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ABSTRACT
Background: The shelf life of meat products can be increased by adding synthetic antioxidants. These antioxidants have long been
used, but their safety has recently come into dispute due to a suspected carcinogenic potential. This is why meat technologies
have extracted new natural antioxidants from spices and herbs, which are the best alternatives to synthetic compounds. So, the
addition of natural flavors (essential oils, powder or extract of aromatic plants) to the meat can improve organoleptic quality and
consumer acceptability.
Methods: This study was conducted to evaluate the physicochemical and organoleptic qualities of meat fortified with thyme powder.
With this purpose, 16 samples from four muscles of legs from 4 lambs were used in this work. The muscles were divided into two
groups, control group (meat without any supplementation) and thyme group (meat supplemented with thyme). In this later group, a
dose of 5% of ground thyme dry leaves was added to the meat.
Result: Results showed no significant differences were found among groups for cooking loss, but was slightly higher for meat treated
with thymus (33.29 vs. 28.36%). No significant differences between the two groups were observed for the ash, fat and crude protein
contents of the meat. At the same manner, no effect was observed on meat lightness (L) and yellowness (b*) (P>0.05), on the
contrary, redness (a*) of the meat was affected by addition of thyme (11.28±1.23 vs. 23.06±9.80). Also, significant (P<0.05) differences
were observed in texture scores, flavor, color and taste between control and the 5% thyme-supplemented meat samples. The overall
acceptability of supplemented meat samples was highest (P0.05) as compared to control (5.91±2.32 vs. 4.35±2.66). In conclusion,
addition of thyme leaves did not affect the physical and chemical properties of meat, except for redness and improved sensory quality.
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INTRODUCTION
Meat and its derivatives occupy a prominent place in our
diet for nutritional reasons. The richness of the meat in
proteins with high biological value makes it an indispensable
food for a balanced diet. The short shelf life of fresh meat is
linked to a complex process of chemical and microbiological
reactions that can favor quality degradation. It is necessary
to slow down these various weathering mechanisms by
different techniques, such as salting, drying, smoking and
the addition aromatic and medicinal plants. In this context,
many raw plant materials such as herbs and aromatic plants,
which have been used for a long time as a cure for several
diseases, are added regularly to food. In addition, it is well
known that these herbs can help with the intake of
antioxidants to minimize health hazards when eating high
fat foods such as meat (Nieto et al., 2010). In recent decades,
aromatic extracts and essential oils have become sources
of natural antioxidants, antimicrobial and antiseptic agents
due to their antiseptic properties (Bandoniene et al., 2000).
Currently, BHA (butylated hydroxyanisole) and BHT
(butylated hydroxytoluene) are not permitted as an additive
in meat and poultry products. However, the addition of
aromatic and medicinal plants can ensure better
conservation by the antioxidant and antibacterial action of
certain compounds of the foodstuffs and to improve the taste

quality. The demand for all-natural additives has focused
attention on the search for antioxidant extracts from plants
(Dapkevicius et al., 1999). Thyme, rosemary, ginger and
sage, are widely used as natural preservatives for their
antioxidant, antifungal properties. This work aims to study
the effect of thyme addition on the physicochemical
characteristics and the sensory quality of lamb meat.
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MATERIALS AND METHODS
Dried leaves of thyme (Thymus vulgaris) were purchased
in spring (at the time of the experiment) from a single vendor
at the local traditional market in Medenine (Tunisia), cleaned
and ground. There were 16 samples from 4 sheep. Four leg
muscles of the left 1/2 carcass were studied and the
sampling was repeated for 4 weeks (the number of which
was 4 legs  4 weeks = 16 samples). Each thigh was
deboned, cut into pieces and then chopped by an electric
chopper and divided into two groups: the control group (meat
without any supplementation) and thyme group (meat
supplemented with 5% thyme).

Chemical analysis of thyme
Determination of physical and chemical characteristics
of meat
Determination of pH
The pH measurement was determined according to the
AOAC method (1995). In this method 10.0 g of the meat
muscle was homogenized by manual porcelain grinder in
100 mL distilled water and the mixture filtered. The pH of
the filtrate was measured using a pH meter (inoLab,
Weilheim, Germany) after calibrating with two buffers
(pH=7.00 and pH=4.01).

Moisture content determination
According to AOAC method (1995), a sample of meat was
dried at 105C in an oven for 24 h to determine dry matter
(DM) content.

Ash determination
Ash was analysed by incineration of 5 g of meat placed in a
muffle furnace maintained at 550C for 6 h.

Crude protein determination
Total nitrogen (N) content was determined by micro Kjeldahl
method using the J.P Selecta digestion unit and PRO-NITRO
II (Barcelona, Spain) distilling unit according to AOAC (1995).
The Kjeldahl method is divided into three steps, the first
step was mineralization and it is done in the presence of
sulfuric acid. One gram of the ground meat was introduced
into a 300 ml digestion tube and 12 ml of sulfuric acid and 1
g of catalyst added. The tube was placed in the digestion
unit to undergo heating at 450C for 4 h. The product
obtained after digestion must be colorless. Second step was
the distillation: after digestion, the tubes were placed in a
distiller, which releases the ammoniacal nitrogen after
addition of 50 ml of 35% sodium hydroxide solution; the
vapour was recovered in a 10 ml of boric acid solution. The
last step was titration: The ammonia collected in a solution
of boric acid was titrated using a manual burette, which
makes it possible to determine the volume of 0.1 N
hydrochloric acid necessary to titrate the amount of
ammoniac distilled. The titration was done until the solution
of HCL. Crude protein was calculated as N6.28.

Cooking loss determination
Cooking loss (CL) was measured in the muscle of a different
cut. Meat samples were weighed (Wi), held in plastic bags
and then immersed in a water-bath (30 min/75C). After
cooking, the sample weights were recorded. Cooking loss
was calculated using the following formula:

Fat determination
Lipid extraction of meat was carried out according to a Hara
and Radin method  (1978) using the two solvent mixture,
hexane/isopropanol (3:2, v/v).

Color values
Color parameters (L, a*, b*) were measured in meat using a
Minolta CR 400 color meter calibrated to a standard white
plate. L is the lightness coordinate and it is a measure of
the reflected light (100 = all light reflected; 0 = all the light
absorbed); a* (positive values: red color, negative values:
green color) and b* (positive values: yellow color, negative
values: blue color). Measurements were made perpendicular
to the fillet surface at five different locations per sample;
mean values (L, a* and b*) from the samples were analyzed
and triplicate fillets were analyzed to obtain an average
colorimetric value.

Sensory analysis
Meat was cooked in electric oven. After cooking, each portion
was wrapped in aluminum foil and identified with a single
random 3-digit code. The samples were kept warm until
serving within 5 to 7 min after cooking. They were subjected
to sensory evaluation by 48 panelists. Meat samples were
assessed under incandescent light for their appearance,
color, flavor, juiciness and texture. Panelists received a set
of 2 samples per session, representing the 2 different
samples (control and thyme meat). Each sample was
evaluated in duplicate. The panelists were asked to drink
natural water at the beginning of the sensory evaluation
and between samples to try to make the palate conditions
similar for each sample. Meat traits are rated on the basis
of 10 cm unstructured lines with the 10 points scale
(0 = lower intensity, 10 for higher intensity). Scores were
the distances (cm) from the left anchor point. At the end of
sensory evaluation, panelists were asked to rank overall
meat acceptability.

Statistical analysis
All variables (physicochemical composition and sensory
analysis) were subjected to analysis of variance (ANOVA)
using the statistical package SPSS 20. Duncan’s multiple
range tests were used to test for differences between
means (P<0.05).

Cooking loss (CL) (%) =

 100
Weight before cooking (wi) - Weight after cooking (wf)

Weight before cooking (wi)



           Asian Journal of Dairy and Food Research118

Effect of the Addition of Thyme “Thymus vulgari”s Leaves on the Sensory and Nutritional Quality of Lamb Meat

RESULTS AND DISCUSSION
Chemical composition of meat
Chemical composition results of meat (contro l vs.
supplemented with thymus) are presented in Table 1. The
pH value was not significantly affected (P>0.05). Jin et al.
(2006) found that the pH value of the sausages was
decreased by the addition of thyme and rosemary. On the
contrary, Hijazeen and Rawashdeh (2017) showed that the
addition of essential oils of rosemary did not affect (P>0.05)
the pH value of the meat. The pH values in our study, are
considered slightly high since they exceed the ultimate pH
5.8 as reported by Normand et al. (2005). Indeed, the high
pH-value of meat (6) is a p roblem in commerc ial
presentation and has poor conservation. This meat is
completely suitable for consumption but in a short period.
Cooking loss, which is one of the meat quality parameters,
refers to the reduction in weight of meat during the cooking
process (Jama et al., 2008; Adam et al., 2010). No
significant differences were found among groups for
cooking loss values. The levels of cooking loss are slightly
higher fo r meat control group than that of meat
supplemented with thyme (33.29 vs. 28.36 %). The cooking
loss values found in this study are within the range of the
standard for technologically good meats (18-34%) as
reported by Dhanda et al. (1999) and Kannan et al. (2001).
No significant differences were observed between groups
for the ash, fat and crude protein contents. Supplementation
of thyme decreased significantly the moisture compared
with the control.

The effects of thyme supplementation on meat color
parameters (lightness, redness and yellowness) are shown
in Table 1. No effect was observed on thigh meat lightness
and yellowness (P>0.05), on the contrary, the redness of
the meat was affected by the addition of thyme. However,
Changes in meat color are due to the oxidation of red
oxymyoglobin to metmyoglobin, which gives the meat an
unattractive brown color. Some reports demonstrated that
natural antioxidants could postpone meat color loss by
extending the red color (a*) (Kannan et al., 2001). Similarly,
using extracts of rosemary and sage reduced the lipid
oxidation and cholesterol concentration of broiler meat
during storage for nine days (Velasco et al., 2011).

Sensory quality
The effects of thyme on the sensory evaluation of meat
samples are presented in Table 2. Except for juiciness, other
parameters such as aroma, flavor, color, taste and overall
acceptability scores were highest (P<0.05) for 5% thyme
supplemented meat samples as compared with the control.
These results were consistent with those of Abdel Hamied
et al. (2003), who indicated that organoleptic properties of
minced beef fortified with rosemary were acceptable by the
panelists compared to unfortified ones. Also, Jin et al. (2006)
found that addition (0.2%) of rosemary essential oil to cooked
chicken produced an acceptable odor and taste. The majority
of the evidence suggests that there is little or no effect of
pre slaughter growth rate on meat tenderness (Abdel Hamied
et al., 2009) and the relationship may however, depend on
the cooking method that is used.

Table 1: Chemical composition and color coordinates of meat lambs with or without thyme extract.

Meat control Meat supplemented with thyme P value

pH 6.01±0.13 5.99±0.15 0.300
Dry matter (%) 29.70±3.56a 27.94±0.68b 0.018
Ash (%) 8.84±3.20 4.56±0.35 0.404
Cooking loss (%) 28.36±10.50 33.29±7.54 0.900
Fat (%) 6.13±0.57 5.87±1.03 0.701
Protein (%) 21.96±2.51 23.45±1.59 0.414

L 52.91±9.19 48.94±7.23 0.297
Color a* 23.06±9.80a 11.28±1.23b 0.007

b* 7.27±3.14 6.37±0.22 0.401
a,bMeans within a row with different superscripts differ significantly; P- Probability (P<0.05).

Table 2: Sensory quality of meat.

Meat control Meat supplemented with thyme P value

Color 3.97±2.33b 6.70±1.65a 0.005
Juiciness 3.05±1.57 4.70±2.38 0.070
Odour 3.25±2.23b 6.81±2.11a 0.001
Taste 3.01±1.51b 7.05±1.95a <0.0001
Tenderness 3.81±1.34b 6.179±1.73a 0.002
Acceptability 4.35±2.66b 5.91±2.32a 0.003
a,bMeans within a row with different superscripts differ significantly; P- Probability (P<0.05).
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CONCLUSION
In conclusion, the addition of thyme leaves did not affect
the chemical composition of meat, but it highly affected the
redness and improved the sensory quality of meat. This
study was done just to compare the addition of thyme
powder on the quality of the meat especially, the sensory
quality, which is a common and traditional practice to
improve the taste and smell of meat. Further analyses are
required to study the impact of thyme leaves extract on meat
stability and how it can help in extending the shelf life of
meat products.
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