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Abstract 

The objective of this study was to investigate the effects of palm kernel protein 

(PKP) on growth performance and meat quality characteristics of broilers. A 

total of 294 one-day-old male broiler chicks were fed with PKP for 42 days. 

The study was conducted at the Poultry Unit, Department of Animal Science, 

faculty of Agriculture, University Putra Malaysia in 2018. The chicks were 

individually weighed and allocated into 42 cages of 7 chicks per cage with 7 

cages (replicates) per treatment. The dietary treatments were 0% (control), 5 %, 

10%, 15%, 20%, and 25% PKP. Final body weight (FBW), cumulative weight 

gain (CWG), cumulative feed intake (CFI), and feed conversion ratio (FCR) 

were calculated. Meat quality was measured on each replicate. The findings 

showed that birds fed 5% and 10% of PKP had good FBW. The  FBW was 

above 2.4 kg. Birds fed 5% and 10% of PKP showed normal FCR required for 

commercial chicken broilers nowadays which was approximately 1.6. The 

effect of PKP on meat quality was not significant. Drip loss, meat color 

(lightness), and pH was not affected by the presence of PKP in the diet. 

Key words: Palm Kernel Protein (PKP), Broiler, Growth performance, Meat 

quality.                        

Introduction: 

The current self-sufficiency of poultry meat and eggs in Malaysia is 125% and this contributes to the 

75% of the RM 12 billion livestock industry in the country. Although Malaysia is self-sufficient in 

poultry meat and eggs since early eighties, the industry is not sustainable in the long term due to the 

heavy dependency on imported feed, increasing cost of inputs and threats of climate change (NAP, 

1998). Malaysia does not produce much raw ingredients for animal feed. As such, it is importing 

feedstuffs to the value of above RM 2.3 billion annually. To supply those produced locally, about 90% 

of the RM 2 billion imported animal feed comprized corn-based feed (NAP, 1998). Utilization of 

agricultural wastes such as palm kernel cake offers a possible solution. Palm Kernel Cake (PKC) was 

mailto:nshahidan@yahoo.com


 

Shahidan et al., – Syrian Journal of Agricultural Research – SJAR 7(5): 478-489 October 2020 
 

 2020 /أكتوبرتشرين األول 489-478(: 5)7السورية للبحوث الزراعية المجلة  –وآخرون  شاهيدان 479

the byproduct of palm oil milling industries with total production recorded at 2.7 million tons in 2017 

(MPOB, 2018). Since Malaysia is one of the leading palm oil producers, and produce large amount of 

what called as agriculture ‘waste products’. The local availability and adaptation to growing condition 

is an added advantage to use oil meal crops in animal feed (Alshelmani, et al., 2014). Efficient 

utilization of these agriculture waste products as animal feed source is a smart move aimed to reduce 

wastage. However, the disadvantage is that oil meal crops have a lower nutritive value due to high fiber 

contents (Alshelmani et al., 2014). Therefore, measures to increase its nutritive value with the pre-

treatment of oil meal crops prior to feeding had demonstrated a promising effect (Alshelmani et al., 

2013a; Alshelmani et al., 2014; 2016; Alshelmani et al., 2017a). Improvement of nutritive values of 

PKC using cellulolytic bacteria (Alshelmani, et al., 2017b) or enzymes (Zamani, et al., 2016; 2017) 

will increase the utilization in the feeding of monogastric animals. Thus, the objectives of the current 

study were to study the effects of feeding palm kernel protein (PKP) on growth performance and meat 

quality in broilers. 

Materials and methods: 

Animal and experimental design: 

The study was conducted according to the guidelines of the Research Policy on Animal Ethics 

(IACUC) of University Putra Malaysia. A total of 294 one-day-old male broiler chicks (Cobb 500) 

were fed with different levels of PKP for 42 days. The chicks were individually weighed and allocated 

into 42 cages of 7 chicks per cage. A treatment consisted of 7 cages (replicates). The dimensions of 

cages were 45*120*60 cm (height, length, and width, respectively). The birds were kept in the cages 

and offered free access to fresh water and feed. The birds were vaccinated against infectious bronchitis 

disease and Newcastle disease at day 4 and 21 days of experiment, respectively. Gumboro vaccination 

was conducted at day 7 of the experiment. 

Diets and treatments: 

The dietary treatments consisted of six treatments which was corn-soy feed with 0% of PKP (control), 

5 %, 10%, 15%, 20%, and 25% of PKP, respectively. The birds were offered with different dietary 

treatments during starter (0 – 3 weeks) and finisher (4 – 6 weeks) phases. Compositions of starter and 

finisher feed are shown in Table 1. The diet was formulated based on the requirement of broiler birds 

(NRC, 1994). All the dietary was formulated isonitrogenous and isocaloric.  

Sample collection: 

The individual body weight (IBW) and weekly feed consumpion of each cage was recorded. Then, 

based on the data collected, weekly weight gain, feed intake, cumulative feed intake (CFI), comulative 

body weight gain (CWG) and cumulative feed conversion ratio (FCR) were calculated. FCR was 

calculated as feed consumed per bird in gram per body weight gain in gram. Two birds were randomly 

selected from each cage and then slaughtered according to halal neck cut (Alshelmani et al., 2016). 

Meat samples were taken for measuring meat quality. For meat quality test, pectoralis major muscle 

from each bird was taken, then cut into several pieces. De-feathering was done manually and the birds 

were not immersed into the hot water, due to it may affect the result for water holding capacity (drip 

loss and cooking loss). All samples were sealed and put into the labeled plastic bag, except for pH’s 

sample was stored in the labeled pill box. Samples for drip loss test was stored in chiller at 4˚C, while 

other samples were stored immediately in freezer at -80˚C (Abdulla, et al., 2019). 

Drip loss: 
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Pectoralis major was taken for drip loss test. Drip loss on days 1 and 7 of storage was observed 

(Abdulla, et al., 2017). The sample of breast muscle was weighed after slaughtering and  kept in the 

sealed plastic bag and stored for 1 and 7 days at 4˚C. The recorded weight was assumed as initial 

weight. The plastic bag was not allowed to have any contact during the chilling process. After 1 and 7 

day of storage, the sample had been blotted dry by using absorbent paper and weighed again. Then, the 

final weight was recorded. The sample was then used to analyze for meat color. The difference in 

weight was correspond to the drip loss (Honikel, 1998). Formula below showed drip loss percentage 

calculation. 

                                                  

              
      

Meat Color: 

Color test was conducted by using the same breast sample from the drip loss test. It was continuously 

tested right after recording the data for final weight for 1 and 7 days post mortem. Color Flex 

spectrophotometer (Hunter Lab Reston, VA, USA) machine was used to measure the L*(lightness), 

a*(redness), b*(yellowness) of the meat sample according to the International Commission on 

Illumination (CIE). The instrument was calibrated before the color test begin at a specific wavelength 

of 400-700 μm to explicit the meat color data (Alshelmani, et al., 2017a). The data was recorded by 

using an Easymath software. The sample was bloomed for 20 minutes on a tray to allow complete 

formation of oxymyoglobin before reading the results of samples.  

Cooking loss: 

Cooking loss was measured on pectoralis major part. Frozen samples which were already assigned for 

cooking loss analysis on day 1 post mortem was thawed overnight at 4˚C. Same procedure was applied 

to the cooking loss on day 7 post mortem sample.  Before weighing the sample, it was individually 

blotted dry first. After weighing initial weight, the sample was packaged into the sealed plastic bags 

and immersed them into the 80˚C waterbath until the inside temperature achieved 80˚C approximately 

in 20 minutes. After cooking process, those samples were removed from the sealed bags one by one to 

let it cool down at room temperature and blotted dry again and re-weighed to get final weight 

(Alshelmani, et al., 2017a). The percentage of cooking loss was calculated by getting the differences in 

weight before and after cooking process by using the following formula: 

                                                           

                              
      

Shear Force Value (SFV): 

The sample utilized for assurance of cooking loss was gathered for estimating the meat delicacy of the 

chicken meat. The shear power was led, which depends on the mechanical power (kg) was required to 

shear the muscle filaments of the cooked meat. Three stripes were cut from each sample of the cooked 

breast. 1 cm width, 1 cm thickness, 2 cm length was the measurement for breast cutting. The cutting 

was parallel to the bearing of muscle fiber. Each stripe was sheared once, and mean was taken for each 

breast sample. The samples were sheared oppositely to muscle fiber utilizing a TA.HD. In addition to 

texture analyzer (Stable Micro System, Surrey, UK), was outfit with a Volodkevitch sharp edge set. 
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The machine was adjusted at 5 kg for weight, 10 mm rectum distance for height, and the speed of the 

cutting edge was set at 10 mm/sec (Alshelmani, et al., 2017a). 

pH measurement: 

pH evaluation was done at days 1, and 7 of post mortem. Samples which were assigned for pH test 

were removed from -80˚C freezer and transferred to chiller at 4˚C for overnight thawing process. Each 

of the samples was cut in a pinch size and being crushed individually by using mortar and pestle. 

Liquid nitrogen was used to facilitate the crushing process. Mortar and pestle was washed for every 

crushing process. The crushed sample was then weighed at 0.5 g and mixed with 10 ml of deionised 

water. Homogenisers machine (Wiggen Hauser* D-500, Germany) was used to homogenise the 

crushed sample for 20 s in the deionised water in ice cold doubled distilled water technique. Prior to 

test the pH, the pH meter  (Mettler Toledo, AG 8603, Switzerland) was calibrated at pH 4.0 and 7.0, 

after three reading was recorded for each sample, average pH was calculated (Abdulla, et al., 2017).  

Statistical analysis: 

The experimental design was based on completely randomized design, and data were analyzed using 

the General Linear Model procedure of the statistical analysis system (SAS, 2003). Orthogonal 

polynomial contrasts were used to determine thelinear and quadratic effects of dietary increasing 

proportion of inclusion PKP against the control group on the tested parameters. Tukey’s test was used 

to compare the means of treatment at (P<0.05). 

Results and discussion: 

Growth performance 

The growth performance of birds was presented in Table (2). As the inclusion of PKP increased, the 

CWG, and CFI were decreased. However, the FCR was adversely affected. In the finisher phase, birds 

fed 0% PKP were better in CWG (linear, P<0.0001), CFI (linear, P<0.0001), and FCR (linear and 

quadratic, P<0.0001), while those birds fed 25% PKP diet exhibited the lowest value. Overall, 

inclusion of PKP more than 10% resulted in reduction in CWG (linear, P<0.0001 and quadratic, 

P=0.321), CFI (linear, P<0.0001) and FCR (linear, P<0.0001 and quadratic, P=0.0197) compared with 

the control group. All CWG, and CFI, are inversely proportional to the FCR. Lastly, FCR for birds fed 

with 0% PKP were not significantly different (P>0.05) with 5%, 10%, and 15%. 

The findings are consistent with Alshelmani, et al. (2013b) and Zamani, et al. (2017), who reported 

that inclusion of 10% or 15% PKC in broilers chickens led to decrease their performance. Feed’s color 

also plays an important roles in bird’s preferences. Regarding this, increment of PKP in the diet made 

the feeds become darker in black color. Regarding to a study conducted by Taylor, et al. (1969) and 

Rierson (2011), sequence of feed’s color preferred by chicken was red (most preferred), yellow, blue 

(least preferred). Thus, this could be a reason why the feed intake was significantly low in as the PKP 

increased in broiler’s diets.     

Meat pH: 

pH values of broiler’s breast meat (pectoralis major) fed diet with mix of different proportions of PKP 

are shown in Table 3. Only 0% PKP group and 20% PKP declined from day 1 to day 7 of post mortem. 

However, there were not significant different (P>0.05) between days and treatments itself. In other 

words, PKP does not give effect to the meat’s pH. 

Declination of meat’s pH quite related with the glycogen reservour in the body before slaughtering. 

Optimum glycogen reserves were required just to make the breast in acidic condition to prevent 
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microbial growth. Ultimate pH for chicken breast muscle was 5.4 to 5.6. Below this pH, the meat was 

considered pale, soft and exudative PSE meat. Result obtained showed the meat was not considered as 

PSE meat. Furthermore, meat’s pH also can be influenced by the content of lysine in the diet. In the 

starter diet, minimum input of lysine was 1.2% and maximum value was 1.4%. In the finisher diet, 

minimum input of lysine was 1.0% and maximum value was 1.1%. This were strongly agreed with the 

study conducted by Berri, et al. (2008) which reported that input of lysine below 0.93% will result in 

pH below than 6.0. In this study lysine level was above 0.93% and the pH was above 6.0. 

Drip loss: 

Drip loss of pectoralis major in broiler chickens fed different proportions of PKP at 42 days of age are 

shown in Table 4. Majority of the sample were increased in drip loss from day 1 to 7 of post mortem. 

However, no significant different (P>0.05) between treatments and days. Furthermore, the control 

group showed highest value in drip loss for both days. 7 day post mortem showed drip loss from the 

meat sample in which there was increasing from 5% PKP group to 25% PKP, but on day 1 post mortem 

the drip loss was fluctuating. 

The water drip loss shown by the sample was in a normal range (3%-15%) regarding to (Kerth, 2013). 

Above 15% of drip loss was considered poor water holding capacity (WHC). WHC means the ability 

of water to retain in the meat after application of external physical force. Poor WHC may lead to PSE 

meat. In conclusion, corn-soybean and PKP feed exhibited the same effect of drip loss on breast 

muscle. Drip loss also getting influence by the surrounding temperature. The higher temperature lead to 

the larger drip loss values. In the current study, the temperature was standardized to all treatments 

which was 4˚C.  

Meat color: 

The color coordinate of the breast meat of broiler chickens fed different dietary treatments are 

presented in Table 5. At day 1 and 7 post mortem, all samples indicated lower lightness (L*) and no 

significant different between treatments (P>0.05). On day 1 post mortem, the meat sample lightness 

was decreasing in 5% PKP group until 25% PKP. All treatments showed reduction in lightness value 

from day 1 to day 7, except for 20% PKP group. Lightness values become less than 50 in inclusion of 

PKP above the 15%. There were linear increase (P=0.0024) in redness (a*) and yellowness (b*) 

(P=0.0083) among the treatments on the day 1 post mortem, but no significant differences (P>0.05) on 

day 7 post mortem. On day 1 post mortem, 25% PKP group showed highest value (7.72), while 5% 

PKP group exhibited lowest value in redness (4.16). On day 7 post mortem, 25% PKP group showed 

highest value, while 10% PKP group showed lowest value in redness. 25% PKP group and 5% PKP 

group\ showed highest and lowest value in yellowness at both day 1 and 7 post mortem, respectively.  

Regarding to Owens, et al. (2000) PSE meat’s lightness for turkey was in range 54.72 to 56.85. Thus, 

this meat sample can be considered not a PSE meat. In addition, L* (lightness) was the value that will 

determined either the poultry’s meat was normal or PSE meat instead of a* (redness) and b* 

(yellowness). 

Cooking loss: 

Cooking loss of the breast meat of broiler chickens fed different dietary treatment are presented in 

Table 6. No significant differences (P>0.05) at day 1 or day 7 post mortem among the treatments. All 

treatments showed decreasing in drip loss from day 1 to day 7, except for 10% PKP group and 25% 
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PKP group. However, birds fed 5%, 10% and 25% PKP had lower cooking loss than 0%, 15% and 20% 

PKP group at 1 day post mortem.  

Based on the findings, percentage of cooking loss was in a normal range which is below 40% regarding 

to Kerth (2013). The same author also claimed that cooking loss was happened due to the collagen 

denatured at 60 to 70˚C, myofibrils shrink up further and cause fluid inside muscle loss. Lower drip 

loss indicate high juiciness in the meat (Abdulla et al., 2017). This can be related with high WHC in 

lower drip loss meat. Thus, much water was retained in the muscle had influenced the meat’s juiciness. 

Shear force value (SFV): 

Table 7 shows Shear force value of pectoralis major in broiler chickens fed different proportions of 

PKP. Shear force applied on meat indicate the meat’s texture. A quadratic differences were found 

among treatments at 1 (P<0.0001) and 7 days post mortem (P=0.0411). At  day one post mortem, 0% 

PKP group showed highest value of shear force, while 15% PKP group showed the lowest value. At  

day 7 post mortem, 15% PKP group exhibited highest value, while 10% PKP group showed lowest 

value in shear force. In another words, the inclusion of PKP was not directly proportional to the shear 

force value. Furthermore, only 0% , 5%, 10%, and 25% PKP groups showed reduction in shear force 

due to the ageing process. 

Assumption had been made, increment of PKP level in the diet will result in higher SFV. However, the 

result obtained showed level of PKP and SFV was not directly proportional. This result was similarly 

with the study conducted by Alshelmani, et al. (2017a) where the increment of fermented PKC was not 

directly proportional with the SFV. This was due to the protein absorption by the bird’s digestive tract 

which was varying between treatments. Another factor which can affect SFV was exposure of meat 

sample to the room temperature at a longer period prior to be analyzed. Evaporation of water content 

from meat sample may occur.   

Conclusion: 

The current study showed that birds fed 5% and 10% of PKP had good final body weight (FBW). The  

FBW was above 2.4 kg. In terms of FCR, birds fed 5% and 10% of PKP showed normal FCR required 

for commercial chicken broilers nowadays which was approximately 1.6. The effect of PKP on meat 

quality was not significant. Drip loss, meat color (lightness), and pH was not affected by the presence 

of PKP in the diet. 
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Table 1. Compositions of starter and finisher diets for broiler chickens 

 
1Mineral premix contains Fe 100 mg, Mn 110 mg, Cu 20 mg, Zn 100 mg, I 2 mg, Se 0.2 mg, Co 0.6 mg. 2Vitamin premix contains 

retinol 2 mg, cholicalciferol 0.03 mg, α−tocopherol 0.02 

mg, menadione 1.33 mg, cobalamin 0.03 mg, thiamine 0.83 mg, riboflavin 2 mg, folic acid 0.33 mg, biotin 0.03 mg, panthothenic 

acid 3.75 mg, niacin 23.3 mg, pyridoxine 1.33 mg. 

 

  

Ingredient 

Starter  Finisher 

PKP level (%) 

0 5 10 15 20 25 0 5 10 15 20 25 

Yellow corn 47.96 44.788 41.555 38.485 33.83 29.385 64.15 61.04 57.77 55.01 50.445 45.895 

Soybean Meal 41.63 39.43 37.125 34.625 32.625 30.625 29.3 27.10 24.64 22.13 20.14 18.15 

Palm Oil 5.38 6.175 7.02 7.85 9.195 10.480 1.37 2.17 3.07 3.75 5.08 6.415 

L-lysine 0.01 0.10 0.20 0.30 0.40 0.48 0.13 0.175 0.285 0.42 0.5 0.57 

DL-methionine 0.43 0.47 0.51 0.56 0.60 0.64 0.27 0.30 0.35 0.4 0.43 0.46 

L-threonine 0.01 0.057 0.11 0.18 0.25 0.28 0.06 0.095 0.155 0.22 0.27 0.31 

Dicalciumphos

phate 
1.55 1.55 1.65 1.65 1.75 1.75 1.6 1.6 1.7 1.7 1.75 1.8 

Calcium 

carbonate 
1.68 1.08 0.48 0.00 0.00 0.00 1.77 1.17 0.67 0.00 0.00 0.00 

Choline 

chloride 
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

Mineral 

premix1 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 

Vitamin 

premix2 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 

PKP 0.00 5.00 10.00 15.00 20.00 25.00 0.00 5.00 10.00 15.00 20.00 25.00 

Total 100 100 100 100 100 100 100 100 100 100 100 100 

Calculated nutrients (%) 

ME (kcal/kg) 
3100.1

25 

3100.1

69 

3100.0

12 

3100.2

31 

3100.1

03 

3100.1

00 

3010.3

87 

3010.1

71 

3010.2

63 

3010.0

70 

3010.0

29 

3010.1

32 

Protein 22.004 22.047 22.054 22.009 22.046 22.052 18.055 18.046 18.004 18.009 18.018 18.011 

Fiber 4.113 4.505 4.888 5.261 5.629 6.003 3.655 4.048 4.419 4.799 5.171 5.543 

Calcium 0.995 0.994 1.009 1.053 1.297 1.525 1.008 1.007 1.060 1.032 1.267 1.503 

Available P  0.460 0.453 0.462 0.454 0.463 0.455 0.458 0.451 0.460 0.453 0.453 0.454 

Arginine 1.566 1.563 1.556 1.544 1.542 1.541 1.223 1.221 1.209 1.198 1.196 1.195 

Lysine 1.289 1.310 1.337 1.358 1.390 1.406 1.077 1.063 1.093 1.143 1.159 1.168 

Met + Cys 1.129 1.129 1.128 1.135 1.133 1.132 0.859 0.850 0.857 0.864 0.853 0.842 

Threonine 0.878 0.901 0.927 0.967 1.011 1.017 0.761 0.772 0.803 0.839 0.864 0.879 
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Table 2. Growth performance of broilers fed with different levels of PKP 

Parameter 
PKP level (%) 

0 5 10 15 20 25 Contrasts, P-values SEM 

 
 

Starter Phase (0-21 days) 
  

Linear Quadratic 
 

IBW1 49.95 49.21 49.71 50.48 49.29 50.16 0.3552 0.9005 0.22 

CWG2 1044.57a 1005.92a 1024.80a 878.23b 859.53b 846.28b <0.0001 0.4905 15.31 

CFI3 1444.08ab 1438.37ab 1503.67a 1356.73bc 1317.35c 1307.96c <0.0001 0.0679 17.49 

FCR4 1.37b 1.44ab 1.47ab 1.55b 1.53b 1.54b 0.0042 0.2022 0.02 

 
 

Finisher Phase (22-42 days) 
  

  
 

CWG 1433.07a 1448.12a 1382.27ab 1332.82ab 1286.14bc 1186.77c <0.0001 0.0006 21.08 

CFI 2586.5a 2562.82a 2451.35b 2360.61c 2365.31c 2264.69d <0.0001 0.6613 20.77 

FCR 1.81 1.79 1.78 1.79 1.84 1.91 <0.0001 <0.0001 0.02 

 
 

Overall (0-42 days) 
  

  
 

CWG 2477.65a 2454.04a 2407.06a 2211.10b 2145.67bc 2033.05c <0.0001 0.0321 32.33 

CFI 4030.58a 4001.18a 3955.02a 3717.35b 3682.65b 3572.65b <0.0001 0.3256 33.05 

FCR 1.63b 1.64b 1.64b 1.69ab 1.72a 1.76a <0.0001 0.0197 0.015 

The results are presented as mean values. 
a-d

The values have different superscripts within the same row are 

significantly different at P<0.05. 
1 
IBW= Initial body weight; 

2 
CWG= Comulative weight gain; 

3 
CFI= Comulative feed intake; 

4 
FCR= Feed 

conversion ratio. 

Table 3. pH value of broiler’s pectoralis major fed different proportions of PKP at 42 days of age 

PKP (%) 
pH Values (unit) 

 Day 1  Day 7 

0 6.15 ± 0.10
 

6.01±0.12 

5 6.14 ± 0.07
 

6.25±0.21 

10 6.19 ± 0.09
 

6.21±0.09 

15 6.03 ± 0.22
 

6.14±0.18 

20 6.14 ± 0.09
 

6.13±0.04 

25 6.05 ± 0.16
 

6.05±0.07 

Contrasts, P-values   

Linear 0.4432 0.2865 

Quadratic 0.0505 0.6967 

The results are presented as mean value ± SD 

Table 4. Drip loss of pectoralis major in broiler chickens fed different proportions of PKP at 42 days of 

age 

PKP (%) 
Drip Loss  (%) 

 Day 1  Day 7 

0 5.10±1.33 7.14±2.37 

5 4.34±2.26 4.16±2.15 

10 3.70±1.07 4.96±1.21 

15 3.06±0.98 5.35±1.69 

20 4.63±1.70 5.75±2.57 

25 5.06±2.82 6.81±2.54 

Contrasts, P-values   

Linear 0.9920 0.7984 

Quadratic 0.0574 0.0590 

The results are presented as mean value ± SD 
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Table 5. Breast color meat of pectoralis major in broiler chickens fed different proportions of PKP 

 PKP (%) Breast color meat 

  L*
1 

a*
2 

b*
3 

 0 51.53 ± 5.37
 

4.84 ± 1.78ᵇ
 

15.66 ± 1.48
abc 

 5 51.79 ± 3.57
 

4.16 ± 1.53ᵇ
 

13.05 ± 1.63
c
 

Day 1 10 51.30 ± 3.04
 

4.54 ± 2.15ᵇ
 

14.28 ±2.68
bc 

 15 49.57 ± 3.55
 

6.41 ± 0.82ᵃᵇ 16.63 ± 1.43
ab

 

 20 49.01 ± 2.79
 

6.69 ± 1.39 ᵃᵇ
 

16.02 ± 1.80
abc 

 25 47.97 ± 1.28
 

7.72 ± 1.17ᵃ
 

18.18 ± 2.48
a
 

Contrast, P-values    

 Linear 0.1041 0.0024 0.0083 

 Quadratic 0.7591 0.2829 0.0584 

 0 51.11±3.01 5.60±0.99 15.48±1.63 

 5 49.73±2.65 5.83±1.53 14.98±1.59 

Day 7 10 50.78±2.33
 

5.58±1.17
 

15.22±1.55
 

 15 48.45±4.05
 

7.11±1.45
 

17.19±0.83
 

 20 49.65±2.35
 

7.15±1.58
 

17.15±1.86
 

 25 49.74±3.07
 

7.19±1.32
 

17.63±2.60
 

Contrast, P-values    

 Linear 0.5233 0.0544 0.0546 

 Quadratic 0.4348 0.6395 0.4432 

The results are presented as mean value ± SD 
a,- c 

Means within the same column for each parameter with different superscripts are significantly 

different (P < 0.05). 
1 
L*= Lightness; 

2 
a*= Redness; 

3 
b*=  Yellowness. 

Table 6. Cooking loss of pectoralis major in broiler chickens fed different proportions of PKP 

Cooking Loss (%) 

PKP levels (%) Day 1  Day 7  

0 18.03±2.25 15.45±2.62 

5 16.49±1.37 15.45±2.12 

10 16.49±1.37 16.65±2.53 

15 17.46±1.77 16.58±1.11 

20 18.48±2.06 14.59±1.91 

25 16.13±1.54 17.22±1.07 

Contrasts, P-values   

Linear 0.0644 0.6188 

Quadratic 0.0786 0.7119 

The results are presented as mean value ± SD 
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Table 7. Shear force value of pectoralis major in broiler chickens fed different proportions of PKP 

                                         Shear Force Value (kg/cm
2) 

PKP level (%) Day 1 (g) Day 7 (g) 

0 1256.13±27.24
a
 1089.83±51.98

bc
 

5 1041.16±12.38
c
 1014.03±41.03

cd
 

10 1025.18±7.83
c
 934.69±29.30

d
 

15 876.76±65.46
d
 1254.26±11.66

a
 

20 955.18±31.35
cd

 1086.20±10.23
bc

 

25 1145.96±30.36
b
 1101.83±12.58

b
 

Contrasts, P-values   

Linear 0.4071 0.4103 

Quadratic <0.0001 0.0411 

The results are presented as mean value ± SD 
a-d

Means within the same column for each parameter with different superscripts are significantly different (P < 0.05). 
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 أداء النمو وجودة لحوم الفروجفي تأثير إضافة بروتين نواة النخيل كغذاء 

وعمي ريزا ( 3)ومحمد إدريس الشيمماني (2)وفو هو لي (1)وشوغ هو غو  (1)نور شاهيرا شاهيدان*
 (4)نديم

        سيردانغ، ماليزيا. ماليزيا،قسم عموم الحيوان، كمية الزراعة، جامعة بوترا (. 1)
  سيردانغ، ماليزيا. معهد الزراعة االستوائية واألمن الغذائي، جامعة بوترا ماليزيا،(. 2)
 (. قسم اإلنتاج الحيواني، كمية الزراعة، جامعة بنغازي، بنغازي، ليبيا.3)
       (. قسم عموم الحيوان، كمية الزراعة، جامعة بغالن، بغالن، أفغانستان.4)

   (.nshahidan@yahoo.comai. البريد اإللكتروني: نور شاهيرا شاهيدانم. )*لممراسمة: 

 77/17/2727تاريخ القبول:    18/77/2727تاريخ االستالم: 

 الممخص
جودة لحوم  وصفاتأداء النمو  في (PKP) هو معرفة تأثير بروتين لب النخيل الهدف من هذه الدراسة

يوًما. أجريت الدراسة  42لمدة  PKP تسمين بمغ من العمر يوم واحد بـ صوص 294لفروج. تم تغذية ا
. تم وزن 2718في وحدة الدواجن، قسم عموم الحيوان، كمية الزراعة، جامعة بوترا ماليزيا في عام 

بمعدل سبعة قفص  في كلصيصان  7، حيث وضع اقفصً  42شكل فردي وتخصيصها في ب الصيصان
 %17و %5( والشاهد٪ )مجموعة 7الغذائية  المعامالتمعاممة. كانت  ولكل لكل قفص مكررات

 الوزن التراكميو ،  (FBW) تم حساب وزن الجسم النهائي.   PKP% من25و %27و %15و
(CWG)  ، كمية العمف التراكميو (CFI) ونسبة تحويل العمف ، (FCR).  تم قياس جودة المحوم . كما

 FBW كان لديها PKP من %17و %5كل مكرر. وأظهرت النتائج أن الطيور التي تتغذى بنسبة  في
من  %17و %5. أظهرت الطيور التي تم تغذيتها بنسبة غك 2.4أعمى من  FBW جيد. كان وزن

في الوقت الحاضر يبمغ  تجارياً الطبيعي المطموب لفروج الدجاج  أن معدل التحويل الغذائي PKP بروتين
لم يتأثر فقدان التنقيط ولون المحم كما . عمى جودة المحوم معنوياً  PKP تقريًبا. لم يكن تأثير 1.6

 .في النظام الغذائي PKP وجودب)الخفة( ودرجة الحموضة 
 .تسمين، أداء النمو، جودة المحوم، دجاج ال (PKP) : بروتين نواة النخيلالكممات المفتاحية
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