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Abstract: This research was conducted in a private slaughterhouse in Samarra from 1/5/2019 to 1/8/2019. Sixteen
Awassi lambs were raised with average body weight (of 20£25) kg and an age of about (5.5 to 6) months. We divided
the lambs into four treatments. The first treatment was without additives, called control; the second treatment was 1%
Sumac, the third treatment was 3% Sumac, and the last one was the fourth treatment with 5% Sumac. The results showed
significant differences between treatments in biceps femoris and semimembranosus muscle (treatment 3 the female)
were (180.9+10.66)g, ( 168.4+5.72)g respectively. And a highly significant difference in adductor muscle (treatment 3, the
female) was (75.6+2.58)g compared with the control (62.85+5.93)g. significant differences in treatment 3 in Semitendinosus
muscle between males and females were( 57.2+3.65) and (74.4+3.02)g, respectively. The rectus femurs showed significant
differences between treat-ments 3 and 4 in females were( 99.6+8.76) and (76.3+6.98)g, respectively. In physical dissection,
a low significant difference in treatment 4 in lean was (56.3+3.66)%. The lean percentage in treatment 3 of the female
was (59.2+0.99) %. About chemical analysis, the high percentage of moisture in the male in treatments 2,3 and 4 were

(72.7+0.14),( 72.840.21),(and 72.840.21)%, respectively.
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|
Introduction

Because medical plants have demonstrated the effect
on human and animal life activities, the world has moved
towards using them as a therapeutic material instead of
chemical compounds.

The most important source of red meat in Iraq is sheep,
so they are raised in big farms by breeders; the ease with
which they are raised increases where it is known by their
short and rapid production cycle; it also has a high growth
rate compared with other ruminants'2. and raising the inco-
me of societies caused changes in the requirements of con-
sumers they started looking forward to getting wholesome
and healthy quality meat®.

As we know, nutrition is the essential factor causing the
excellent performance of raised animals*.

Because medical plants have demonstrated the effect
on human and animal life activities, the world has moved
towards using them as a restorative material instead of che-
mical compounds5®.

Their use is harmful side effects, especially on some
body organs such as the liver, pancreas, kidneys, etc.,
along with its apparent effect on the body's immune system;
after the experiments on poultry, the researchers moved to
ruminants to study these medicinal plants on the performan-
ce of ruminants, tiny ones like sheep and goats’® on of the-
se plants is Rhus Coriaria L. it was used in this research as
natural growth stimuli.

|
Materials and methods

This research was conducted in a private slaughterhou-
se in Samarra called (good land farm) sixteen Awassi lambs
were raised (individual cages) with average body weight (of
20+25)kg their age (of 5.5-6) months. The lambs have divi-
ded into four treatments according to the additive: the first
treatment was control without sumac, the second treatment
was 1% sumac, the third treatment was 3% Sumac, and the
last treatment was the fourth 5% Sumac. The cages were
supplemented with a feeder and utensils of drinking water;
the mineral salt block was in front of the lambs.

Dietary treatment

Atypical diet given to the lambs consisted of barley, wheat
bran, soybeans, yellow corn, salts and minerals. The barley
was the most significant percentage, then the wheat bran.

T1 T2 T3 T4
Barley 40 40 40 39
Wheat bran 39 40 40 39
Soybean 10 10 11 11
Corn 10 8 5 5
Sumac 0 1 3 5
Mineral and vitamins 1 1 1 1

Table 1. Experiment with diet ingredients percentage.
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Lamb slaughter

At the end of the experiment, the lambs fasted from
food only for 12 hours, then they were slaughtered, and we
put the carcass in the fridge at 4 C for 24 hours; the next
day, we took the leg cut off the carcass right half to do the
measurements.

Physical dissection

It was performed in the laboratory, where the lean was
separated from the fat and bone, also the leg muscles were
separated according to the scientific method of separating
using the dissection substances.

Chemical examination

Determination of moisture, protein content, fat and ash
was done according to (9).

Panel test

Sensory evaluation of the leg cut was performed by the
method of (10). A group of people was selected from the
faculty of Agriculture in the department of animal production
who were experienced in judging meat samples and eva-
luating them in terms of tenderness, juiciness, flavor and
general acceptance by cooking the samples at 165° C in
the oven for 20 minutes. The judges were provided with de-
tailed information about the grade of each trait before the
test began.

Statistical analysis

The statistical analysis of the data was done using the
complete random design (CRD) to study the effect of pa-
rameters on different characteristics'. The significant diffe-
rences between the average were compared by using the
Duncan test'? in the following linear additive model:

Y= n+Ti+ey (1)

Where:

Yij: the observation of additives

M :is the overall mean effect

Tj : effect of treatment

eijk : is independent normally distributed random error
term zero mean and variance &?

|
Results

Leg weight and muscles

The results in a table (2) showed significant differences
between treatment in biceps femoris and semimembrano-
sus muscle (treatment 3 the female) were (180.9+£10.66)g,(
168.415.72)respectively. And high significant difference in
adductor muscle (treatment 3, the female) was (75.6+2.58)
g compared with the control (62.85+5.93)g; the reason may
be due to the high weight of the leg in treatment 3 compared
with the other treatments. At the same time, gracilis muscle
did not show significant differences between the four treat-
ments.

Leg muscle weight

The results in( table 3 )showed significant differences in
treatment 3 in Semitendinosus muscle between males and
females ( 57.2+3.65) and (74.4+3.02)g, respectively; the
reason may be due to the chemical composition. Also, the
rectus femurs showed significant differences between treat-

ments 3 and 4 in females were( 99.6+8.76) and (76.3+6.98)
g, respectively.

Physical dissection

The results of physical dissection in( table 4) showed
a low significant difference in treatment 4 in lean, it was
(56.3+£3.66)%, while the lean percentage in treatment 3 the
female was (59.24+0.99)%; the reason may be due to the
high percentage of fat in the same treatments and that is
because of the inverse relationship between protein and fat,
and that would explain the high percentage of fat in treat-
ment 4 the female it was (23.8+ 3.77) % also it is may be
due to the Sumac additives in this treatment.

For bone, the best percentage was conducted by treat-
ment3and 4 the female; it was the minor percentage be-
tween the four treatments were( 19.7+1.12) and (19.9£0.24)
%, respectively.

Chemical composition

The results of chemical composition explain a lot. (table
5) the high percentage of moisture in the male in treatments
2,3 and 4 were (72.7+0.14),( 72.8+0.21),(and 72.8+0.21)%
respectively, while the low percentage was in the female
in the same treatments they were (72.1+0.17), (72.0+0.05),
(72.0£0.03)% respectively the reason may be due to the
differences in genetic structures between male and female
sheep.

Regarding protein, the significant differences were mi-
nor for treatment 4, the male; it was (22.7+0.20) %; as we
know, protein is the least variable in the chemical composi-
tion of meat.

We noticed the differences were evident in fat percenta-
ge, especially in treatment 2,3; the female was (3.6) %; the
reason may be due to the reverse between fat and moisture.

Ash showed highly significant differences in treatment
4; the male was the best conducted( 0.6+£0.11) % while the
female in the same treatment conducted (1.6+0.07)%.

Panel test

The sensory evaluation of the semimembranosus mus-
cle from the leg cut showed significant differences in flavor
in treatments 3 and 4 in males (4.3). Also, juiciness was
conducted a highly significant difference in the same treat-
ments ( 4.6+0.33)

Regarding the acceptability and tenderness treatment
4, the female was the best. It conducted 4.6 and( 4.0) res-
pectively, may be that the addition of sumac affected the
sensory evaluation in treatments 3 and 4

|
Discussion

Leg weight and muscles

From the results of table 2, we noticed that adding 3%
sumac to ewes diets could be helpful to increase semi-
membranosus muscle, which is very useful for predictors
and consumers because both prefer an increase in lean
percentage rather than fat and bone ratio. The rise of the
semimembranosus muscle increased leg muscle because
of a high rate of the mentioned muscle compared with the
others, so it is a significant and valuable increase?. May-
be this addition of sumac to the diets would be helpful too
because it involves a reasonable amount of sumac, as it
doesn't negatively affect other treatments.
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Leg cuts from Awaasi lambs fed a diet with varying levels of Rhus coriaria L., Physical dissection and chemical composition

SEX Leg Weight Biceps Gracilis Semimem- Adducter
Femoris branosus
gm
M 1717.3£71.32 138.9+8.78 32.743.61 131+£6.92 62.85+£5.93
b b a b be
F 1666+61.07 146.7+6.74 38.8£2.7 133.8+7.03 57.34+3.13
b ab a b c
M 1793.3+£58.02 141.9+0.33 31.5+0.84 132.2+15.11 66.9+0.52
b b a b ab
F 1845.3+17.6 137.4+£3.36 31.4+0.77 132.9+4.90 71.9+£2.96
b b a b ab
M 1831£58.19 152.3x£15.29 34.3:4.07 134.7£7.07 69.60.57
b ab a b ab
F 2149+81.28 180.9+10.66 41.82+1.32 168.4+£5.72 75.6£2.58
a a a a a
M 1924.7+£33.65 160.7+10.49 38.52+4.87 134.9+16.72 70.15+1.36
ab ab a b ab
F 1718.3£87.78 134.63+19.41 37.848.30 127.1£6.48 63.4+1.99
b b a b bc
* * N.S. * il
Difterent letters within the column refer to significant differences (p <0.05) between means.
Table 2. Effect of different treatments and sex on leg weight and muscles (mean + S.E).
SEX Semitendinosus Rectus Vstus Vastus
Femoris Lateralis Intermedialis
gm
M 59.4+1.85 ab 89.9+0.43 ab 85.5£3.51 a 15.9+0.02 a
F 62+298 ab 86.7£3.45 ab 73.1£3.93 a 16.7£1.62 a
M 66.9+£9.57 ab 78.1+£2.12 ab 73.4+4.02 a 15.4+0.97 a
F 66.3:0.06 ab 93.5+1.86 ab 74.1£2.18 a 16.2+1.47 a
M 57.2£3.65 b 90.7£10.98 ab 73.3£6.89 a 14.9+0.54 a
F 74.4+£3.02 a 99.6+8.76 a 79.9+£3.23 a 15.4+£1.46 a
M 59.5£5.23 ab 90.2£9.08 ab 77.9£6.59 a 17.1£1.95 a
F 56.12491 b 76.326.98 b 65.3+11.93 a 15.2+0.62 a
* * NS NS

Different letters within the column refer to significant differences (p <0.05) between means.
Table 3. Effect of different treatments and sex on leg muscles weights (mean £ S.E).
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TRT SEX Lean Fat Bone
%
T1 M 62.2+0.80 a 14.5+£1.43 c¢d 23.3+0.63 ab
control
F 60.5+£2.03 ab 18.2+1.44 abed 21.1+0.59 «cd
12 M 58.1=£1.42 be 18.2+1.44 abed 21.2+0.59 «cd
1%sumac
F 58.1+x1.42 be 18.4+2.01 abed 23.6£0.59 ab
T3 M 60.8+0.84 ab 15.5+£1.06 bed 23.7£0.22 a
3% sumac
F 59.2+0.99 ab 21.1+0.16 ab 19.7+£1.12 d
T4 M 58.6+£0.92 ab 19.9+£0.49 abc 21.5+0.43 bced
5% sumac
F 56.3£3.66 ¢ 23.8+£3.77 a 19.9+0.24 d
* ks s

Different letters within the column refer to significant differences (p <0.05) between means.
Table 4. Effect of different treatments and sex on physical dissection components (mean + S.E).

TRT SEX Moisture Protein Fat Ash
%
Tl M 72.9+0.21 a 22.3£0.26 ab 3.0£0.17 b 1.2+0.07 b
control
F 72.7+0.07 a 22.320.20 ab 3.3£0.18 ab 1.5+0.06 ab
12 M 72.7+0.14 a 22.3£0.28 ab 3.0£0.05 b 1.3+0.17 ab
1%sumac
F 72.1£0.17 b 22.0+£020 b 3.6£0.16 a 1.4+0.03 ab
T3 M 72.840.21 a 22.0+£0.17 b 3.0£0.18 b 1.2+0.14 b
3% sumac
F 72.0+£0.05 b 22.0+0.06 b 3.6£0.08 a 1.3+0.03 ab
T4 M 7284021 a 22.7+0.20 a 3.0£0.08 b 0.6:0.11 ¢
5% sumac
F 72.0+0.03 b 22.0+0.14 b 3.340.08 ab 1.6=0.07 a
Aok E Aok e

Different letters within the column refer to significant differences (p <0.05) between means.
Table 5. Effect of different treatments and sex on semimembranosus chemical composition (mean * S.E)
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TRT SEX Flavor Tenderness Juiciness Acceptability
T1 M 2.7£0.33 cd 23+033 b 2.7+0.33 Dbe 3.7+0.38 ab
control
F 2.0=0.0 d 23+033 b 2.3+0.33 bce 3.3£0.33 b
T2 M 3.6+0.34 abc 3.0£0.57 ab 3.320.67 abc 3.6£0.35 ab
1%sumac
F 3.0+0.58 bcd 3.3+0.35 ab 2.6+0.88 Dbc 3.3£0.66 b
T3 M 43+033 a 3.3+0.66 ab 46+0.33 a 4.0+£0.33 ab
3% sumac
F 3.320.33 abc 3.0£0.04 ab 4.0£0.57 abc 3.6£0.33 ab
T4 M 434036 a 3.6+0.36 ab 4.6+0.61 a 4.3+0.37 ab
5% sumac
F 4.0+0.57 ab 4.0£0.51 a 4.3+0.33 ab 4.6£0.33 a
ok ek ok *

Different letters within the column refer to significant differences (p <0.05) between means.

Table 6. Effect of different treatments and sex on semimembranosus sensory evaluation (mean + S.E).

Leg muscle weight

As for the rest of the thigh muscles, adding 3% sumac
to the ewe's diets positively affected the semitendinosus
and rectus femoris muscles. The high proportion of each
muscle in the leg cut is economically essential*, as the leg
is one of the primary cuts of the carcass, and the high pro-
portion of meat is always the goal of the breeders and the
consumer.

Physical dissection

By physical dissection of the leg, it can be inferred that
the addition of sumac affected the third and fourth treat-
ments, which resulted in an increase in fat percentage in
the fourth treatment, which is a non-positive indicator*. The
permanent goal is to increase the proportion of lean in the
carcass, not fat. Adding sumac may cause undesirable va-
riations in the overall physical dissection. However, expan-
ding the tissue of some leg muscles in the female and male
sheep is positively affected by the sumac adding, not the
physical dissection.

Chemical composition

On the chemical analysis of the leg, the differences in
each characteristic between the parameters and even be-
tween the animal gender are unmistakable. But in general,
we saw high moisture in all treatments with high protein.
Because of the inverted relationship between moisture and
fat, it was shallow in most treatments. This is a reassuring
indicator of the possibility of using sumac in general ani-
mals?. The primary desire of both producer and consumer is
a high protein, low-fat meat. This is evident from the results
of this research.

Panel test
The second and third treatments had the best results

in the panel test, although the proportion of meat compo-
sition varied between treatments. This differentiation of the
third and fourth treatments is reassuring since the juiciness
and tenderness are critical qualities on which meat can be
classified and graded. The high tenderness of the two treat-
ments above is a good indicator'® and may contribute even
a tiny part to improving the qualities of the sensory meat.

|
Conclusions

This research concludes that sumac can be used in
male and female sheep diets, as it contributes to a lower
fat content, increases the nutritional value of the meat also,
indirectly preserves it from decay and oxidation, and impro-
ves the sensory qualities of the meat, meaning its smooth-
ness and juices.
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