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Abstract— Halal meat products have two billion consumers worldwide, and which are growing annually by more than 

20%. However, there is no intelligence device or a specific mechanism available for consumers to check whether the meat 

is Muzekah or not? Seven hundred years ago it was stated that"if a municipal employee has doubts over the meat whether 

it is Halal or not, he should test it in water; Halal meat (Muzekah) sinks in water whereas non-halal meat (meat of 

deceased animal) floats over water. He should also cast a piece of the meat on hot coal, and if it sticks to the coal then it is 

Halal (Muzekah), and if it did not stick then it is from a deceased animal. The aim of this study is to validate this statement 

by analyzing why the Muzekah meat sinks in water and sticks onto the hot coals, in order to identify a suitable detecting 

mechanism that can differentiate between the meats produced by Muzekah and other methods of slaughtering. The 

density, water holding capacity (WHC) and aerobic plate counts (APC) were measured and used to validate and justify the 

statement. We have measured the average densities of chickens that were killed by three different methods: Muzekah, 

which means slaughtered within the fulfillment of Islamic requirements; Slaughtering (SWP), which means slaughtered 

without pronouncing the name of Allah, and Dead, which means died without slaughtering. Chicken meats obtained from 

these three methods of killings and commercially available chicken meats from local company in KSA have showed 

significant variations in the average densities. It was found that the Muzekah meat and fresh fish have higher average 

densities than water. Thus both of them sink in water. The substance sinks in the liquid if it is denser than the liquid. It was 

also found that Muzekah meats have low WHC compared to other types of meat with significant values. While higher WHC 

is observed in the meat of dead chicken and causes it to absorb the heat of the hot coal and puts it off without sticking to it. 

While Muzekah meat has low WHC and thus does not put off the hot coal, but instead sticks to it. On the other hand, the 

low APC of Muzekah meat means that it is clean, healthy and dense, and thus it sinks in water. The obtained results 

significantly validated, confirmed and supported the statement about the sinking ability of Muzekah meat. This sinking 

ability is innovative and a simple detecting mechanism that can differentiate between Muzekah meat and meats 

slaughtered using other methods and will serve the demands of Muslim communities and humanity in general. 

 
Index Terms—Muzekah, Slaughtered, Dead, Chicken, Densit .  

I. INTRODUCTION 

Islamic communities significantly distrust the safety and validity of imported meat in the markets, whether it has 

been slaughtered within the fulfillment of Islamic requirements (Muzekah) or not. The demand for Muzekah meat 

is very high and yet, there is no simple scientific method to help consumers to differentiate between Muzekah and 

non-slaughtered (Dead) meat in the market [1-4]. Muzekah means cutting the carotid and the jugular blood vein by 

cutting the neck up to the spinal cord and then leaving the animal to die. This method is used for birds, cattle, sheep 

and goats, whereby the animal is laid down on its right side and the blood carrying arteries and veins are cut. The 

practice of Muzekah in Islam has always been to apply a sharp blade to the neck of the animal. There are many 

conditions for Halal Slaughtering (Muzekah) as mentioned in [1-8]. The perceptions of risk towards animal meat 

vary with time and depend on the consumers groups [5-9]. It is prohibited for Muslim to eat any of the followings: 

any animal that died before performing the Muzekah slaughtering, the blood and flesh of swine, meat which has 

been invoked other than the name of Allah, in addition to any meat contaminated or mixed with non-Halal meat. On 

the other hand, Muslims are allowed to eat seafood without slaughtering and the Muzekah meat of lawful animals.  

Studies have shown that Halal slaughtered meat (Muzekah), but not other conventional methods used in many 

countries, protects consumers from many food-borne diseases [5-10]. It is well recognized as one of the main 

reasons for the popularity of Halal products even among non-Muslim consumers. Moreover, the way of Muzekah 

slaughtering process is of significant importance for human health, safety and quality of the meat. Globally, the 

Halal market that spans from food to finance and tourism is worth USD 3 trillion. According to the latest estimated 

report, Halal products have two billion consumers worldwide, and which are growing annually by more than 20% 

[11]. However, there is no intelligence device or a specific mechanism available for consumers to check whether 

the meat is Muzekah or not? In addition to that there are few scientific published reports on this important area 

[1-6]. 
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Muhammad Al-Qurashi, Ziauddin, deceased in 1307 C. E. (729 A. H.), stated that "if a municipal employee has 

doubts over the meat whether it is Halal or not, he should test it in water; Halal meat (Muzekah) sinks in water 

whereas non-halal meat (meat of deceased animal) floats over water. He should also cast a piece of the meat on hot 

coal, and if it sticks to the coal then it is Halal (Muzekah), and if it did not stick then it is from a deceased animal. 

This is similar to eggs, which sink in water if they are good, whereas float if they are spoiled" [1]. The aim of this 

study is to validate this statement by analyzing why the Muzekah meat sinks in water and sticks onto the hot coals, 

in order to identify a suitable detecting mechanism that can differentiate between the meats produced by Muzekah 

and other methods of slaughtering. The density, water holding capacity (WHC) and aerobic plate counts (APC) 

were measured and used to validate and justify the statement.  

 

Density is a measure of the ―compactness‖ of matter within a substance and is defined as the mass per unit volume 

[12-13]. Its standard metric unit is (kg/m
3
). The volume of any solid object, irregular or regularly shaped, can be 

measured by liquid displacement method. The solid is submerged in a liquid in which it is not soluble, and the 

volume of the displaced liquid is measured. The bulk density averages of chicken’s bone, skins and breasts were 

reported as 881, 1113 and 1121 kg/m
3
, respectively [14]. While the densities of fresh fish 1045 kg/m

3
, seawater 

1025 kg/m
3
, pure water 1000 kg/m

3
, pork 970 kg/m

3 
and for blood 620 kg/m

3
 [14-15]. The specific heat of water 

cwater= 4186 J/(kg K) is the largest among all common materials. It means that water can give off or take in large 

quantity of heat with little change in temperature [16].  

 

Water holding capacity (WHC) of raw and cooked meat has been related to some important organoleptic properties 

such as juiciness and tenderness [17]. Change in WHC of muscle homogenates has been shown to be closely 

related to the pH, and to be a sensitive indicator of variations in the charges and structure of muscle proteins. An 

efficacious way of preventing food-borne human diseases is to monitor the microbiological quality of poultry meat 

and meat products during production, storage and distribution. Epidemiological reports suggest that poultry meat is 

still the primary cause of human food poisoning [18]. The micro flora of poultry might be transferred from the 

primary production sites to production lines, and further, by subsequent contamination [19]. Micro flora of crude 

chicken meat is heterogeneous and originates from slaughtering premises, operators’ hands, equipment and outfit, 

in addition to water and air [20-22].  

II. MATERIALS AND METHODS 

A. Collection of samples  

The aim of this study is to validate Ziauddin's statement by analyzing why the Muzekah meat sinks in water and 

sticks onto the hot coals, in order to identify a suitable detecting mechanism that can differentiate between the 

meats produced by Muzekah and other methods of slaughtering. The density, water holding capacity (WHC) and 

aerobic plate counts (APC) were measured and used to validate and justify the statement. To achieve the aims, 

one-month-old chickens (n = 9) were obtained from a commercial hatchery. The chickens were hydroid strains and 

their weights ranged between 1.5-1.75 kg. Each chicken was kept immediately after slaughtering in a sterilized 

container, and transported under aseptic conditions to the Laboratory at the Faculty of Science, University of Hail.  

B. Methods of slaughtering 

 i. Muzekah method 

The chicken was put in a chicken killing cone. The head was pulled out through the end of the cone, and then the 

artery was cut just below the jaw line. The chicken was left to bleed out until the reflexes stopped, and then washed 

off to remove dirt. 

 ii. Slaughtering without pronouncing (SWP) the name of Allah method:  

Without performing in the name of Allah, and without adhering to the conditions of the Muzekah method, the 

chicken was put in the jaw line. The chicken was left to bleed out until the reflexes stopped, and then washed off to 

remove feathers and dirt. 

 ii. Dead method:  

In order to keep all the amount of blood within the meat, the chicken was put in a plastic bag, and sealed until the 

chicken could not breathe, suffocated and died out.  

http://en.wikipedia.org/wiki/Density#cite_note-2
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C. Preparation of meat samples 

Poultry meat samples were prepared for analysis, which included: Muzekah, Slaughtered (SWP) and dead chicken 

meat and chicken meat from local company. All the chicken meats were chilled immediately within two hours of 

slaughtering to 5 °C to insure the prompt removal of the animal heat and preserve the wholesomeness of the 

products. Each meat sample was divided in two parts, one part was packed, sealed, chilled, and kept as a reference. 

The other part was chilled for 24 hours and then used for analysis.  

D. Measurement of density 

Density is defined as the mass per unit volume.  

                                    (1) 

Where ρ is the density, m is the mass and V is the volume [11-12]. 

Archimedes’ Principle states that ―An object immersed in liquid, fully or partially, experiences an upward buoyant 

force. The magnitude of this force is equal to the weight of the volume of liquid displaced by the object.‖  

                                   (2) 

Where FB is the buoyant force on the object, the acceleration due to gravity g = 9.82 m/s
2
, F is the density of the 

fluid, and V is the volume of the object immersed in a fluid which equals the volume of the displaced fluid. It is 

possible to use Archimedes principle to determine the density of an object without even determining its volume. 

According to Archimedes principle 

aB  W - W F                                   (3) 

Where W is the actual weight of the object measured in air (W = mg), and Wa is the apparent weight while the object 

is immersed in a fluid. Comparison between equations (2) and (3) allows us to write 

 W - WgVF aB   F                                (4) 

Solving this equation for the volume of the object ― 

                                    (5) 

Substituting it into the definition of density (1) we arrive (after simplification) to: 

                                      (6) 

Thus Archimedes principle was used to measure the density of chicken.  

The spring balance was set on the Zero scale. The chicken meat was hanged first from the string. The balance was 

read the same as when the chicken meat was placed on top of the pan. The mass was multiplied by the acceleration 

due to gravity to get the actual weight W, and then the data was recorded. While the chicken meat was still hanging 

from the balance, the chicken meat was submerged in a beaker of water so that the entire meat was under water but 

was not touching the sides or bottom of the beaker. The reading on the scale was recorded and multiplied by 

gravity to get the apparent weight Wa, then the density of the chicken meat was calculated. 

E. Aerobic plate count 

Aerobic plate count (APC) was carried out on total plate count agar. The medium was autoclaved and maintained 

at 46ºC. Samples were serially diluted and an aliquot of 1 ml of each of the serial dilutions was transferred to the 

petri dishes (4 inch in diameter) and molten agar (15-20 ml) was poured on it. Plates were gently swirled to 

uniformly mix the sample and incubated at 37ºC for 48 hours. After incubation APC was determined from 

appropriate plates. Characteristic colonies appearing on the respective selective agar media were counted, 

multiplied by the dilution factor and expressed as colony forming units per ml c.f.u/ml. 

 

F. Water holding capacity (WHC) 

The samples were wrapped with a nylon net and 3-pieces of filter paper. The wrapped samples were centrifuged at 

3000Xg for 20 min. The percentage ratio of sample weight difference between, before, and after centrifugation, to 

sample weight before centrifugation provided free water content. The difference between moisture content and free 

water content was described as the water holding capacity index. 

 

http://en.wikipedia.org/wiki/Density#cite_note-2
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III. RESULTS AND DISCUSSIONS 

Fig. 1 shows the densities of Muzekah, from left to the right, Saudi company chicken, Fish, Seawater, Slaughtered 

(SWP) chicken, water, dead chicken, pork, calculated average density of Muzekah and blood and finally blood. It 

can be clearly seen that the Muzekah, Saudi Company meats and fresh fish have higher densities than seawater. 

That means the three of them would sink deeply in both seawater as well as pure water. This result is in full 

agreement with Ziauddin's statement [1].   

 
Fig 1: Densities of Different Types of Meats. 

 

On the other hand the SWP meat shows less density than the seawater and more than pure water. That means it 

floats in seawater and sinks in pure water, which was not mentioned in the statement [1]. While the dead chicken 

meat shows less density than pure water, which means it floats. It was reported that the densities of pork and blood 

were 970 and 620 kg/m
3
, respectively [13-14] both less than the density of pure water (1000 kg/m

3
). It is well 

known that, it is forbidden for Muslims to eat the meat of dead animals, the flesh of swine and blood. The three of 

them have densities less than the density of pure water and float on it. This is a simple method for Muslims to 

differentiate between allowed and forbidden fresh meats by immersing them in pure or seawater, where if they sink 

means they are fresh and permissible to eat, whereas if they float, they are not permissible for him to eat.  

 

Fig. 2 shows the results of aerobic plate counts (APC). The microbial counts of Muzekah meat were followed by 

Saudi company meat (SC), SWP meat and the dead chicken meat. The higher APC for the dead chicken meat was 

more than 6 log10 CFU/cm
2
, which indicates highly contaminated meat, thus containing a growth of different types 

of bacteria and synthesis of gasses that increased the volume and reduced the density of dead meat, and thus it 

floated.  

 

Low APC of Muzekah meat means that it is clean, healthy and dense. Thus the Muzekah meat sinks in water, 

which supports the statement.  

 

WHC of Muzekah, SC Saudi local company, SWP, dead chicken are shown in Fig. 3. It is clearly shown that the 

Muzekah meat has low WHC compared to the other types of meat. While higher WHC was observed in the meat 

of dead chicken. Water has the largest SHC among all common materials. It means that water can give off or take 

in large quantity of heat with little change in temperature. Thus, the higher WHC of dead chicken meat causes it to 

absorb the heat of the hot coal and off it and does not stick on it. While the Muzekah meat has low WHC, which 

means it is not able to put off the hot coal but instead it sticks on it. 
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Fig 2: Aerobic Plate counts of different meat types by log10 CFU/cm2. 

 
Fig 3: Water holding capacity (WHC) of different meat types. 

In addition to that, low WHC in Muzekah meat decreases the volume and increases the density. Thus the 

Muzekah meat sinks. Both results support the Ziauddin's statement [1]. Thus the sinking ability of Muzekah meat 

seems to be a suitable and simple detecting mechanism that can differentiate between it and other methods of 

slaughtering. 

IV. CONCLUSION 

It is well known that, there is no intelligence device or a specific mechanism available for consumers to check 

whether the meat is Muzekah or not? The aim of this study is to validate Ziauddin's statement by analyzing why the 

Muzekah meat sinks in water and sticks onto the hot coals, in order to identify a suitable detecting mechanism that 

can differentiate between the meats produced by Muzekah and other methods of slaughtering. It is found that the 

Muzekah meat and fresh fish have higher average densities than seawater. Thus both of them sink in water. It is 

also found that, Muzekah meat has low WHC compared to other types of meat with significant values. While 

higher WHC is observed in the meat of dead chickens. Thus, the higher WHC of dead chicken meat makes it to 
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absorb the heat of hot coal and thereby dramatically reduces the surface temperature of coal and does not stick on 

it. While Muzekah meat has low WHC and does not reduce the surface heat of hot coal dramatically but instead 

sticks on it. The higher APC of the dead chicken indicates highly contaminated meat, with growth of bacteria and 

synthesis of gasses that increased the volume and reduced the density and enhanced the floating. While low APC of 

Muzekah meat means that it is clean, healthy and dense and have sinking ability in water. Hopefully, the aim of this 

study is achieved. The obtained results have validated, confirmed and supported Ziauddin's statement and the 

sinking ability of Muzekah meat. This sinking ability is an innovative and simple detecting mechanism that can 

differentiate between Muzekah meat and meats of other methods of slaughtering, and will serve the demands of 

Muslim communities and humanity in general.  
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