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A B S T R A C T

We investigated the effect of T. trifidum on the shelf-life and quality of chevon kept for eight days at 4 � 1 �C in
polyethylene pouches. Different powder levels of T. trifidum (0.5 %, 1.0 %, and 2.0 % w/w) and 0.02 % w/w
butylated hydroxytoluene (BHT) were used to treat the chevon samples. The T. trifidum and BHT treated chevon
was compared to untreated chevon (control). Colour, ferric reducing antioxidant power (FRAP), lactic acid
bacteria (LAB) counts, oxidative stability, pH and total viable counts (TVC) were all measured while the samples
were in storage. Treatment demonstrated a significant (P < 0.05) influence on pH with chevon preserved with
T. trifidum powder (2 %), having a lower pH than the chevon preserved with BHT and the control. The colour of
chevon (lightness, redness and yellowness) was shown to differ (P < 0.05) across treatments. The redness (a*) and
yellowness (b*) reduced as the refrigeration period lengthened (P < 0.05).

In contrast, the lightness (L*) of chevon intensified as the storage period lengthened (P < 0.05). The TBARS
considerably reduced (P < 0.05) in samples subjected to T. trifidum powder and BHT, with respect to the untreated
sample. There was an increase in the FRAP activity as the amount of T. trifidum powder (P < 0.05) was increased.
The FRAP values were shown to be inversely related to the TBARS values, implying that the addition of T. trifidum
powder could slow lipid oxidation. In comparison with the control, T. trifidum powder inhibited bacterial growth
during storage as measured by a significant reduction in TVC and LAB counts (P < 0.05). It is concluded that,
T. trifidum powder has potent antioxidant and antimicrobial activity in refrigerated ground chevon thus can be
potentially used to preserve the quality of refrigerator stored ground chevon.
1. Introduction

For health conscious people, chevon is a good red meat option.
Despite chevon being “despised” by indigenous black South Africans who
only prefer to consume it at special traditional ceremonies, its products
such as sausages, nuggets and kebabs are becoming more popular [1].
However, meat handling speeds up lipid peroxidation and microbial
activity [2]. Augmented lipid peroxidation and microbial activity
mediate the loss of meat quality, viz colour, flavour, texture and nutri-
tional content, in addition to compromising life-span of meat [3, 4, 5, 6,
7]. Therefore, it is pertinent that preservatives are used to mitigate
against lipid oxidation and microbial-induced quality deterioration and,
in the process, protect consumers.

Conventional synthetic antioxidant and antimicrobial substances are
used. Nevertheless, there is consumer resistance against the continued
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use of these substances in the food production chain [8, 9, 10] as they are
associated with negative impacts on health [11, 12]. Consumers prefer
using natural sources of antioxidants and antimicrobials, which are
deemed safe. Plants are known sources of phytochemicals with beneficial
health activities, including antioxidant and antimicrobial activity [5, 9,
11, 13].

The possibility of utilizing plant materials in meat and/or meat
products opens up and generates scientific prospects to examine the
effectiveness of plants like Teucrium trifidum Retz., which has been shown
to have health-promoting and potentially utilizable bio-activities [14, 15,
16]. This plant belongs to the Lamiaceae family and is found naturally in
South Africa [17]. Teucrium species have anti-bacterial, diuretic,
anti-feedant, anti-oxidant, anti-pyretic, anti-rheumatic, anti-septic,
anti-spasmodic, anti-ulcer, diaphoretic and hypoglycemic bio-activities
[15, 16]. Furthermore, species like T. chamaedrys, T. polium and
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T. marum have been commercialized due to their multiple health bene-
ficial bioactivities [16, 18]. Despite the abundance of knowledge on
T. trifidum's phytochemical composition, antioxidant and antibacterial
activities there is a scarcity of data on its effectiveness in meat preser-
vation. In light of this, the research was aimed to investigate the effec-
tiveness of T. trifidum powder in preserving ground chevon under
refrigerated storage.

2. The materials and methods

2.1. Gathering of plants and meat samples

The shrubs of T. trifidum plant used in this study were harvested from
the natural veld in the Eastern Cape Mbizana location (South Africa).
Verification of the plants was done in Grahamstown (South Africa) in
Albany Provincial Museum and a voucher herbarium specimen number
was assigned (IMAZ08/2018, Mazhangara et al. [17]). (The plants were
cleaned in distilled water and left to dry for 7 days in open air. The
T. trifidum powder was then obtained by blending the dry shrubs (Waring
Products Division, Torrington, USA). The powder was then sieved
through a 2 mm sieve. Fresh chevon samples were obtained from the
carcasses of Boer goats (slaughtered at 6 months old with a slaughter,
mass range of 30–40 kg) from a commercial abattoir (Eastern Cape, South
Africa). The chevon for sampling was harvested on the Musculus long-
issimus (Longissimus thoracis et lumborum, LTL). The slaughter process
involved initial electrical stunning at a voltage of 75V at a current of 1A
followed by exsanguination. This was followed by flaying then dressing
by removing the viscera. Visible fat was then trimmed off the LTL muscle
prior to collecting meat samples. The meat was ground into small pieces
(22 EL Plus Trespade Meat Grinder, Torino, Italy). Ground chevon por-
tions (100 g) were allotted as follows: control (untreated chevon); BHT
(chevon plus 0.02 % w/w BHT); chevon treated with different levels of
T. trifidum powder: T0.5; T1 and T2 (0.5, 1 and 2 % w/w, respectively).
Each treatment had four replicates. The samples (treated chevon and
control) were packaged in polyethylene pouches in the presence of ox-
ygen and kept at 4 � 1 �C. On days 0, 2, 4, 6, and 8, the samples were
tested for pH, instrumental colour, lipid oxidation, and FRAP.

2.1.1. Chemicals and Reagents
Chemical and reagent substances of analytical grade were used in this

study, including 1,1,3,3-Tetramethoxypropane (TMP), trichloroethanoic
acid (TCA),potassiumferricyanide, thiobarbituricacid (TBA)andbutylated
hydroxytoluene (BHT) (Merck and Sigma-Aldrich, Gauteng, South Africa).

2.2. Determination of pH

With minor adjustments, the pH of chevon was measured according to
Falowo et al. [2]. A 5g of chevon in 25 mL distilled water (de-ionized) was
blended for 60 s (PT Polytron® Stand Dispersion Homogenizer 2500 E,
Switzerland).Anelectrode(standardized) linkedtoapH-meter (digital)was
then used to measure pH (S.A Crison Equipment, Spain). For all treatments
and days of storage, four replicates of pH measurements were taken.

2.3. Determination of colour

The colorimeter (Hunter L, a, b Minolta45/0 BYK-Gardner, U.S.A) ()
was made use of in determining colour. The CIE colour model (L*, a*, b*)
were taken at three separate places after calibrating with the white, black
and green standards. The colour readings were calculated using the
average of four measurements per treatment on 0, 2, 4, 6 and 8 days.

2.4. Determining the lipid peroxidation status

The status of lipid peroxidation of chevon samples was determined
through quantification of TBARS usingMukumbo et al. (2018)'s approach
with few adjustments. In a 50mL falcon plastic tube, 2 g of sample and
2

equal portions (6.25 mL each) of 2.8 % trichloroethanoic acid () and
distilled water were combined. . The mixture was then homogenized for
20 s (PT Polytron® Stand Dispersion Homogenizer 2500 E, Switzerland).
Immediately thereafter the slurry was strained using a filter paper
(Whatman Number 1). A standard curve was generated in replica using
0.001M 1, 1, 3, 3-Tetramethoxypropane stock solution (TMP), by mixing
distilled water (1 mL) with TMP (0, 5, 10, 20 μL). For each sample, three
tubes were made. Then filtrate (1 mL) was then added into each tube.
Each standard and two sample tubes received 1 mL mL of thiobarbituric
acid (TBA) reagent, whereas the third tube (turbidity blank) received 1
mL of distilled water. All tubes were closed, vortexed and kept warm for 1
h inside a water-bath (70 �C). Following that, cooled samples were added
to cuvettes using a pipette. A spectrophotometer was made use of in
measuring the absorbance at 530 nm for three replicates. The TBARS
were measured in mgMDA/kg of chevon.

2.5. Determining ferric ion reducing power

Each sampling point was subjected to FRAP analysis. The assay was
performed in triplicate, with few changes, following the method of
Arshad et al. [20]. In a buffer (phosphate) solution of pH 6.6, 5g of
chevon samples were homogenized. A filter paper (Whatman No.1) was
used to filter the slurry. Immediately thereafter, 200 μL of sample were
added to 500 μL of buffer (phosphate) solution at a concentration of 0.2
M and pH of 6.6, and 500 μL of 1% Potassium hexacyanoferrate (III). The
resulting blend was kept for 20 min in an incubator at 50 �C. Subse-
quently, 2.5 mL of TCA (10 %) was pipetted. The blend was put in
centrifuge for 10 min at 2200�g. Equal portions (500 μL) of the super-
natant and distilled water were combined together, then 100 μL of iron
trichloride (0.1 %) was added. At 700 nm, absorbance was then read. The
results were articulated as μmol/Fe2þ/per g of chevon.

2.6. Determination of microbial quality of ground chevon

Determination of microbial quality of samples was done soon after the
respective treatments and thereafter on day 2, 4, 6 and 8 during refrigera-
tion (at 4 �C) to determine TVC and LAB counts. Meat samples of 5g were
homogenized for 2minat 25 �C in45mLof sterile peptonewater buffer (0.1
%). Dilution of the homogenate (1 mL) with 0.1 %peptone buffer (9 mL)
yielded adequate serial tenfold dilutions for each sample. The bacteria
counts were determined by means of the pour-plate method. At the end of
the incubation period (48-hour) at 37 �C, the total viable counts were
assessedusing theCM0463Oxoidplatecount agar. Lactic acidbacteriawere
determined after 72 h of incubation at 30 �C on de Man Rogosa Sharpe
media (Oxoid CM0359). Measurement of colony forming units per gram of
sample (log CFU/g) on a base 10 logarithmic functionwas used to calculate
the microbiological counts. Each assay was done in triplicate.

2.7. Statistical methods

Colour, pH, FRAP and lipid oxidation data was analyzed by means of
SAS's Generalized Linear Model techniques (9.1.3 version of2007) with
varying T. trifidum powder treatments and days of storage as the source of
variations. The end-results were articulated as mean standard deviation
(SD) of the duplicates. The log CFU/g was used to represent microbial
results. The Tukey's Studentised Range test technique determined the
differences in mean values. Determination of significance was P < 0.05.
The statistical model employed in this study was as follows:

μ þ αi þ βj þ αβij þ εijk ¼ Yijk

With Yijk as the variable (LAB, pH, TVC, colour, TBARS, FRAP) of
response

μ ¼ the overall mean
αi¼ the ith effect of treatment [T0.5, T1, T2, BHT0.02%, control (meat

with no antioxidants)]
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βj ¼ the jth effect of storage day (0, 2, 4, 6 and 8)
(α x β)ij ¼ the interaction between treatment and storage day
εijk ¼ random error

3. Results

3.1. T. trifidum powder's effect on ground chevon pH

Table 1 illustrates the pH values of chevon samples for the duration of
refrigeration (4 � 1 �C). There were significant (P < 0.05) pH variations
across the treatments. On day 0, the pH was ranging between 5.22 � 0.01
and 5.73� 0.03. Generally, the chevon pH increased as number of days in
storage increased. However, no effects were observed within T. trifidum
powder treatments on pH values on days 0 and 2 (P > 0.05). Importantly,
the pH of chevon subjected to T. trifidum powder was generally lower than
that of chevon without T. trifidum and that of chevon treated with BHT.
3.2. T. trifidum powder's effect on ground chevon colour

The colour of chevon (L*, a*, and b*) treated with T. trifidum
throughout refrigeration at 4 � 1 �C is shown in Table 2. The b*, a* and
L* of chevon differed significantly (P < 0.05) across treatments. The
control samples exhibited somewhat higher L* values than the samples
exposed to T. trifidum powder. Over time, chevon treated with BHT had
lower L* values compared to chevon subjected to T. trifidum powder.
Additionally, the lightness (L*) of the chevon marginally increased across
Table 1. Effect of T. trifidum powder on ground chevon pH during storage.

Storage day Treatments

BHT Control

0 5.36dC � 0.02 5.73aB � 0.03

2 5.39dC � 0.03 5.74aB � 0.03

4 5.45bB � 0.03 5.79aB � 0.14

6 5.50cB � 0.02 5.85aB � 0.04

8 5.58cA � 0.01 6.18aA � 0.02

Mean with a�e superscripts within a row indicates significant differences (P < 0.05).
Mean with A�E superscripts within a column indicates significant differences (P < 0.
BHT: 0.02 % Butylated hydroxyltoluene, control: no additive, T0.5, T1 and T2 %: T.

Table 2. Effect of T. trifidum powder on colour variables (L*, a*, b*) of ground chevo

Parameters Treatments Days of storage

0 2

L* BHT 50.80cE � 0.12 51.09cE � 0.03

Control 64.10cA � 0.83 64.51cA � 0.70

T0.5 53.31bD � 0.96 54.64abD � 0.57

T1 56.04cC � 0.99 56.42bcC � 1.43

T2 59.66cB � 0.22 59.72cB � 0.45

a* BHT 13.14aA � 0.59 11.79bA � 0.97

Control 11.91aB � 0.08 11.06bA � 0.74

T0.5 6.56aD � 0.03 6.45aC � 0.05

T1 8.54aC � 0.04 8.48aB � 0.04

T2 5.46aE � 0.16 4.75bD � 0.19

b* BHT 16.59aA � 0.28 15.95bA � 0.12

Control 15.13aB � 0.03 15.05aB � 0.26

T0.5 13.71aC � 0.44 13.08abC � 0.02

T1 12.06aD � 0.43 11.06bD � 0.03

T2 11.41aD � 0.96 11.04aD � 0.28

Mean with a�d superscripts within a row indicates significant differences (P < 0.05)
Mean with A�E superscripts within a column indicates significant differences (P < 0.
BHT: 0.02 % Butylated hydroxyltoluene, control: no additive, T0.5, T1 and T2 %: T.
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the treatments over storage days. The redness and yellowness of the
chevon reduced as the number of days in storage increased across the
treatments. Also, the chevon treated with BHT showed higher b* and a*
values compared to chevon treated with T. trifidum powder (P < 0.05).

3.3. The influence of T. trifidum on the ground chevon's lipid oxidation
status

Table 3 below shows the antioxidant status of the ground chevon
samples with T. trifidum powder as measured by TBARS. Treating ground
chevon with T. trifidum powder at different doses considerably reduced
the TBARS values compared to chevon without T. trifidum powder (P <
0.05), throughout the refrigeration period. The antioxidant status of the
differently treated chevon samples differed significantly on day 0.
Treatment T2 displayed an antioxidant status of 0.19 � 0.01 and 0.41 �
0.02 mg MDA/kg on days 0 and 6 which is as good as that of BHT
treatment. The treated chevon (T. trifidum powder and BHT) samples’
TBARS value did not exceed 0.79 � 0.01 mg MDA per kilogram
throughout the period of storage. The following is the order in which the
TBARS levels decreased: control > T0.5% > T1 % > T2 % > BHT.

3.4. The influence of T. trifidum on the ground chevon's ferric reducing
antioxidant power

There was an increase (P < 0.05) in the antioxidant status of chevon
as the dose of T. trifidum powder in the chevon samples increased as
T0.5 T1 T2

5.62bB � 0.01 5.45cC � 0.06 5.22eC � 0.01

5.64bB � 0.04 5.47cBC � 0.02 5.27eBC � 0.02

5.66aAB � 0.02 5.49bBC � 0.02 5.28cB � 0.03

5.68bAB � 0.06 5.53cAB � 0.01 5.31dAB � 0.03

5.72bA � 0.01 5.57cA � 0.02 5.34dA � 0.03

05).
trifidum powder.

n in storage.

4 6 8

51.97bE � 0.25 52.74aE � 0.66 52.98aE � 0.04

66.52bA � 0.46 67.13abA � 0.10 68.55aA � 0.90

55.14aD � 0.68 55.22aD � 0.49 55.31aD � 0.15

58.36abC � 0.92 58.71aC � 0.43 58.95aC � 0.04

63.04bB � 0.39 63.10bB � 0.36 64.26aB � 0.75

11.73bA � 0.13 9.88cA � 0.01 9.79cA � 0.30

9.64cB � 0.04 9.13cB � 0.05 9.10cB � 0.04

5.96bD � 0.03 5.67bD � 0.35 5.19cD � 0.10

8.42aC � 0.28 6.97bC � 0.10 6.75bC � 0.08

3.55cE � 0.24 3.35cdE � 0.03 3.08dE � 0.02

15.46cA � 0.19 15.27cA � 0.03 15.19cA � 0.34

14.24bB � 0.02 13.97bB � 0.04 13.86bB � 0.68

12.99abC � 0.45 12.32bC � 0.87 12.18bC � 0.73

10.8bD � 0.13 7.48cD � 0.17 7.25cD � 0.06

10.72aD � 0.25 7.06bD � 0.03 6.62bD � 0.07

.
05).
trifidum powder.



Table 3. Effect of T. trifidum powder on lipid oxidation of ground chevon

Storage day Treatments

BHT Control T0.5 T1 T2

0 0.16dE � 0.01 0.46aD � 0.02 0.40bD � 0.03 0.29cD � 0.02 0.19dE � 0.01

2 0.23dD � 0.02 0.52aC � 0.03 0.49aC � 0.01 0.32bD � 0.01 0.27cD � 0.01

4 0.29eC � 0.01 0.62aB � 0.01 0.52bC � 0.01 0.46cC � 0.02 0.34dC � 0.01

6 0.38dB � 0.02 0.65aB � 0.02 0.59bB � 0.03 0.52cB � 0.03 0.41dB � 0.02

8 0.43eA � 0.01 0.79aA � 0.01 0.68bA � 0.02 0.63cA � 0.02 0.51dA � 0.02

Mean with a�e superscripts within a row indicates significant differences (P < 0.05).
Mean with A�E superscripts within a column indicates significant differences (P < 0.05).
BHT: 0.02 % Butylated hydroxyltoluene, control: no additive, T0.5, T1 and T2 %: T. trifidum powder.
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shown in Figure 1. During refrigeration, the control had lower FRAP
activity (P < 0.05) than all of the treatments. In general, the FRAP ac-
tivity of all the treatments reducedwith an increase in the number of days
in storage. Treatment T2 showed FRAP activity nearly identical to that of
BHT, which was the peak during refrigeration. The following is the order
in which FRAP activity decreased: control > T0.5 > T1 > T2 > BHT.

3.5. T. trifidum's influence on chevon microbial quality

The influence of T. trifidum on the chevon's microbiological quality
are shown in Tables 4 and 5. There is an increase in the TVC during
refrigeration (P < 0.05). On day 0, the TVC throughout the treatments
(3.9 � 0.001 to 4.1 � 0.005 log CFU/g), while T0.5 and the control had
higher bacterial counts. The LAB counts showed a comparable pattern
during storage period (P < 0.05). Nevertheless, insignificant changes in
bacterial counts were found between the BHT and T. trifidum powder
treated ground chevon on day 2 and day 8 (P > 0.05).

4. Discussion

The main reasons of degradation inmeat for the duration of storage are
lipid peroxidation and microbial activity [3, 21]. However, this
Figure 1. FRAP of ground chevon treated with T. trifidum. a-e Means that are different
Butylated hydroxyltoluene, T0: control without any additive, T0.5, T1 and T2 %: T.
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endogenous enzyme-induced and microbial-induced deterioration is nor-
mally mitigated by using synthetic anti-oxidants and antimicrobials [22,
23]. Plant extract phytochemicals have anti-microbial and anti-oxidant
properties [10, 24]. The pH of the control and treated chevon samples
(T. trifidum powder and BHT)were found to be significantly different in the
current investigation, with the treated chevon samples having a lower pH
than the control. Falowo et al. [2] found similar findings in fresh ground
beef mixed withMoringa oleifera and Bidens pilosa extracts. Salah et al. [25]
also found similar results in fresh beefmixedwith leaf extract of olives. The
lower pH exhibited by the chevon treated with T. trifidum powder suggests
that the anti-microbial constituents of the T. trifidum powder inhibited the
growth of spoilage microbes. Also, the pH increased across the treatments
with increasing refrigeration period which could be due to the accumu-
lation of ammonia caused by microbial load on meat protein and amino
acids over storage [26, 27, 28]. On the other hand, no significant effects
were observed within T. trifidum powder treatments on the increase in pH
values on days 0 and 2 of storage. However, an increase in pH could be
attributed to the releasing of ammonium hydroxide composites by pro-
teolytic bacteria in meat [29, 30].

The results from the current study showed a steady decrease in the
redness and yellowness of the chevon preserved with T. trifidum powder
during refrigeration period. The change in colour caused by the oxidation
on the same storage day indicate significant differences (P < 0.05). BHT: 0.02 %
trifidum powder.



Table 4. Effect of T. trifidum powder on total viable bacteria counts of ground chevon

Storage day Treatments

BHT Control T0.5 T1 T2

0 3.9cE � 0.002 4.1aE � 0.005 4.1aE � 0.006 4.0 bE � 0.004 3.9cE � 0.001

2 4.2dD � 0.003 4.4abD � 0.004 4.4aD � 0.001 4.3bD � 0.002 4.2cD � 0.010

4 4.3cC � 0.014 4.6aC � 0.004 4.5aC � 0.001 4.4bC � 0.011 4.4bC � 0.008

6 4.3dB � 0.000 4.8aB � 0.004 4.8aB � 0.002 4.7bB � 0.005 4.6cB � 0.000

8 4.5dA � 0.003 4.9aA � 0.000 4.9aA � 0.001 4.8bA � 0.001 4.7cA � 0.001

Mean with a�d superscripts within a row indicates significant differences (P < 0.05).
Mean with A�D superscripts within a column indicates significant differences (P < 0.05).
BHT: 0.02 % Butylated hydroxyltoluene, control: no additive, T0.5, T1 and T2 %: T. trifidum powder.

Table 5. Effect of T. trifidum powder on lactic acid bacteria counts of ground chevon

Storage day Treatments

BHT Control T0.5 T1 T2

0 3.2eE � 0.000 3.6aE � 0.006 3.5bC � 0.004 3.4cC � 0.037 3.3 dE � 0.006

2 3.3dD � 0.000 3.7aD � 0.008 3.6abC � 0.045 3.5bcC � 0.057 3.5cdD � 0.000

4 3.5cC � 0.003 3.9aC � 0.004 3.9aB � 0.004 3.8bB � 0.024 3.7bC � 0.003

6 3.9dB � 0.004 4.3aB � 0.001 4.3aA � 0.003 4.2bA � 0.008 4.0cB � 0.006

8 4.1cA � 0.001 4.4aA � 0.001 4.4aA � 0.001 4.2bA � 0.009 4.1cA � 0.003

Mean with a�d superscripts within a row indicates significant differences (P < 0.05).
Mean with A�D superscripts within a column indicates significant differences (P < 0.05).
BHT: 0.02 % Butylated hydroxyltoluene, control: no additive, T0.5, T1 and T2 %: T. trifidum powder.
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of myoglobin can be seen in the decrease in redness of the meat. This
agrees with Yin and Cheng [31], who discovered that minced beef
without antioxidants had higher metmyoglobin than beef combined with
garlic-derived substances.

The L* values of chevon treated with T. trifidum powder were low
when contrasted with the control. These findings could be explained by
the dark colour from inherent plant pigment substances such as chloro-
phylls contained in T. trifidum powder [32]. These findings proved that
chevon treated with BHT had lower lightness than chevon subjected to
T. trifidum powder during refrigeration. This shows the T. trifidum pow-
der's protective effect on colour lightness.

It is worth noting that as T. trifidum powder was added to ground
chevon, there was a significant decrease in the TBARS in comparison
with the control. It can, therefore, be inferred that T. trifidum powder
delayed oxidation of lipids in the chevon samples. Considering the
phytochemical composition and in vitro anti-oxidant activities of
T. trifidum extracts in previous studies (Mazhangara et al., 2020),
T. trifidum powder reduced oxidation in meat lipids due to its intrinsic
phytochemicals that can quench free radicals. Importantly, the TBARS
recorded in this study were lower than the permissible range of
1–2 mg MDA/kg [33], showing that T. trifidum powder in chevon
has good anti-oxidant activity. Moreover, as the period of storage
increased, the TBARS values increased. During refrigerated storage,
the breakdown of lipids, oxidative off-flavours and the accumulation of
secondary metabolic products may all contribute to an increase in
TBARS [34].

The ability of T. trifidum powder to lower TBARS could be ascribed
to the high concentration of phytochemicals that can donate electrons
to free radicals changing them to constant compounds and therefore
ending free-radical reactions [35]. Interestingly, in their evaluation of
plant-derived anti-oxidants, Devatkal et al. [36] found a favourable
association between phenolic contents and reduced TBARS in cooked
chevon patties. On the other hand, the results of the current revealed a
decreasing trend of FRAP as the storage period increased, with an in-
verse relationship to TBARS. As a result, it may be deduced that the
5

addition of T. trifidum powder during storage is critical in retarding
lipid oxidation.

The chevon samples treated with BHT and T. trifidum powder
showed a slow increase and lower microbial counts than the control.
This means that T. trifidum powder may help in delaying microbial
growth in the meat. The acceptable meat's maximum microbiological
limit is determined to be 7 log colony-forming units per gram TVC [37].
The TVC of chevon samples treated with T. trifidum powder did not
exceed this limit in our investigation, demonstrating that the T. trifidum
powder inhibited the growth of microorganisms. The anti-microbial
action observed in our investigation can be caused by the polyphenols'
capacity to impair the cell-wall as well as the plasma membrane of
microbes, thus limiting their growth [38, 39]. In chevon treated with
T. trifidum powder, the lactic acid bacteria levels were likewise lower
than the control. The outcomes thereof are noteworthy in the light of the
fact that LAB have extreme resistance against the anti-microbial effects
of phytochemicals [40].

According to our understanding, no research has investigated the
preservative ability of T. trifidum powder in meat. The addition of
T. trifidum powder to ground chevon improved colour, pH, and lipid
oxidation stability during refrigerated storage. . However, the effects of
2% T. trifidum powder (T2 treatment) were lower than BHT treatments.
This warrants further study to determine the effect of adding higher
doses of T. trifidum powder to validate its use in meat preservation.
Additional studies are required to assess the toxicity of T. trifidum
powder to identify the best clear-cut level of addition to meat.

5. Conclusion

The current findings revealed that the inclusion of T. trifidum powder
improved oxidative stability and microbiological quality of chevon
throughout the refrigeration period. It can be inferred that T. trifidum
powder, by increasing acidity and antioxidant activity of the meat, can
potentially increase the meat's shelf- life. T. trifidum powder can, there-
fore, could employed in preserving chevon.
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