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ABSTRACT

The present study was conducted to determine the effect of dietary
additive with parsley on some meat traits of the breast and thigh meat of
broiler chicks, at eight-day old, chicks will be divided equally on floor pens
into 5 groups, each group contained 3 replicates (8 chicks/ each).
Treatments are dividing as (T1), using basal diet free from parsley as control
(T2), using basal diet plus 3 gm. parsley/Kg of diet (T3), using basal diet
plus 6 gm. parsley/Kg of diet (T4), using basal diet plus 9 gm. parsley/Kg
of diet (T5), using basal diet plus 12 gm. parsley/Kg of diet. In the end of
this experiment all after the slaughtering the broiler, the sample will be
taken from breast and thigh. Adding parsley to feed of chicks effect
significantly (p<0.01) on chemical composition in breast and thigh meat,
and high percentages recorded in meat from broiler chicks fed on parsley,
adding of parsley as feed additive promote significantly (p<0.01) physical
traits, TBA, TVN.B values, Met- myoglobin and Myoglobin value of
breast and thigh meat of broiler chicks, using parsley effect significantly on
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some amino acids percentages in breast and thigh meat of broiler chicks,
adding parsley effect significantly in Chromium, Copper, Nickel and Zinc
concentrations in thigh meat, also effect on Iron concentrations in breast
meat.
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INTRODUCTION

Qualification of feed utilization and animal performance can promote by using Feed additives
(Gudev et al., 2008). The pancreatic secretions such as digestive enzymes which promote digest and
absorb more amino acids from digestive tract can increasing by adding herbals plants on feed
(Mansoub 2011, Lee et al., 2004). The medicinal herbs and plant and their extracts used in archaic
pharmaceutical manufacture, which always proved safe. While, many synthesized chemicals have
many side effects to animals, plants and human. The world Health organization (WHO)
Recommended replaces chemicals material by medicinal herbs and plant in drug industries (back to
nature) (Allam et al., 1999). Parsley is good sources of minerals as calcium, potassium, iron and
vitamins such as A, C, thiamin, riboflavin and niacin (Review of Natural Products, 1991) and is a
good blood cleanser because it is contained of ascorbic acid. It is diuretic and relieves abdomen bloat,
have some of possible medicinal traits including, bactericidal or static (Wong and Kitts, 2006),
Improved blood components (Baytop, 1984), anticoagulant, antihyperlipidemic, antihepatotoxic
(Ozturk et al., 1991), antioxidant (Nielsen et al., 1999) and stimulate or facilitate evacuation of the
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bowels (Kerydiyyeh et al., 2001).

Parsley is one of the antagonists to oxidize cells that protect them from cancer and develop the
immune system has is because it contains a high content of vitamin C equivalent to four times the
rate of the lemon, and the high levels of Flavones and special material Apignin, which works to reduce
the division of cancer cells so it helps to treat the disease and reduce its spread (Nielsen et al., 1999).
The present study will be conducted to determine the effect of dietary supplementation with parsley
on some meat traits of the breast and thigh meat of broiler chicks.

MATERIAL AND METHODS:

This study was conducted at the high education lab, Animal science dept., College of
Agricultural Engineering Sciences, Sulaimani University. The meat used from previous study that
used the Parsley in broiler feed, at eight-day old, chicks divided equally on floor pens into 5 groups,
each group contained 8 replicates (8 chicks/ each). Treatments were divided as follows:

(T1), using basal diet free from parsley as control

(T?2), using basal diet plus 3 gm. parsley/Kg of diet

(T3), using basal diet plus 6 gm. parsley/Kg of diet

(T4), using basal diet plus 9 gm. parsley/Kg of diet

(T5), using basal diet plus 12 gm. parsley/Kg of diet
In the end of this experiment, all after the slaughtered the broiler, the meat samples from breast and
thigh used for the following measurements:
Chemical composition:
Moisture content:

Moisture content must determine as weight loss after the samples were dried in a
.convection oven at 105°C for 16 hr (Kelrich. 1990)
Protein content:

Protein content was determined according to the method of Kelrich (1990) by using micro
Kjeldahl and was calculated as follows:

Protein %=nitrogen x6.25
Fat contents

The percentage of fat in fish meat samples was estimated by taking a known weight of dried
samples and extracted with diethyl ether using the Soxhlet apparatus. The amount of fat was
calculated based on the method described in Kelrich (1990).
Ash content:

Ash content was determined according to the method of Kelrich (1990) by taking a known

weight of flesh and placing it in a muffle furnace at 550 °C for 16 hrs. Theash percent was

determined as follows:
Ash %=W_1/W_2 x100
Where W1 = weight of ash, and W2 = initial weight

Physic-chemical traits:
pH:

pH of muscle sample measure according to the method described by Ibrahim et al., (2010).
Muscle samples (10gm) homogenize with 100 ml distilled water for 1 min, the pH then measures by
a pH meter.
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Cooking loss:

Cooking loss determine according to Murphy and Zerby (2004). Muscle samples (20gm)
place in an open aluminum boxes and cook for 8.5 min in oven pre-heated to 176°C to an internal
temperature of 70°C. After cooking, the samples must dry with a paper towel. Each sample cool for
30 min, cooking weight measure. The cooking loss calculates by the following formula:

Raw sample weight — cooked sample weight

Cooking loss% = . *100
Raw sample weight (gm)

Water holding capacity (WHC):

Water holding capacity (WHC) determine according to Wardlaw et al., (1973). 20gm of
minced muscle sample was placed in centrifuge tube containing 30ml of 0.6M NaCl and stirred
with glass rod for 1 min.

The tube was kept at refrigeration temperature (4°C) for 15 min, stirred again and
centrifuged at 2806.1 xg (4°C) for 15 min. The supernatant measure and amount of water retain by
samples and express in percentage. The WHC report as ml of 0.6 M NaCl per 100g of muscle
according to the following formula:

Initial solution weight - final solution weight

WHC % = sample weight (gm) *100

Total volatile nitrogen (TVB-N) (Malle&Poumeyrol, 1989)

A 100 g of the minced Shrimp sample were mixed for 1min with 200 ml of 7.5%
Trichloroacetic acid (TCA) in the blender, the mixture was filtered, 25 ml of the filtrate were
transferred to macro-kjeldahl distillation apparatus of 250 ml capacity, then 5 ml of 10 % NaOH
solution were added to the distillation which was carried out, and the distillate was collected in 15 ml
of 4% boric acid. The distillate was titrated with 0.05 N Hz SOa, using methyl red —bromocresol
green as indicator. The blank was carried out using 25 ml of 7.5% Trichloroacitic acid instead of the
meat sample, the T.V.N. value was estimated as following:

TVB.N.(mg N/100gm) = Vx14x(200+M/100x%100)
25%100
Where: V=ml of 0.05 of H2SO4, M=moisture content

Thiobarbituric acid (TBA) value:

The TBA values determined according to the method described by Witte et al., (1970).
Twenty grams of the muscle will blend with 50ml of cold solution containing 20% trichloroacetic
acid (TCA) in 2M phosphoric acid. The resulting slurry transfer quantitatively to a 100ml volumetric
flask with 40ml distilled water. The sample dilute to 100ml with distilled water and homogenized by
shaking. A 50ml portion filter through Whatman No.1 filter paper. Five ml of filtrate transfer to a test
tube followed by 5ml of fresh thiobarbituric acid (TBA) (0.005M in distilled water). The blank
prepares by mixing 5ml of distilled water with 5ml of TBA. The tubes stopper and the solution mix
and keep in the dark for 15-17 hr at room temperature to develop the color reaction.

The absorbance read at 530 nm by using spectrophotometer (Shimdzu, Japan). The TBA value
express as mg malonaldehyde (MDA)/kg muscle, and calculate by multiplying the absorbance (A)
by 5.2 factor as follows:

TBA value (mg MDA/kg muscle) = Aszox5.2
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Determination of percent met-myoglobin and myoglobin concentration:

Pigment of meat extract from muscles of each treatment using a modified procedure of
KrzyWicki (1982). Muscle samples (1gm) blend with 10ml ice-cold 0.04M phosphate buffer at pH
6.8 for 10 sec in a magnetic stirrer, keep at 4°C for 1 hr, the mixture centrifuge at 2806.1 xg for 30
min at 4°C. The supernatant further clarifies by filtration through Whatman No.1 filter paper. The
absorbance of filtrate measure at 525, 572 and 700 nm using a UV-VIS spectrophotometer
(Shimadzu, Japan). The percent met-myoglobin (Met-Mb) and myoglobin concentration determine
using the formula stated by KrzyWicki (1982).

% Met-Mb = [1.395- (As72-Azoo /Aszs-Aroo)] x 100
Myoglobin concentration (mg/g muscle) = (Aszs-Azo0) x2.303xdilution factor

sample weight (gm)

Amino Acids percentages:
The amino acids percentages estimated according to Schuster (1988).

Minerals contents: mineral concentration estimated according to methods described by Rajib et.al.
(2016) and Hutton et.al. (2014)

Statistical Analysis:

All data will statistically analyzing by the Completely Randomized Design (CRD) by the SAS (SAS,
2010) system and the differences between the means of groups will separating by Duncan Multiple
Range Test (Duncan, 1955) statements of statistical significance are basing on (P< 0.01) except for
mineral concentration we used (P< 0.05)

Table 1: Feed Composition of experiment treatments

q i % 100
Feed Ingredients =~ coNTROL) T2 T3 T4 T5
Yellow corn 47.2 47 46.7 46.4 46
Soybean meal 28.5 28.4 28.4 28.4 28
Protein concentrate 6 6 6 6 6
Wheat 15 15 15 15 15.5
Sun flower seed oil 3 3 3 3 3
Salt 0.3 0.3 0.3 0.3 0.3
Parsley 0 0.3 0.6 0.9 1.2
Total 100 100 100 100 100
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Table 2: Composition of 100g of parsley

Material Quantity
Energy 315 keal
Energy 1316 KJ
Water 20.5gm
Protein 22gm

Carbohy. 429
Sugar 0

Fat 4gm

Saturated 0

Monoun. 1.5g
Polyun. 1.5¢

Cholest. 0

Fiber 10.5gm
Vitamin A 0
Vitamin B1 0.2mg
Vitamin B2 1.2mg
Vitamin B6 1mg

Vitamin B11 -

Vitamin B12 0
Vitamin C 120mg
Vitamin D 0

Sodium 450mg

Potassium 3800mg

Calcium 350mg

Phosphor -

Iron 95mg
Magncium -

Copper -

Zinc -

RESULTS AND DISCUSSION:

The results in table 3, shows the effect of parsley on broiler chicks' meat chemical
composition. adding parsley to feed of chicks effect significantly (p<0.01) on moisture percentages
in breast and thigh meat, the highest percentages of breast meat moisture recorded in T4 (9 gm.
parsley/Kg of diet) treatment, it was (75.00%), while the lowest percentages of breast meat moisture
recorded in T1 (diet free from parsley) treatment, it was (72.72%), for moisture percentages in thigh
meat, the highest percentage recorded in meat of T5 (12 gm. parsley/Kg of diet) it was (73.56%), in
contrast the lowest percentage recorded in thigh meat of T1 (diet free from parsley) it was (67.64%).
In table 3, the results shows that adding parsley effect significantly (p<0.01) on protein percentages
on breast and thigh meat, the highest breast meat protein percentages recorded in T5 (12 gm.
parsley/Kg of diet ) it was (16.88%), while the lowest breast meat protein percentages recorded in T1
(diet free from parsley), it was (15.76%), for thigh meat protein percentage, the highest percentages
recorded in meat of T5 (12 gm. parsley/Kg of diet ) it was (16.55%), in contrast the lowest protein
percentages recorded in meat of T1 (diet free from parsley), it was (15.71%). The lipid percentages
in breast and thigh meat significantly differ (p<0.01) as a results of adding parsley to broiler chick
feed (table 3), the highest breast meat lipid percentages recorded in T5 (12 gm. parsley/Kg of diet ) it
was (7.45%), while the lowest percentages recorded in breast meat of T1 (diet free from parsley), it
was (3.01%), for lipid percentages in thigh meat, the highest percentages recorded in meat of T5 (12
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gm. Parsley/Kg of diet ) it was (7.49%), and lowest percentages recorded in thigh meat of T1 (diet
free from parsley), it was (2.75%). The results of ash percentages (table 3) shows that adding parsley
significantly affect (p<0.01) on ash percentages, the highest breast meat ash percentages recorded in
T5 (12 gm. parsley/Kg of diet ) it was (3.43%), while the lowest percentages recorded in breast meat
of T1 (diet free from parsley), it was (2.97%), for ash percentages in thigh meat, the highest
percentages recorded in meat of T5 (12 gm. Parsley/Kg of diet ) it was (3.29%), and lowest
percentages recorded in thigh meat of T1 (diet free from parsley), it was (2.53%).

Ragab et al., (2010) found that fed parsley diet for Cobb broiler result in higher ash and lower
fat, and opposite results reported by Al-Harthi (2004), while in our study highest chemical
composition recorded in meat sample of broiler feed with parsley. When we back to table 2, we can
find that parsley contain many types of nutrient in high percentage and this may be affected on
chemical composition of meat from broiler feed with parsley (table 3).

Table 3: Effect of using Parsley (Petroselinum crispum) as feed additive on chemical composition of
broiler chicks' breast and thigh meat. (Mean + standard deviation)

Treat Moisture % Protein% Lipid% Ash%
ment Breast Thigh Breast Thigh Breast Thigh Breast Thigh
72.72+0.07 | 67.64+1.36 | 15.76 £0.01 | 15.71+£0.01 3.01+ 2.75+0.02 | 2.97 £0.003 | 2.53 +£0.004
T1 0.004
c d d e e E e e
™ 73.34+0.45 | 69.91 +0.04 13'(%1; 15.80 3(')58; 3.29+.007 | 3.11+0.002 | 2.76 £0.001
bc c ld +0.006 d D D d d
5 | 73972085 | 7220 1600+ | 15.92+0.06 5(')13 : 5(')381i 3.23+0.001 | 3.03+0.001
ab 0.007 b 0.005c¢ c C C c c
75.00+0.05 | 72.63+0.13 | 16.16 +0.04 | 16.15+0.04 6.00£0.00 5.77% 3.40+0.001 | 3.11+0.002
T4 8 0.05
a ab b b b b
B B
T5 7491 +0.66 | 73.56 +0.47 | 16.88+£0.07 | 16.55+0.02 7(')4811 7(')4(?; 3.43 £0.003 | 3.29 +£0.002
a a a a A A a a

*Mean with different small letter (a, b) among columns (treatment) are significantly differ (p<0.01).

Results in table 4 revealed that adding of parsley as feed additive affect significantly (p<0.01)
on physical traits of breast and thigh meat of broiler chicks. The results of pH value revealed that the
highest breast pH value recorded in meat of T5 (12 gm. Parsley/Kg of diet) (7.13) while the lowest
pH value recoded in meat of T1 (diet free from parsley) (6.35), pH value in thigh meat recorded
highest value in T5 (12 gm. Parsley/Kg of diet) treatments (7.43) in contrast the lowest value recorded
in thigh meat (6.50). The results of breast and thigh meat cooking loss (CL) in table 4 revealed that
the highest percentages recorded in T1 (diet free from parsley) treatment, it was 56.60% for breast,
whereas the highest percentage recorded in T2 (3 gm. Parsley/Kg of diet) 65.13% for thigh, while the
lowest cooking loss percentages in breast and thigh meat recorded in T5 (12 gm. Parsley/Kg of diet)
treatment, it were (34.71 and 32.56%) respectively. Water holding capacity (WHC) results in table 4,
revealed that the breast and thigh meat highest percentages recorded in T5 (12 gm. Parsley/Kg of
diet) treatment, it were (62.58 and 65.13%) respectively, while the lowest percentages recorded in
breast and thigh meat of T1 (diet free from parsley) treatment, it were (40.17 and 40.43%)
respectively. Warris, (2000) described that high pH increase the water-binding because it is effect on
shrinkage of the contractile fibers, and this found of our study, that meat sample has higher pH which
cause higher Water holding capacity and lower cooking loss (table 4). Ragab et al., (2010) indicated
that high WHC recorded in chick’'s meat feeding P; the opposite results recorded by Lee et al., 1976
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and Dransfield and Sosnicki (1999), while Young et al. (2003) found that supplementation of parsley
not effect on pH, and water-holding capacity in meat.

Table 4: Effect of using Parsley (Petroselinum crispum) as feed additive on some physical traits of
broiler chicks' breast and thigh meat. (Mean + standard deviation)

Treatment pH (S0 ihllego
Breast Thigh Breast Thigh Breast Thigh
T1 6.35 i 0.09 | 6.50 d10.01 56.60:3.68 61.68bJ_r 0.24 4017 +0.03 ¢ | 4043 +0.23d
6.51+0.01 | 6.59+0.04 | 46.89+0.88 | 65.13+1.19 | 41.34+0.61 43.00+£0.11
T2
d d b a de cd
T3 6.69+0.01 | 6.80+£0.05 | 42.42+0.33 | 41.73+0.14 | 43.96 £0.50 4559 + 040
c c C c cd
T4 6.93 i 0.01 | 7.04 i 0.03 40.60010.42 37.17di 0.32 5517 +4.86b | 61.68 +0.24 b
T Z.l3i 0.02 | 7.43 i 0.13 34.71dJ_rl.46 32.56: 0.05 6258 +0384a | 6513 +119a

*Mean with different small letter (a, b) among columns (treatment) are significantly differ (p<0.01).

The results of thiobarbuteric acids (TBA) and total volatile basic nitrogen (TVB.N)
represented in table 5, results revealed that adding of parsley as feed additive affects significantly
(p<0.01) on TBA and TVN.B values. The highest TBA value recorded in breast and thigh meat of T1
(diet free from parsley) treatment, it were (0.70 and 0.81 mg. MDA/Kg muscle) respectively, in
contrast the lowest TBA value recorded in breast and thigh meat of T5 (12 gm. Parsley/Kg of diet)
treatment, it were (0.44 and 0.46 mg. MDA/Kg muscle) respectively, TBA value is one of lipid
oxidation indictors and is pronounced as milligrams of malonaldehyde (MA) analog kilogram meat.
MA is secondary polyunsaturated fatty acids oxidation output that interact with the TBA reagent
(Shahidi & Wanasundara, 2002). Parsley was a good source of antioxidants to delayed lipid oxidation
(Jimenez-Alvarez et al., 2008; Kery et al., (2001), and this the results of decreasing TBA values in
meat samples showed in treatments contain parsley especially treatment contain higher concentration
(table, 5). ICOSQC, (1987) state that the TBA not accepted if exceed 5 mg MDA/ kg meat.

The results of TVB.N shows that highest values recorded in Breast and thigh meat of T1 (diet
free from parsley) treatment, it were (19.26 and 18.10 mg.N/100 gm. Muscle) respectively, in contrast
the lowest values recorded in breast and thigh meat of T5 (12 gm. Parsley/Kg of diet) treatment, it
were (13.19 and 11.98 mg. N/100 gm. Muscle). The numbers of both total aerobic bacteria and
Pseudomonas spp. Effect significantly in the amount of TVB-N (Ruckhon et al., 2011). Holst and
Engvild, (2000) reported that one of medicinal attributes of parsley is antimicrobial, and this may be
decrease TVB.N value in samples of meat from chick feed with parsley (table, 5). The Iragi Central
Organization for Standardization and quality control, 1QS 1179, specified the frozen chicken TVN.
Value not to exceed 20 mg N/ 100g meat (ICOSQC, 1987), meat from all treatment not exceed this
value.

Table 5: Effect of using Parsley (Petroselinum crispum) as feed additive on some chemical traits
of broiler chicks' breast and thigh meat. (Mean + standard deviation)

TBA (mg MDA/kg muscle) TVN (mgN/100 gm muscle)
Treatment Breast Thigh Breast Thigh
T1 0.70+0.03 a 0.81 +0.005 a 19.26 + 0.06 a 18.10 £ 0.26 a
T2 0.55+0.01b 0.61+£0.04b 17.22£0.27 b 16.57 £0.05 b
T3 0.51+0.003 ¢ 0.52 +0.003 ¢ 16.10+0.31¢c 14.94 + 0.05 ¢
T4 0.47 £ 0.008 d 0.49 +0.008 d 14.13+0.03d | 14.09+0.005d
T5 0.44 £ 0.003 d 0.46 +0.001 d 13.19+0.02 e 11.98 +0.35e

*Mean with different small letter (a, b) among columns (treatment) are significantly differ (p<0.01).
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The results in table 6 revealed that adding Parsley as feed additive affect significantly (p<0.01)
on Met- myoglobin and Myoglobin value, the highest breast and thigh meat Met- myoglobin
percentages recorded in T1 (diet free from parsley) treatment, it were (49.64 and 58.65%) in contrast
the lowest Met- myoglobin percentages recorded in breast and thigh meat of T5 (12 gm. parsley/Kg
of diet) treatment, it were (26.46 and 27.98%) respectively. For results of Myoglobin value in breast
and thigh meat, the highest values recorded in meat of T5 (12 gm. parsley/Kg of diet) treatment, it
were (4.92 and 4.66 mg/gm muscle) respectively, while the lowest value recorded in breast and thigh
meat of T1 (diet free from parsley) treatment, it were (3.16 and 2.90 mg/gm muscle) respectively.
One of the most important demands of Consumers and retailers are color and color stability of meat.
The amount and chemical state of the pigment myoglobin impact on meat color, and unattractive
colored metmyoglobin show after oxidation (Faustman and Cassens, 1990; Hoving-Bolink et
al.,1998). Adding Parsley as feed additive improved pigment stability compared with the control
which due to it contains a high content of vitamin C equivalent to four times the rate of the lemon,
and the high levels of Flavones and special material Apignin, which works as antioxidants and prevent
Met-myoglobin production (Nielsen et al., 1999).

Table 6: Effect of using Parsley (Petroselinum crispum) as feed additive on Met- myoglobin and
Myoglobin value of broiler chicks' breast and thigh meat. (Mean + standard deviation)

Met- myoglobin % Myoglobin (mg/gm muscle)
LILGEEL Breast Thigh Breast Thigh
Tl 49.64+£0.70 a 58.65+0.99a 3.16 £0.05¢e 290+£0.07e
T2 41.91+£1.80b 45.68 + 0.62 b 3.55+0.05d 3.37+0.05d
T3 34.17+0.34c 37.99£0.60 ¢ 391+0.01c 3.80+0.01¢
T4 29.71+0.98 d 33.04 +0.66 d 4.39+0.02b 411+0.11b
T5 26.46 +0.13 e 27.98+0.37 ¢ 492 +0.03a 4.66+0.04a

*Mean with different small letter (a, b) among columns (treatment) are significantly differ (p<0.01).

The results in figure 1 and 2 shows that using parsley effect significantly on some amino acids
percentages in breast and thigh meat of broiler chicks, using of parsley effect on glutamic acids,
serine, threonine, arginine, alanine, tyrosine, methionine, phenylalanine, isoleucine, leucine,
histidine, lysine and aspartic acid percentages in breast meat of broiler chicks (figure 1), also adding
parsley effect on glutamic acid, serine, glycine, threonine, arginine, tyrosine, cysteine, valine,
methionine, isoleucine, leucine, histadine and aspartic acid in thigh meat of broiler chicks (figure 2).
The parsley concentrations used in this study may be not sufficient to clearly affect on amino acids
percentages
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Figure 1: Effect of using Parsley (Petroselinum crispum) as feed additive
on Amino acid percentages of broiler chicks breast meat
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Figure 1: Effect of using Parsley (Petroselinum crispum) as feed additive
on Amino acid percentages of broiler chicks thigh meat

As seen in table 5, the adding parsley effect significantly in Chromium, Copper, Nickel and
Zinc concentrations in thigh meat, also effect on Iron concentration in breast meat. Results showed
that all meat from broiler chicks fed on parsley recorded highest content in comparison to control
groups. The highest concentration of Chromium recorded in thigh meat of T5 (12 gm. parsley/Kg of
diet) treatment ( 0.125 ppm) while lowest concentration recorded in T1 (control) treatment ( 0.085
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ppm), Cr utilized in diabetes medications because it assist to maintain normal blood glucose level
(Broadhurst et al., 2006), Food and Nutrition Board (FNB) at the Institute of Medicine (I0M) of the
National Academies recommended that daily adequate intakes (Al) of 25 g for adult female and 35
ug for male (IOM, 2001). For Copper concentration, the highest concentration recorded in thigh meat
of T4 (9 gm. parsley/Kg of diet) and T5 (12 gm. parsley/Kg of diet) (0.099 ppm), while the lowest
concentration recorded in T1 (control) (0.085 ppm), Some types of anemia occurs as a results of
deficiency of iron element in case of low Cu intake, because Cu is a component of metabolism
enzymes of Iron (McDowell, 2003). The highest Nickel concentration recorded in thigh meat from
broiler chicks of T5 (12 gm. parsley/Kg of diet) treatment (0.105 ppm), While the lowest
concentration recorded in meat from broiler chicks of T1 (control) (0.085 ppm), Nickel is useful to
human health, an important helper for different enzymes and accelerates the natural chemical
reactions take placed in the body (Acu-cell Nutrition, 2000). Zinc concentration recorded in thigh
meat from broiler chicks of T2 (3 gm. parsley/Kg of diet) treatment highest concentration (3.650
ppm), in contrast the meat from chicks of T3 (6 gm. parsley/Kg of diet) treatment recorded lowest
concentration (2.200 ppm), Zinc is one of the heavy metal necessary to normalize cells functions,
including protein metabolism, carbohydrates, cell growth, and cell division (Saeed, 1998). The
highest Iron concentration recorded in breast meat from chicks of T3 (6 gm. parsley/Kg of diet)
treatment (0.645 ppm) and lowest concentration recorded in meat of T5 (6 gm. parsley/Kg of diet)
treatment (0.480 ppm), iron trace element is a constant concern of public health. Iron deficiency may
be the most popular organic disorder in clinical medicine (Skikne, 1988)

Table 5: Effect of using Parsley (Petroselinum crispum) as feed additive on mineral concentration
ppm) of broiler chicks' breast and thigh meat. (Mean + standard deviation

Minerals 'X'/Eaet T T2 T3 T4 T5
o, | Breast | 0.085+0007a | 0.100000a | 0.113+0025a | 0.545+0.007 a | 0.115 0007 a
Thigh | 0.085 +0.007 ¢ | 0.110 + 0.01 ab | 0.105+0.008abc | 0.095 +0.004 bc | 0.125+ 0.007 a
o, | Breast [0.085+0.007a| 0.090+0.013a | 009320001 a |0.096+0.00ia| 009900a
Thigh | 0.085 £ 0.007 b | 0.094 + 0.006 a | 0.096 +0.001 a | 0.099 + 0.001 a | 0.099 +0.0 a
g | Breast [0.045+0.007a] 0.048+0003a | 0.049£0.001a | 0.049+0.001a| 0.04900a
Thigh | 0.045 +0.007 a | 0.049 + 0.001 a | 0.049 +0.001a | 0.049 +0.001a | 0.049 0.0 a
oo | Breast | 010+00a |0.088+0004a 0011520007 a| 0.525+0601a | 0.100£0.001a
Thigh | 0.130 +0.028 a | 0.099 0.001 a | 0.115 + 0.021 a | 0.098 +0.003 a | 0.125 + 0.007 a
\i | Breast |0.085£0,007a | 0.1050.02La | 0.105 £ 0.008 a | 0.097 +0.0052 | 0.100 £ 0.001 a
Thigh | 0.085 + 0.007 b | 0.097+ 0.001 ab | 0.098 0.003 ab | 0.095+ 0.001 ab | 0.105 + 0.008 a
| Breast [3.250£0212a| 30+0.14la | 3.750+0.071a | 3.050+0.778a | 2750 £0919a
Thigh | 3.00 0.283 ab | 3.650 +0.071 a | 2.200 + 0.141 b | 3.10 + 0.707 ab | 2.850+ 0.071 ab
r, | Breast 0.535x0.078 ab|0.575% 0.007 ab | 0.645:+ 0,007 a |0.585% 0.007 ab | 0.480 = 0.085 b
Thigh | 0.600 +0.028 a | 0.485 +0.007 a | 0.515 + 0.007 a | 0.555 + 0.106 a | 0.595 + 0.120 a

*Mean with different small letter (a, b) among rows (treatment) are significantly differ (p<0.05).
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