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Effect of direct adding oregano essential oil (Origanum syriacum L.) on quality and
stability of chicken meat patties

Marwan AL-HIJAZEEN™

Abstract

Evaluate of Origanum syriacum L. essential oil grown in Jordan, and other comparable antioxidant on TBARS, total
carbonyl, color values, and sensory attributes of raw chicken meat was investigated. Six treatments were prepared: (1) control
(no additive); (2) 100 ppm oregano essential oil (OE); (3) 150 ppm OE; (4) 300 ppm L-ascorbic acid (E-300); (5) 5 and 14 ppm
butylatedhydroxyanisole (BHA/E-320) for both breast and thigh meat respectively, and 6) 150 ppm Sodium nitrite (E-250), were
prepared using ground chicken meat. Generally, OE at level of 150 ppm was the most effective decreasing TBARS, and total
carbonyl values compared to the other treatments. Furthermore, it showed better color values (L* and a*) in term of meat color
stability. However, OE and E-250 also showed the highest significant values among the other treatments. Sensory evaluation
results showed that adding OE at level of 150 ppm and 100 ppm were the best values maintaining meat storage stability. Therefore,
it can be recommended that OE at level of 150 ppm could be an excellent replacement to the synthetic antioxidant in the future
of uncured, natural fresh meat products, and raw meat prepared for processing.

Keywords: sensory attributes; lipid oxidation; oregano essential oil; protein oxidation.

Practical Application: Finding effective natural antioxidant as a replacement to the synthetic one to be used in meat preservation,
enhance both organic and natural meat market, current consumer demands, and improve meat safety especially in meat

processing industry.

1 Introduction

In meat processing, both manufactures and researchers
are focusing toward using natural antioxidant (NA) instead of
synthetic one (Solomakos et al., 2008; Shahidi, 2008; Karre et al.,
2013). Several research studies reported that adding synthetic
antioxidants (SA) may have negative effect on human health
(Monahan & Troy, 1997; Taghvaei & Jafari, 2015). For example,
In the United State of America (USA) they have been successfully
used butylatedhydroxyanisole (BHA), butylatedhydroxytoluene
(BHT), and tertiarybutylhydroquinone (TBHQ) to prevent
oxidative changes in their meat products (Monahan & Troy,
1997). However, these SA may have toxicological and carcinogenic
effects on human (Altmann et al., 1986; Kumar et al., 2015).
In addition sodium nitrite or sodium nitrate considers very
essential preservative in meat processing (Zubillaga et al., 1984;
Decker et al., 2010).

Recently, researchers were investigate finding a good combination
with E-250 or decrease their residual amount in finished meat
products by adding NA (Honikel, 2008; Oostindjer et al., 2014).
However, they still need to study some method to manipulate
the level of E-250 or their residual (Nitrite) in the finished meat
products due to possibility of formation nitrosamines compounds
(Sindelar & Milkowski, 2011; Sebranek & Bacus, 2007). Yet,
natural and organic meat market where E-250 is not allowed, has
been grown very fast (Natural-Uncured Meat Products) due to
the recent consumer demands (Sebranek & Bacus, 2007). Thus,

we need to use NA such as L-ascorbic acid, and a-Tocopherol,
which already tested as meat preservative (Velasco & Williams,
2011; Shebis et al., 2013).

In the last two decades, researchers tested medical plant extract
like oregano, sage, rosemary, and grape seed (Economou et al.,
1991; Yanishlieva & Marinova, 1995; Man & Jaswir, 2000)
because they contain phenolic compounds which may increase
or enhance shelf-life of foods. For example, oregano has been
used for flavoring fish, meat and sauces since ancient times
(Sahin et al., 2004). In the Middle East region where it grows
widely, it has the common name of Zaatar and is usually collected
for human consumption (Daouk et al., 1995).

L-Ascorbic acid (E-300) also used in meat processing industry
due to their antioxidant activity (Nam & Ahn, 2003). However,
E-300 can: (1) accelerate color development and inhibit nitrosamine
formation in cured meat, (2) prevent oxidation meat products
(Izumi et al., 1989; Velasco & Williams, 2011; Ismail et al., 2009).
Usually meat color, and odor attributes are affecting primary
consumer evaluation of meat quality or their overall acceptability
(Liu et al., 1995; Mancini & Hunt, 2005). Furthermore, lipid
oxidation consider as the major internal problem affecting these
attributes (Ahn et al., 2007; Nam et al., 2007) because it changes
color, generate oft-odor (Gray et al., 1996; Min et al., 2008;
Ahn et al,, 2009), and affect protein functionality (Hall, 1987).

Received 19 May, 2017
Accepted 24 July, 2017

!Department of Animal Production, Agriculture Collage, Mu’tah University, Karak, Mu’tah, Jordan

*Corresponding author: marwana@mutah.edu.jo, alhijazeenmarwan@gmail.com

Food Sci. Technol, Campinas, 38(Suppl. 1): 123-130, Dec. 2018

123


https://creativecommons.org/licenses/by/4.0/

Effect of direct adding oregano essential oil (Origanum syriacum L.) on quality and stability of chicken meat patties

Therefore, NA such as OE could be good promising in the future
of meat preservation (Al-Hijazeen et al., 2016a; Scramlin et al.,
2010; Fasseas et al., 2007). Several research studies showed that
the Origanum syriacum L var. syriacum. (Native of Jordan and
Syria) has very strong antioxidant effect because of its major
composition of thymol and carvacrol (Kokkini, 1997; Al-Bandak
& Oreopoulou, 2007) compared to the other Origanum species
such as Origanum vulgare, Origanum onties, and Origanum
majorana L. (Daouk, et al., 1995; Berna'th, 1997; Baser, 2002;
Sahin et al., 2004). There were no research studies done before to
evaluate the effect of direct adding Origanum syriacum L. grown
in wild Jordan on poultry ground meat. However, different oil
composition of these phenolic compounds may have different
synergistic or additive effect compared to the other essential
oils such as Origanum valgure (Brewer, 2011).

Thus the objective of this study were 1) to evaluate the effect
of two level of Origanum syriacum L. essential oil on storage
stability and quality characteristics of ground chicken meat
during storage time and 2) to compare the antioxidant effect of
Origanum syriacum L. with the most popular antioxidant used
in the meat industry.

2 Materials and methods
2.1 Meat preparation

Six week old of (140 birds) broilers fed basic diet were
slaughtered at Mu'tah University (Agriculture Collage: Department
of Animal Production-farm facilities). In addition this experiment
was reviewed and approved by both Research Ethics Committee
and Department of Animal Production, and all chicken were
checked and veterinary being qualified for health and welfare.
The chicken carcass were kept in water-ice mixture for 3 h and
left in a cold condition, and the muscles were separated from
the carcasses at 24h after slaughter. Breast and thigh muscles
were deboned, cleaned, skins removed, external fats trimmed
off, vacuum packaged in oxygen impermeable bags, and stored
at -18 °C freezer until used.

The frozen meats were thawed in the lab cooling area (4 °C),
double ground using a 8-mm and a 3-mm plates (Moulinex, Type
DKAL, France) to prepare the raw meat. Six different treatments
including 1) (No additive), 2) 100 ppm OE, 3) 150 ppm OE,
4) L-ascorbic acid (E-300), 5) 5 and 14ppm butylatedhydroxyanisole
(BHA) for both breast and thigh meat, and 6) 150 ppm E-250
were prepared. The oregano essential oil was purchased from a
local company in Jordan (Green Fields Factory for oils, Jordan).
The HPLC analysis of the oregano essential oil (Royal Scientific
Society, Jordan, Amman) indicated that 76.39% of the essential oil
was carvacrol. L- ascorbic acid (Fisher Scientific, fair Lawn, N.J.,
USA), and sodium nitrite (Gainland Chemical company-GCC,
factory road; UK) powder were dissolved in de-ionized distilled
water (DDW) first, then oil emulsion (water in oil) using mineral
oil were prepared to make their aqueous solution. BHA and OE
were dissolved pure ethanol, and then mixed with mineral oil to
make their stock solutions. The ethanol added was removed using
arotary evaporator (Heidolph, Model Laborota 4001-effecient) at
(70 °C, 175 mbar Vp) before mixing the stock solution to meat
samples. Each additive was added to the ground breast or thigh
meat and then mixed for 3 min in a bowl mixer (Model KM-331;
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Kenwood Limited, New Lane, Havant, PO9 2NH, UK). All
treatments were mixed with the same amounts of mineral oil
and water (oil emulsion) to uniform the experiment condition.

Meat patties (100 g each) were individually packaged in
oxygen-permeable bags (polyethylene, Size: 11 x 25 cm, Future
for Plastic Industry, Al-Moumtaz bags, Co. L.T.D, Jordan), stored
at 4 °C cooler for up to 7 days, and analyzed for TBARS, total
carbonyl, and color values at 0, 4, and 7 days of storage. Same
preparation method was done for the sensory analysis and
ground chicken breast patties were stored at 4 °C up to 4 days
before each evaluation process.

2.2 Thiobarbituric acid-reactive substances (TBARS)
measurement

Brefiley, the TBARS values in meat samples were measured
according to the method described by Ahn et al. (1998).
The TBARS values were calculated based on malonaldehyde
(MDA) stander carve (TEP standard solution) and reported as
mg of MDA per kg of meat.

2.3 Protein oxidation (total carbonyl)

Protein oxidation was determined by the method of
Lund et al. (2008) with minor modifications as described by
Al-Hijazeen et al. (2016a). In addition carbonyl content was
recorded as nmol/mg protein using absorption coefficient of
22,000/M/cm as described by Levine et al. (1994).

2.4 Color measurement

The color was measured using a Konica Minolta Color Meter
(CR-400, Konioca Minolta, Osaka, Japan). The colorimeter was
calibrated using an illuminant source C on a standard white
ceramic plate. The color were expressed as CIE L*- (lightness),
a*- (redness), and b*- (yellowness) values (American Meat
Science Association, 1991). The obvious defects areas were
avoided when reading the uniform color. An average two
colorimeter measurement on each side of sample surface was
used for data analysis.

2.5 Trained sensory panels

Line scales (hedonic scale) were used to evaluate the sensory
attributes of the meat samples as described by Al-Hijazeen
(2014). Ten trained panels were evaluated the color, aroma, and
over all acceptability of raw ground meat samples. In addition,
six different treatments were prepared with the same method
described in the oxidation analysis part.

2.6 Statistical analysis

The procedure of generalized linear model (Proc. GLM, SAS
program, SAS Institute Inc., version 9.3, 2012, Cary, NC, USA)
(SAS Institute Inc., 2012) was used to analyze all experimental
data. Mean values and standard error of the means (SEM) were
reported. The significance was defined at P < 0.05 and Tukey
test or Tukey’s Multiple Range test were used to determine any
significant differences between the mean values.
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3 Results and discussion
3.1 Lipid oxidation

Lipid oxidation consider major problem affecting quality
and shelflife of fresh meat. It produces many volatile compounds
causing off-odor, off-flavor, rancidity, and changing meat color.
(Ahn et al., 1998; Guillén-Sans & Guzman-Chozas 1998; Ahn
& Lee, 2002; Byrne et al., 2002; Ahn & Lee, 2002; Dietze et al.,
2007; Campo etal., 2006). All treatments additives were showed
no significant differences (p > 0.05) on TBARS values of ground
chicken meat during storage time (Table 1).

Oregano essential oil levels were selected depending on
several preliminary studies on the oil antioxidant activity (Data
were not shown). These results were agreed with Al-Hijazeen et al.
(2016a) who reported that adding OE (Origanum vulgare subsp.
hirtum) and BHA in ground chicken meat were very low and
not significant (P > 0.05) to each other due to the low amount of
malondialdehyde formation in raw meat sample during storage
time. In addition E-300 and E-250 were showed significant
(p < 0.05) antioxidant effect compared to the control samples
(breast & thigh meat) during storage time. All treatments
additives were significantly (p < 0.05) decrease TBARS values
of ground chicken meat (breast & thigh) after day 4 of storage
time compared to the control samples. Among the treatments,
OE at level of 150 ppm showed the highest antioxidant effect
during storage period. In addition L-ascorbic acid (E-300)
TBARS values were the highest between the other treatments in
this study. This agreed with Ismail et al. (2009) who suggested
that the effectiveness of ascorbic acid decrease as storage time
increase when testing TBARS values in ground beef sample.
However, E-250 at level 150 ppm and the OE (150 ppm) TBARS
values were very close and have the highest antioxidant effect
among the other treatments. The antioxidant activity of oregano
oil generated from their high content of cravacrol and thymol.
Part of the additive nitrite is oxidized to nitrate by sequestering
oxygen in meat emulsion, and some of nitrate may be reduced
to nitrite in raw meat by microorganisms (Honikel, 2008). In
addition it is clearly known that nitrite has the ability to be
effective delaying oxidative rancidity development (Sindelar &
Milkowski, 2011). Furthermore, the data showed that we don’t

have higher significances between these treatments especially
when use raw meat samples. The TBARS values usually in the
raw chicken meat are considered very low, and the significances
could be better if cooked meat used (Min et al., 2008; Ahn et al.,
2009). This may be due to the low free iron content and high ferric
ion reducing capacity in fresh meat (Min et al., 2008). Similar
trend where found by Chouliara et al. (2007) who added 0.1% of
oregano oil in fresh chicken breast meat, and Kim et al. (2002)
who use the raw turkey meat. Finally, there were no significant
differences (p > 0.05) between the two OE levels using the raw
(breast & thigh) meat samples.

3.2 Protein oxidation

Carbonylation is considered as one of the most remarkable
chemical changes during protein oxidation (Estevez, 2011;
Soliga et al., 2016). In addition it is important factor that can
cause changes in meat quality (Soladoye et al., 2015). In addition,
protein is induced by several free radical species such as hydroxyl
radicals, peroxyl and alkoxyl radicals as well as superoxide
anions, and hydrogen peroxide (Lawrie, 1998; Ouali et al., 2006;
Hopkins & Geesink, 2009). In all raw meat samples (breast &
thigh) there were no significant differences (p > 0.05) between
all treatments at day 0 of storage time (Table 2).

Furthermore, no significant differences (P > 0.05) were
found among all treatments using breast meat samples at day 4 of
storage time. This was agreed with Al-Hijazeen et al. (2016a, b)
where the total carbonyl values were very low and not enough
to exhibit the significances. In general total estimated carbonyl
contents arranged in 1-3 nmol/mg protein for raw meat (Estevez,
2011). On the other hand, there were a wide variability of total
carbonyl values depending on the muscle fiber type, experimental
condition, animal species, and the laboratory analysis method
(Soliga et al., 2016). However, for all treatments additives total
carbonyl values were significantly (p < 0.05) delayed using both
breast and thigh meat at day 7 of storage time compared to the
control. Oregano essential oil (150 ppm) and E-250 also showed
similar trend as lipid oxidation effect, where it showed the lowest
values of total carbonyl compared to the other. Furthermore,
E-300 and BHA additives also showed higher carbonyl values

Table 1. TBARS value of raw ground chicken patties added with different levels of oregano oil during refrigerated storage at 4 °C.

Control 100 PPM 150 PPM 300 PPM 5/14 PPM NO SEM
Time without Oregano Oregano E-300 BHA 150 PPM
---------- TBARS (mg/Kg)meat ----------

Breast
Day 0 0.119* 0.115% 0.112% 0.107% 0.127* 0.121* 0.004
Day 4 0.174% 0.142% 0.122% 0.139% 0.132 0.122% 0.006
Day 7 0.232% 0.154% 0.131% 0.148" 0.137% 0.136™ 0.006
SEM 0.004 0.007 0.004 0.008 0.006 0.004

Thigh
Day 0 0.21* 0.19% 0.20% 0.21% 0.20% 0.20% 0.022
Day 4 1.06% 0.32% 0.26 0.33% 0.26% 0.26% 0.027
Day 7 2.46™ 0.95 0.71% 0.97" 0.85 0.80% 0.084
SEM 0.074 0.052 0.069 0.032 0.023 0.045

*“Values with different letter within a row are significantly different (P < 0.05); **Values with different letters within a column are significantly different (P < 0.05). Treatments: Control;
100 ppm Oregano oil; 150 ppm Oregano oil; 300 ppm Ascorbic acid; 5 and 14 ppm BHA for breast and thigh respectively; 150 ppm Sodium Nitrite. N=4.
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Table 2. Effect of adding different level of oregano oil on total carbonyl of raw ground chicken meat at different storage time.

Control 100 PPM 150 PPM 300 PPM 5/14 PPM NO SEM
Time without Oregano Oregano E-300 BHA 150 PPM
—————————————————— Carbonyl (nmol/ mg of protein) --------------------—-

Breast
Day 0 0.691% 0.675* 0.695* 0.678* 0.693= 0.689* 0.039
Day 4 0.805% 0.756 0.718* 0.748* 0.725% 0.718* 0.034
Day 7 1.03* 0.804% 0.766 0.828 0.813 0.783b 0.037
SEM 0.035 0.04 0.029 0.05 0.034 0.027

Thigh
Day 0 0.73* 0.78Y 0.75% 0.75% 0.78% 0.72% 0.057
Day 4 1.41% 0.93% 0.87 0.925 0.89> 0.90> 0.056
Day 7 1.82% 1.14% 0.92% 1.07% 1.0 0.94 0.079
SEM 0.061 0.05 0.061 0.06 0.081 0.072

*“Value with different letter within a row are significantly different (P<0.05); **Value with different letter within a column are significantly different (p<0.05). Treatments: Control;
100 ppm Oregano oil; 150 ppm Oregano oil; 300 ppm Ascorbic acid; 5(breast) and 14(thigh) ppm BHA; 150 ppm Sodium Nitrite. N = 4.

compared to E-250 and oregano oil (150ppm) treatments. There
were no significant difference (P > 0.05) between OE treatments
(100 ppm and 150 ppm) using the raw meat samples. This level
(150 ppm) oregano essential oil (Origanum syriacum L.) was more
effective than the Origanum vulgare oil tested by Al-Hijazeen et al.
(2016a) previously. The differences in the antioxidant effect of
these essential oils may be due to their different content and
amount of polyphenol compounds (Brewer, 2011).

3.3 Meat color

Visual meat color depends on many factors can change overall
consumer final decision (Suman & Joseph, 2013). For example,
myoglobin pigment concentration, pH decline, muscle fiber
type, and many other post and ante-mortem factors may affect
meat discoloration (Faustman & Cassens, 1990; Suman &
Joseph, 2013; Calnan et al., 2014). At day 0 of storage time there
were no significant differences (P > 0.05) among all treatments
additives of the lightness (L*-values), redness (a*-values), and
blueness (b*-values). Using ground chicken meat there were
no significant differences (P > 0.05) between L* values until
day 4 of storage time (Table 3). In addition OE treatments were
showed significant effect (P < 0.05) compared to the control
samples at day 7 of storage time on L* values using breast
meat. Furthermore, the lightness (L*-values) were significantly
(P <0.05) decreased during storage time. This was in agreement
with the result reported by Al-Hijazeen et al. (2016a), who use
different treatments additives and they found similar trend in L*
values change until day 3 in his study. However OE treatments
were showed highest effect on stabilizing L* values compared
to the other treatments at day 7 of storage time. At day four of
storage time a* values were decreased significantly (P < 0.05)
compared to day 0. These result of a* values were very similar
to Al-Hijazeen et al. (2016, a, b) who use ground chicken meat
in his study for both oregano and tannic acid effect studies. This
may be due to lower content of myglobin pigment (0.05 mg/g),
and low free heme iron in the chicken breast meat.

It was clearly that the highest a*-value was appeared using
OE atlevel of 150 ppm compared to the other treatments at day
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7 of storage time (Table 3). In addition there were no significant
differences (P > 0.05) on b* values for all treatments additives
at day 0 and 7 (inconsistent change) using breast meat. In thigh
meat samples the OE at level 150 ppm shows the highest storage
stability effect on L* and a* values compared to the other treatments.
This effect on meat color stability was similar to several other
researchers testing OE (Fasseas et al., 2007; Vital et al., 2016).
The color stability effect was more importance and clearer
using thigh meat due to the higher myoglobin content in thigh
compared to the breast meat (Table 3). Although there were no
significance differences (P > 0.05) between treatments additive
(antioxidants) values of (a*-values) the OE shows the highest
effect maintaining color stability.

3.4 Sensory evaluation

Using breast meat samples there were significant differences
(p < 0.05) of all treatment compared to the control on redness,
oxidation odor, and the overall acceptability attributes. Redness
or the visual red color attributes was not significant (P > 0.05)
between all treatments additives. This may be due to the low
content of oxymyoglobin pigment in breast meat samples compared
to the thigh meat. Oregano odor was very clear and highly
significant (p < 0.05) in all samples with adding OE compared
to the other treatments (Table 4).

Thus, Oxidation odor was the lowest using the OE
treatments additives. Finally, mean value of the overall
acceptability showed that the control sample was the lowest,
and the best values were appear when using oregano oil and
sodium nitrite. This was in agreement with the lipid, protein,
and color values measured previously. These results were
agreed with Al-Hijazeen et al. (2016a) who study the effect
of adding different level of oregano oil (Origanum vulgare)
on sensory attributes of both raw and cooked chicken meat.
Generally adding herbal plant extract or their essential oils
was extensively studied and showed positive effect on the
overall meat quality and visual properties such as color and
aroma (Kahraman et al., 2015; Vital et al., 2016).
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Table 3. CIE Color value of ground chicken meat patties with different level of oregano oil during storage at 4°C.

Breast Meat
Time C9ntrol 100 ppm 150 ppm 300 ppm 5 ppm 150 ppm SEM
without Oregano Oregano E-300 BHA NO
L)(-
Day 0 64.12* 64.41* 64.45™ 64.82* 64.6™ 64.54™ 0.214
Day 4 63.75% 63.85% 63.86Y 63.68" 63.76Y 63.82% 0.152
Day 7 62.58" 63.51% 63.55% 63.43®y 63.11 63.38 0.196
SEM 0.157 0.22 0.083 0.204 0.188 0.24
a*
Day 0 8.24 8.13% 8.41* 8.44> 8.46™ 8.22% 0.112
Day 4 6.31% 6.58%Y 6.72% 6.41% 6.55% 6.64" 0.081
Day 7 6.07% 6.46Y 6.56Y 6.30° 6.48Y 6.51% 0.071
SEM 0.076 0.066 0.074 0.094 0.036 0.072
b*
Day 0 20.51* 20.39* 20.64 20.64™ 21.06™ 20.89* 0.309
Day 4 19.00¢ 19.18% 19.55% 19.29% 20.33%y 20.81* 0.206
Day 7 18.84v 18.69% 18.68% 18.66 18.97% 18.93% 0.116
SEM 0.182 0.133 0.237 0.238 0.263 0.284
Thigh meat
L)('
Day 0 56.82% 55.94 55.98* 56.02% 56.42% 56.63% 0.195
Day 4 54.74Y 55.04Y 55.07% 55.13% 55.07% 55.08% 0.244
Day 7 52.27% 53.54* 53.80v 53.27%r 53.94* 53.29%2 0.251
SEM 0.232 0.128 0.252 0.375 0.129 0.198
a>(>
Day 0 9.69% 9.84* 9.82% 9.71* 9.71* 9.91* 0.084
Day 4 8.64% 8.64% 9.48Y 9.25% 9.48% 9.55% 0.085
Day 7 7.28% 8.61* 8.79* 8.40™ 8.63% 8.80% 0.171
SEM 0.06 0.215 0.067 0.092 0.123 0.096
b*
Day 0 16.53v 16.79% 16.79v 16.96% 16.78Y 16.86™ 0.163
Day 4 17.16™ 16.30™ 16.33% 16.60% 16.67% 16.72* 0.230
Day 7 17.55% 17.64™ 17.45% 17.53% 17.60% 17.45 0.142
SEM 0.161 0.281 0.161 0.133 0.128 0.187

*< Value with different letters within a row are significantly different (P < 0.05); ** Value with different letters within a column are significantly different (P < 0.05); CIE Color L*,
a*, b*-value of ground chicken patties with different level of oregano oil during storage at 4 °C. Treatments: Control; 100 ppm Oregano oil; 150 ppm Oregano oil; 300 ppm Ascorbic

acid; 14 ppm BHA for thigh; 150 ppm Sodium Nitrite. N=4.

Table 4. Sensory attributes means of raw ground chicken breast meat patties.

Sensory attributes®

TRT* Redness Color Oregano Odor Oxidation Odor Over All Acceptability
T1 5.85° 0.72¢ 4.33¢ 3.30°
T2 7.63* 6.31° 2.77° 6.50"
T3 5.17¢ 6.73* 1.61° 7.21°
T4 7.39° 0.86¢ 2.94° 6.05°
T5 8.03* 1.74° 2.13° 6.67
T6 7.09° 1.23% 1.74° 6.94%
SEM* 0.261 0.195 0.326 0.227

"Sensory attributes: Samples were evaluated on day 3; SEM®: Standard error of the means; *“Mean within same column with different superscripts are different (P < 0.05); *Treatments:
T1: Control; T2:100 ppm Oregano oil; T3:150 ppm Oregano oil; T4:300 ppm Ascorbic acid; T5: 5 ppm BHA; T6: 150 ppm Sodium Nitrite. N=10.

4 Conclusions

Oregano essential oil (Origanum Syriacum L.) at level of
150 ppm was very effective delaying lipid and protein oxidation.
In addition it showed better color values (L* & a*) in term of

Food Sci. Technol, Campinas, 38(Suppl. 1): 123-130, Dec. 2018

meat color stability. However, OE (150ppm) and E-250 also
showed the highest significant (P < 0.05) effect of all previous
parameters. BHA, and E-300 were showed remarkable antioxidant
effect but it was the lowest compared to the other additives
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using TBARS and total carbonyl values. From the sensory
evaluation results we can suggest that adding OE (150 ppm)
was prospective antioxidant could be added to maintain meat
storage stability. In general OE at level of 150 ppm could be an
excellent antioxidant replacement or partially substitution in the
future of uncured and natural fresh meat products.
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