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Impact of licorice and rosemary powder in the diet on several carcass 
characteristics of local goats
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Abstract: A total of 12 male goats were used at the age of four months; the animals were placed in adjacent and separated 
enclosures. Treatments as follows: T1 (control), T2 adding 5 g/kg of rosemary leaves to powder and  T3 adding 5 g/kg of 
licorice root powder, T4 (the mixture treatment), adding 5 g/kg of rosemary goes to powder and 5 g of licorice root powder. 
The results showed that the T3 and T4 treatments were significantly superior in live weight, empty body weight, hot and 
cold carcass weight and the dressing ratio calculated based on empty weight compared to the control treatment. Also, T4 
was significantly superior compared to T1 on the total percentages of major cuts. At the same time, there was a significant 
decrease in the total rates of secondary cuts in treatments T2, T3 and T4 compared to the control treatment T1. The 
treatments T2, T3 and T4 were significantly superior to the control treatment T1 in the shoulder ratio, while the neck ratio 
decreased significantly in T3 and T4 compared to the control treatment T1. The control treatment was significantly superior 
in the ulna segmental ratio compared to T4.
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Introduction
Goats are among the first animals bred by humans sin-

ce the Neolithic era, approximately 10,500 years ago in the 
Fertile Crescent (Mesopotamia and the Levant); upbringing 
then spread to all parts of the world1-4. It is also one of the 
most adaptable animals to harsh environmental conditions 
and can maintain its productivity despite the lack of fodder 
and poor pastures; compared to sheep and cows, it is an 
ideal model to meet the global demand for animal protein. 
Therefore, it has become necessary to develop appropriate 
strategies, to maintain goat production in the face of chan-
ges. The global market for animal protein has risen drama-
tically in recent years5,6.

In recent years, concerns about the use of antibiotics 
have increased, considered as feed additives to reduce di-
sease infections and improve their product performance. 
Even so, consumers' fear of the appearance of antibiotic-re-
sistant bacterial strains, which can be transmitted from ani-
mals to humans through animal products such as milk and 
meat, in addition to their high cost and difficulty in obtaining 
them, have led food organizations to prohibit their use in 
feed mixtures. Therefore, it is urgent to find new alternatives 
to replace antibiotics to reduce these side effects. Research 
turned to an interest in using medicinal plants and their ex-
tracts as feed additives in animal nutrition to increase the 
productive efficiency of agricultural animals7.

It provides many advantages, including the ability to en-
hance the desire to eat meals and endogenous secretions, 
in addition to its antimicrobial, antiparasitic and anthelmintic 
activity, and a useful function in protecting animals and their 
products from oxidation, improving digestion, the effective-
ness of enzymes in the blood, and reducing cholesterol, 
medicinal plants are safe, palatable and inexpensive in ani-

mal nutrition; as a result, herbs and medicinal plants have 
become popular as complementary food additives8.

It contains a group of compounds that enhance the 
characteristics of the carcass, including flavonoids, terpe-
niodds, lignans, poly phenols compounds, sulfides, carote-
noids, comumarins, saponins, phthalides, and plant sterols. 
These compounds have antimicrobial and antioxidant pro-
perties, increasing the effectiveness of digestion in animals, 
increasing the secretion of digestive enzymes, improving 
the conversion and absorption of indigestible substances, 
and stimulating the activity of liver functions. Plants can pre-
vent the effects of oxidative stress caused by free radical 
reactions in several pathological conditions and protect the 
vital functions of cells9.

These plants used in this field are rosemary Rosmarinus 
officinalis L. and licorice plant Glycyrrhiza glabra. Rosemary 
is a small, evergreen aromatic herbaceous plant belonging 
to the oral family, with a height of 1-2 m. It has dense grow-
th and branches perpendicularly to strong, woody, brown 
branches10. Rosemary is rich in antioxidants because it con-
tains some oxidants, which significantly affect the body. It is 
recommended to add up to 33% rosemary residue, which 
improves the nutritional properties of meat11.

The licorice plant is a perennial herbaceous plant 
spread in many world regions, including Iraq. A study has 
shown that adding 0.4% of licorice root extract to sheep 
feed (with a total flavonoid content of 16.4%) increased 
meat's antioxidant capacity compared to the control group12.

This study aimed to investigate the effect of rosemary 
leaf and licorice powder on the productive traits of local 
male goats.
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Materials and methods 
The experiment was conducted in the animal field of the 

first agricultural research station of the College of Agricultu-
re / University of Al-Muthanna, it is located in the Umm al-
Akf region, 12 km southwest of Samawah, from 20/10/2021 
to 20/1/2022. A total of 12 male goats were used at the age 
of four months and were numbered and randomly assigned 
to four treatments; each treatment contained three animals, 
and the animals were placed in adjacent and separated en-
closures.

Four experimental treatments, as follow:
T1: (control) is an essential diet without any addition.
T2: Add 5 g/kg of rosemary leaves powder.
T3: Add 5 g/kg of licorice root powder.
T4: (the mixture treatment), add 5 g/kg of rosemary lea-

ves to powder and 5 g/kg of licorice root powder.
The concentrated diet was given twice, in the morning 

and in the evening, and the weights were measured every 
two weeks.

At the end of the experiment, local male goats were 
prepared for slaughter; they fasted for 12 hours before sl-
aughter while still being them with water; immediately be-
fore slaughter, the animals were weighed to stabilize the 
live weight before slaughter, then it was slaughtered, and 
the weight of the digestive system was recorded, filled and 
empty (to calculate the importance of the contents of the 
digestive system). The hot carcasses were weighed using 
a scale half an hour after the slaughter process, then it was 
placed in a cooling room at 2°C for 24 hours, the cold car-
cass weight was taken, and the dressing ratio was calcula-
ted in two ways; The first is in relation to the importance of 
the animal before slaughter. The second is relative to empty 
body weight; cut each carcass into two halves, right and left, 
using an electric saw to cut off the right half of the carcass 
according to Forrest et al.13. There were four main pieces, 
the thigh, the shoulder, the ribs, and the cotton, four minor 
parts were the neck, ulna, chest, and flank. 

The statistical analysis of the studied traits was carried 
out according to a complete random design (CRD) using the 
ready-made statistical program14. The significant differen-
ces between the means were compared using the Duncan15 
multiple range test.

Results
Table 1 indicates that there is a significant difference 

(P<0.05) in the body weight of local male goats before sl-
aughter; T4 recorded a higher rate of 20.11 kg compared to 
the control treatment T1, which recorded the lowest avera-
ge live weight before slaughter was 16.78 kg, while there 
were no significant differences between treatment T1 and 
T2; however, it differed significantly between T3 and T4. 
There were no significant differences between T3 and T4.

There was a significant superiority (P<0.05) on empty 
body weight for T3 and T4 compared to T1, whereas T4 did 
not differ statistically from T3; however, it differs from other 
treatments. There were no significant differences between 
T2 and T3, as well as the treatment T1, and T2, there were 
no significant differences between them, but it was different 
from other treatments. The highest empty body weight was 
18.02 kg in T4, compared with the lowest mean bare body 
weight of 15.32 kg in the control treatment.

Table 1 also shows that there were significant differen-
ces in the weight of hot and cold carcasses between T3 and 
T4 compared with the control treatment, which recorded the 
lowest weight of the hot carcass was 7.14 kg, while the hi-
ghest hot carcass weight was observed, which was 9.38 kg 
for T4. The results indicate that there were highly significant 
differences in cold carcass weight between the addition and 
control treatments, which recorded that the lowest weight of 
cold carcass was 6.91 kg. The highest cold carcass weight 
was 8.56 kg in the T4.

Significant differences (P<0.05) in the dressing percen-
tage calculated based on weight before slaughter, as T4 
outperformed the rest of the treatments. At the same time, 
there were no significant differences in the treatments T1, 
T2 and T3. T4 (the mixture treatment) was the highest in 
the dressing percentage based on weight before slaugh-
ter, which amounted to 46.62%, compared with the control 
treatment (without addition), which recorded the lowest rate 
(42.60%).

As for the dressing percentage calculated based on 
empty weight, the results showed that there were no signi-
ficant differences between treatments T4 and T3, but signi-
ficantly different from the T1 therapy; there were no signifi-
cant differences between treatments T3 and T2, as for T1 
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Table 1. Effect of adding rosemary and licorice to feed on live animal weight, carcass and dressing ratio of local male 
goats (mean ± standard error).



3

and T2 treatments, there are no significant differences be-
tween them; however, they differ significantly from the T4, 
which takes the highest dressing percentage (52.03%), whi-
le T1 had the lowest dressing percentage based on empty 
weight amounted to 46.65%.

Table 2 shows the effect of adding rosemary leaf and 
licorice root powder on the percentage of the major cuts to 
the carcasses of local male goats as a percentage of the 
right half carcass; there were significant differences in the 
shoulder cut between treatment T4 and treatment T1 and 
T2, while no significant differences of treatments T4 and T3, 
there were no significant differences between treatment T2 
and T3, as well as the treatment T1 and T2, there were no 
significant differences between them, T1 gave the lowest 
percentage of 26.54%. In comparison, T4 gave the highest 
rate of 27.23%.

As for the thigh cut, there was a significant difference 
(P<0.05) for each treatment T1, T2 and T4. The highest per-
centage of the thigh cut of T4 (33.30%), was followed by T3 
(32.86%) for T1, which recorded the lowest rate (32.64%). 
There were no significant differences between treatments 
T4 and T3.

The results indicate significant differences in the rib cut 
between treatment T4 and treatments T1 and T2. Still, there 
were no statistically significant differences between T4 and 
T3 treatment, no significant differences between treatment 
T2 and T3, and the T1 and T2 treatments no significant di-
fferences between them; T1 gave the lowest percentage 
(9.88%), followed by T2 (10.15%). In comparison, T4 gave 
the highest rate (10.53%).

As for the lumbar cut, the results indicate significant 
differences between treatment T4 and the rest of the 
treatments, whereas T4 recorded the highest percentage 
(7.02%) compared with the T1, T2, T3 give 6.70, 6.65 and 
6.57%, sequentially.

Table 3 shows that there were significant differences 
(P<0.05) for the secondary cuts of the relative weight of 
the shank; a significant decrease was in T4 and T3, they 
gave a percentage of 7.27 and 8.17%, respectively, they 
were compared with the control treatment, which provided a 
percentage of 8.61%, there were no significant differences 
between treatment T1 and T2, but they differ significantly 
compare the other treatments.

As for the relative weight of the breast, there were no 
significant differences between T1 and T2 treatments, but 
they differ significantly from T4 and T3, there were also no 
significant differences between them, they gave a signifi-
cant decrease of 5.72 and 5.81%, respectively.

The relative weight of the neck showed that there were 
significant differences between the treatments, T4 followed 
by T3 recorded the highest significant decrease in the rela-
tive weight of 6.83 and 6.81%, respectively, compared with 
the control treatment, which recorded the lowest relative 
weight of the neck cut amounted to 7.30%.

As for the relative weight of the flank, there were signi-
ficant differences between the control treatment compare 
with other treatments, T3 and T4 were no significant diffe-
rences between them.

Impact of licorice and rosemary powder in the diet on several carcass characteristics of local goats

Table 2. Effect of adding ro-
semary and licorice to feed on 
measuring carcass characte-
ristics of major cuts (shoulder, 
thigh, ribs, lumbar) of local 
male goats (mean ± standard 
error).

Table 3. The effect of adding 
rosemary and licorice to the 
forage on measuring carcass 
traits from the weight ratios of 
secondary cuts (shank, breast, 
neck and flank) of local male 
goats (mean ± standard error).
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Discussion
The use of medicinal plants such as licorice and rose-

mary, individually or in combination, has a positive role in 
improving the carcass characteristics of local goats. It may 
be due to the moral improvement in the body weight rates 
before slaughter, which enhances the parts of the carcass, 
as studies indicated a positive correlation between the ave-
rage body weight and the characteristics of the carcass16.

Or it may be attributed to the fact that rosemary and li-
corice contain effective compounds, including tannin, which 
has an important role in changing the processes of fermen-
tation in the rumen or in the digestion of nutrients, including 
protein, which increases the amount of protein digested in 
the stomach or intestines17.

Licorice contains substances that improve appetite and 
digestibility due to increased activity of microorganisms 
and thus increase digestive enzymes, which increases the 
digestion process and improves the carcass's characteris-
tics18.

Conclusions
It was significantly superior to T1 on the total percenta-

ges of major cuts. At the same time, there was a significant 
decrease in the total percentages of secondary cuts in treat-
ments T2, T3 and T4 compared to the control treatment T1. 
The treatments T2, T3 and T4 were significantly superior to 
the control treatment T1 in the shoulder ratio, while the neck 
ratio decreased significantly in T3 and T4 compared to the 
control treatment T1. The control treatment was significantly 
superior in the ulna segmental ratio compared to T4.
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