

%DM %CP %EE %ASH
Beef 75.00 22.30 1.30 1.20
Chevon 75.70 21.40 1.20 1.60
Pork 75.10 22.80 1.80 1.20

Tenderness is described as the degree of toughness of
meat. It is the ease with which the teeth sink into the
meat when chewed (Omojola et al., 2004). The trend
for tenderness of beef and chevon patties in all the
Treatments A, B C D and E significantly differed

(P>0.05) across the row. The first impression of

wetness produced by the release of fluid from the
meat during the first few chews, and the second is the
more sustained juiciness that apparently results from
the stimulating effect of fat on the production of
saliva and the coating of fat that builds up on the
tongue, teeth and other parts of the mouth (Omojola
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et al., 2004).While the trend of tenderness for the
pork patties in all the treatments were in ascending

order across the row that is the longer the meat
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stayed in the extract the more tender it became
according to the statistical rating while treatment A

was rated lowes.

Table 4. Proximate Analysis of beef, chevon and pork meat Patties cured with Ocimum gratissimum extract.

%DM %C.P %EE %ASH

Beef  Chev Pork Beef  Chev Pork Beef Chev Pork Beef Chev Pork
TA 72.90 71.20 73.40 18.00 19.30 17.18 3.70  2.10 4.20 1.80 1.90 1.70
TB 7111 71.06 73.11 18.01 18.06 18.91 3.60 2.17 4.31 1.91 2.01 1.89
TC 72.81 72.07 72.13 18.11  18.07 18.01 3.01 2.99 4.00 1.71 1.92 1.91
TD 70.99 73.01 71.14 19.90 16.09 18.72 2.89 2.99 4.01 2.21 189 1.81
TE 7211 72.00 72.18 18.02 18.01 18.71 2.09 2.01 3.99 2.11 2.11 1.80

Juiciness in beef patties revealed that treatment A
(control) had the highest mean value which was
significantly = (P<0.05) different from other
treatments. Treatment E had the least mean value
while treatment B and C were not significantly
(P>0.05) different from each other. This connotes
that the natural juiciness of meat is enhanced by

moderately timing curing of the meat in ocimum

extract but the longer it stayed the less juicy it
became. There must have been strong interaction
between intramuscular lipids and the moisture
content of the meat during preparation and grilling,
this enhanced juiciness of the beef patties from the
uncured treatment (Hedrick et al., 1994). According
to (Moloney, 1999), meat juiciness is an important

component of meat tenderness and palatability.

Table 5. Organoleptic évaluations of beef, chevon and pork meat patties cured with ocimum. gratissimum

extract at different time interval (g/kg).

TA TB TC TD TE SEM
Beef Colour 4.112 4.063b 4.00P 4.00P 3.08¢ 0.30
Chevon 6.06P 6.182 6.89? 6.13P 5.01¢ 0.31
Pork 6.612 6.56% 6.51P 6.06¢ 6.01¢ 0.26
Beef Flavour 3.00°¢ 3.11° 4.992 4.812 3.06° 0.34
Chevon 5.10P 5.133b 5.332 5.262P 4.08¢ 0.27
Pork 5.412 5.22b 5.26b 5.412 5.882 0.28
Beef Tenderness 5.16P 5.712b 5.867 5.912 5.793b 0.36
Chevon 6.872 6.7032b 6.712b 6.772 5.11¢ 0.28
Pork 5.222 5.11¢ 5.212 5.16P 5.182 0.33
Beef Juiciness 4.952 4.87b 4.77° 4.49¢ 4.02¢ 0.33
Chevon 6.872 6.812 6.773b 6.01P 5.02¢ 0.31
Pork 6.032P 6.152 6.112 6.122 6.00P 0.27
Beef Texture 5.54% 5.572b 5.56% 5.812 5.07¢ 0.33
Chevon 5.06P 5.07P 5.882 5.55P 4.11¢ 0.32
Pork 6.162 6.12P 6.13P 6.242 5.29¢ 0.29
Beef Overall 6.74> 6.81% 6.90? 6.912 5.21° 0.31

Acceptability

Chevon 6.962 6.11P 6.79? 6.80P 5.99¢ 0.33
Pork 6.702 6.262 5.892b 5.99% 5.55¢ 0.30

abed — means on the same row with different superscripts are significantly (P>0.05)
Key: Trt A - Patties without OGE (control); Trt B- Pattie soaked in OGE for 3ominutes; Trt C- Patties soaked in OGE for 1hr;
Trt D - Patties soaked in OGE for 1thr-3ominutes; Trt E - Patties soaked in OGE for 2hrs.

The juiciness of chevon patties showed that

treatments B and C had the highest mean values and

were significantly (P<o0.05) higher than other

treatments. Treatment E had the least mean value
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and rated lowest in all the treatments. The trend of
juiciness for pork patties showed that treatment B, C
and D had the highest mean values which were
significantly (P<0.05) different from treatments A
and E. Treatment E had the least mean value while
treatment B, C and D were not significantly (P>0.05)

different from each other.

Texture The trend for texture in all the patties for all
the treatments A, B C and D were significantly
different across the row (P>0.05) except in treatment

E which declined and the least value was recorded.

Overall Acceptability The overall acceptability of
ocimum cured beef patties rating showed that
Treatment A (control)) B C and D were not
significantly (P>o0.05) different, though they had
different mean values of 6.74, 6.81, 6.90 and 6.91

respectively.

Taste panel evaluation revealed that palatability
characteristics of patties improved with increased
curing time in ocimum extract. It could be inferred
from this that the taste became more appreciated in
patties cured for %2 hr and 1 hr in ocimum extract
according to the rating of the panelist. However, the
overall acceptability of ocimum cured chevon patties
rating showed that Treatment A (control) and C were
significantly (P<0.05) different from other treatments
and were preferred, followed by treatment B and D
which significantly (p>0.05) differed from treatment

E which had the least mean value.

It could be inferred from this that the taste became
more appreciated at ¥2 hr, 1thr and 12 hrs of curing
in ocimum extract according to the rating of the
panelist. Finally, the overall acceptability of ocimum
cured pork patties rating showed that treatment A
(control) and B were not significantly (P>0.05)
different but had different mean values 6.70 and 6.26.
However, there were significantly (P<0.05) different
from other treatments while treatment E had the least
mean value with least acceptance. Taste panel
evaluation revealed that palatability characteristics of

patties improved with length of time soaked in
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Ocimum extract. This shows that there has been
strong interaction between color, flavor, tenderness
and juiciness for the patties. It is deduceable from this
that the taste became more appreciated at %2 hr and 1
hr of curing in ocimum extract according to the

rating of the panelist.

Conclusion

The curing activity of ocimum gratissimum extract
evaluated on the organoleptic properties of meat
patties of three meat types (beef, chevon and pork) at

different soaking intervals revealed that.

Meat patties of beef and chevon cured with Ocimum
gratissimum extract for 1 hr and 1¥2 hrs gave better

overall acceptability.

While control and Y2 hr cureded cured pork was

preferred to patties from other curing times.
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