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A B S T R A C T 
 
Sixty samples of meat products (beef burger, kofta and canned sausage) (20 of each) were collected to 
determine phosphates and hydroxyproline content. The mean values of phosphate % were 0.4 ± 0.019, 0.41 
± 0.025 and 0.53 ± 0.020 for beef burger, kofta and canned sausage, respectively. The number of examined 
samples exceeding the permissible limit recommended by EOS (2005) for phosphates content was 16(80%) 
and 20(100%) in beef burger and canned sausage samples respectively while it was 4(20%), 5(25%) and 
14(70%) in the examined beef burger, kofta and canned sausage samples, respectively according to FAO 
(2007). The mean values of hydroxyproline contents % in the examined beef burger, kofta and canned 
sausage samples were 1.16± 0.153, 1.57± 0.192 and 0.603± 0.092, respectively. The public health hazard 
of increased phosphates level and the indication of high % of hydroxyproline in some meat products were 
discussed.            .   
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1. INTRODUCTION                                                                                                                           

ncreasing populations and increased 
demand per capita together with 
moderately rapid to rapid income growth 

lead not only to an increased demand for 
staple foods but also for preferred foods 
including, particularly, meat products which 
are concentrated sources of high quality 
protein and their amino acid composition 
usually compensates for shortcomings in the 
staple food. They supply easily absorbed iron 
and assist the absorption of iron from other 
foods as well as zinc, and are rich sources of 
some of the vitamins in the B group (1). 
Using of food additives has become more 
prominent in recent years as Consumers need 
high quality, natural, nutritious, fresh 
appearance and convenient meat products 
with natural flavor and taste and an extended 
shelf life (2 and 3). In living muscles or 

directly after slaughtering, proteins fix water 
and meat are compact and juicy. The 
adenosine triphosphate (ATP) which is 
present in meat allows the proteins of meat 
to keep opened structure. A few days after 
slaughtering, the muscles are contracted and 
meat becomes exudative, water retention 
capability and organoleptic properties are 
altered (4). Hence, in the processing of meat 
and meat products, food grade phosphates 
are one of the food additives. They are 
essential for several reasons such as, 
increasing pH, increasing water holding 
capacity (WHC; structure of muscle protein 
is opened) in order to lead to higher yields 
and stabilized meat emulsions, decreasing 
cooking losses of weight, improving texture 
and sensory properties (tenderness, juiciness, 
color, flavor). In addition, extending shelf 
life, etc. (5, 6 and 7). Phosphates used in 
meat processing industries are the salts of 
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phosphoric acid and sodium or potassium. 
They are polyelectrolytes able to change the 
ionic charges distributions. Thus, the 
addition of phosphate increases the ionic 
strength of the meat and consequently, an 
increased ionic strength leads to a more 
severe degree of swelling of the muscle 
fibers and activation of protein. Enhanced 
levels of activated and swollen protein 
support the immobilization of the water 
added to meat products and the 
emulsification of fat (8, 9, 10, 11 and 12). 
Recently, a high-normal serum phosphate 
concentration has also been found to be an 
independent predictor of cardiovascular 
events and mortality in the general 
population. Therefore, phosphate additives 
in food are a matter of concern, and their 
potential impact on health may well have 
been underappreciated (13). Meat consists of 
connective tissue proteins, which decrease 
tenderness of meat. Collagen is the most 
common protein found in connective tissue. 
For the manufacture of processed-meat 
products, meat with high levels of collagen 
can result in detrimental effects on end-
product quality, such as gelatin formation, 
grainy and brittle texture, which are all 
undesirable. The nutritive value of the 
product decreases, as connective tissue is 
deficient in essential amino acids (14). 
Hydroxyproline, a non-essential amino acid 
constituent of proteins, is mainly found in 
connective and bone tissue and forms up to 
10% of collagen molecules (15). The 
addition of low value meat is generally 
considered to be the most frequent 
adulteration of meat –based products, such as 
sausage, hamburger, etc. A suitable marker 
for identifying the quality of raw material 
used for meat – based preparation is collagen 
content which can be calculated by the 
concentration of the amino acid 4- 
hydroxyproline (16). Therefore, the aim of 
this work is to determine phosphates and 
hydroxyproline content in frozen (beef 
burger, kofta and canned sausage).                                      

2. MATERIAL AND METHOD 

2.1. Collection of samples                                                       

60 random samples of meat products 
represented by frozen (beef burger, kofta and 
canned sausage) (20 of each) were collected 
from different supermarkets in Menufia 
governorate and the following examinations 
were carried out:                                                                    

2.2. Determination of Phosphates (17) 

 Accurately, 3 gm of the sample were 
digested in 20 ml nitric acid & 5 ml sulphuric 
acid. Heating and complete digestion by drop 
wise addition of nitric acid until colorless 
were carried out. The heating was continued 
until appearance of white fumes. After 
cooling, 15 ml distilled water was added and 
boiled for 10 minutes was done. 
Accordingly, the determination of 
phosphates was occurred by the colorimetric 
procedure.                                                                              
To 25 ml of the prepared solution, 5 ml 
molybdate solution and 2 ml hydrazine 
sulphate solution were added in 50 ml 
graduated flask. The mixture was then 
diluted with distilled water to the mark and 
boiling in a water bath for 10 minutes. The 
absorbance was measured at 680 nm against 
the blank reagent. The phosphate content 
was determined by aid of a calibration graph 
prepared from measuring of the standard 
solutions of potassium dihydrogen 
phosphate (0, 2.5, 10, 20, 30, 40 and 50 mg). 

2.3. Determination of Hydroxyproline (17)                            

The following method is widely used for 
determination of hydroxyproline in meat 
products. In a clean flask, 4 gm of the sample 
were mixed with 100 ml tin solution and 6 ml 
HCl and left for 16 hours. However, the 
mixture was filtered 3 times through filter 
paper. Thus, 25 ml of the filtrate was 
adjusted to pH 8± 0.2 also 4 ml of the 
solution was pipette to a test tube containing 
2 ml chloramines- T- solution and left for 20 
minutes. Then 2 ml of color reagent 
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(dimethylamine benzaldehyde in 35 ml per 
acetic acid) were added and thoroughly 
mixed with the solution, which was heated at 
60 oC for 20 minutes. After cooling, the 
absorbance of the solution was measured at 
558 nm. The calibration curve was prepared 
with 4 ml aliquots of hydroxyproline 
solutions containing 0.5, 1.0, 1.5 and 2.0 mg 
/ ml, respectively. Thus, the hydroxyproline 
% in the examined samples was determined 
based on the calibration graph.             

2.4. Statistical analysis procedure:                                                     

The data were statistically evaluated by analysis 
of variance (ANOVA) according to the 
procedures reported by (18).                                                                                                          

                                                                                      

3. RESULTS AND DISCUSSION 

The processing of meat by different ways 
cannot overcome the potential hazard arising 
from the bad and illegal use of some curing 
additives and the use of low quality meat, 
thus, the quality of raw material (meat) as 
well as additives and final products are very 
important for public health. Therefore, the 
use of low quality ingredients in the 
processing yields low quality meat products 
(19). Phosphates are not considered as direct 
preservatives. They only can impart some 
desirable properties when used as acidulates 
or in combination with other food ingredients 
(20). One of its major advantages is the 
opportunity to reduce the sodium chloride 
(NaCl) content in cured meats, while 
retaining the water-binding capacity of the 
higher salt concentrations that in cooked 
sausage salt content could be reduced to about 
1.4% with addition of phosphate (21). NaCl 
is recognized as a pro-oxidant in meat, so that 
the addition of phosphates is particularly 
advantageous in those products where 
rancidity could quickly develop (22). The 
obtained data in table (1) discussed the 
statistical analytical results of phosphates 

content % in the examined meat products 
samples that the mean values of  phosphate % 
were 0.4 ± 0.019, 0.41 ± 0.025 and 0.53 ± 
0.020 for beef burger, kofta and canned 
sausage, respectively.  Nearly similar result 
for phosphates % in examined beef burger 
samples was recorded  by (23) with mean 
value 0.399± 0.020 while higher result was 
reported by (24) with mean values 0.45± 0.02, 
0.49± 0.01, 0.54± 0.01 and 0.56± 0.01 for 
examined beef burger samples related to 
different processing factories.  At the same 
time, these results were slightly higher than 
those reported previously (23)    for 
phosphates % in examined canned sausage 
samples reporting mean value 0.414± 0.0245. 
In addition, table (1) summarized the number 
of examined samples exceeding the 
permissible limit recommended by (25) and 
(26) for phosphates content that 16(80%), and 
20(100%) of beef burger and canned sausage 
samples exceeded (25) limit and 4(20%), 
5(25%) and 14(70%) of beef burger, kofta and 
canned sausage, respectively exceeded (26) 
limit.   Using of appropriate amount and 
mixture of phosphate can lead to the 
improvement of some properties of final 
products, such as moisture retention, water 
holding, and color protection, slowing down 
of oxidation, extension of shelf life, 
stabilizing and enhancing structure of final 
products. Under European legislation, 
phosphates are not permitted in fresh meat, 
but could be added to meat products. The 
permitted levels of phosphates in meat and 
meat products is 5g /kg expressed as 
phosphorus peroxide P2O5) individually or in 
combination in the finished product (20). As 
phosphate usage is limited to 0.5% in 
countries such as the United States and 
Canada, it is totally prohibited in Germany for 
meat products (27)   . At concentration of 0.3 
to 0.5% could lead to products with 
unacceptable bitter taste (28) so food 
phosphate, used in meat and meat products, 
must be manufactured according to good 
manufacturing practices (GMP) (29). 
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Inorganic phosphate in food additives is 
effectively absorbed and can measurably 
elevate the serum phosphate concentration in 
patients with advanced CKD (13). The 

dietary intake of phosphate and the serum 
phosphate concentration are important 
matters not just for persons with renal disease,  

Table (1). ) Statistical analytical results of phosphates content % in the examined meat products (n =20) 

 

  

 
 

 

 

 

 

 

* The maximum permissible limit for phosphates (0.3%) according to EOS. No. (1688 and 1971 / 2005) 
for beef burger and canned sausage while EOS.No. (1973 / 2005) did not have limit for addition of 
phosphates to kofta. ** The maximum permissible limit for phosphates (0.5%) according to FAO (2007) 
for meat products. (a, b) insignificantly different between similar litter using multiple range test for  
comparative of means. 

Table (2) Analysis of variance (ANOVA) of phosphate content in the examined meat products 
samples 

 

 

 

 

 

*** = High significant 
differences between three products (P< 0.01). DF = Degree of freedom SS = Sum squares, 
MS = Mean squares 

Table (3). Statistical analytical results of Hydroxyproline contents % in the examined samples of 
meat products (n = 20) 

 
Canned 
sausage 

 
 

kofta 

 
 

Beef burger 
 

products 
 
 
Hydroxyproline 
% 

 Samples 
over  
permissible 
limits 
according to 

  
  

Mean  
± 

SE  

  
  

Maximum  
   

  
 

Minimum 
 

    
 

Phosphate 
% 

 
 

  Products 
  

FAO(2007)EOS(2005)

 
4(20%) 

  
16(80%)  

  
a0.0190.40± 

 
0.56 

  
0.28 

  
Beef burger

  
5(25%)  

  

  
- 

  
a0.41±0.025 

  
0.60 

  
0.21 

  
kofta

14(70%) 20(100%) b0.53±0.0200.63 0.37 Canned sausage

P value F. valueMS DFSS Source of variance 

0.0002   *** 10.29    0.097  2     0.195Between products 

  0.009  57   0.542Within one product  

   59   0.737Total  
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0.083 0.09 0.13 Minimum 

1.25 2.95 2.34 Maximum 

0.603 a 

± 0.092 
1.57 c

± 0.192 
1.16 b

± 0.153 
Mean 
± SE 

 

(a,b,c) insignificantly different between similar litter using multiple range test for  comparative of means 

Table (4) Analysis of variance (ANOVA) of Hydroxyproline content in the examined meat 
products samples  

 

*** = High significant differences between 3 products (P< 0.01)   DF = Degree of freedom  

  SS = Sum squares     MS = Mean squares                                                                                      

but for the public as well. It has recently been 
determined that phosphate additives in food 
may harm the health of persons with normal 
renal function (30) and (31). Table (2) 
revealed that there were high significant 
differences for phosphate percentage between 
three products at (p < 0.01). Meat tenderness 
is therefore considered as one of the most 
important meat qualities attributes (32) and 
(33). Despite many changes in consumer 
attitude towards red meat consumption, one 
expectation has remained constant namely 
that meat should be consistently tender (34). 
Meat quality is becoming increasingly 
important to meat processors and consumers 
(35). The determination of hydroxyproline in 
meat products is an often used as parameter 
for the evaluation of meat quality so table (3) 
discussed the hydroxyproline contents % in 
the examined beef burger, kofta and canned 
sausage samples with mean values 1.16± 

0.153, 1.57± 0.192 and 0.603± 0.092, 
respectively. This result was slightly higher 
than that recorded by (23) who scored 
0.108±0.0024, 0.277±1.057 and 0.116±0.003 
as mean values of hydroxyproline % in beef 
burger, luncheon and sausage, respectively,  
while higher result 3.04, 2.85 and 2.29 was 
the mean values of hydroxyproline % in the 
examined beef burger, kofta and sausage samples, 
respectively was reported by (36). Table (4) 
revealed that there were high significant 
differences for hydroxyproline percentage 
between three products at (P< 0.01). 
Chemical procedures have high accuracy and 
suggested that it should be used for control 
quality in practice to determine connective 
tissue content and to detect adulteration (37). 
Presence of  high amount of hydroxyproline 
is an indication that raw material with cheap 
quality was used  in which food business 
operators (Meat-processing industry) are 

P value F. value MS DF SS Source of variance 

0.0001***        10.34 4.747 2 9.494 Between products 

  0.459 57 26.17 Within one product   

      59 35.66 Total               
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trying to lower the cost of their meat products 
using the lower categories of meat (less 
biological and nutritional value), with a 
higher content of connective tissue (38). 
Although of further research is warranted to 
develop effective strategies of dietary 
supplementation with proline or 
hydroxyproline to benefit health, growth, and 
development of animals and humans (39) 
proline promoted the formation of N-
nitrosopyrrolidine. It could also be confirmed 
that the higher the temperature of the meat 
processing procedure and the higher the 
sodium nitrite amounts added, the higher 
were the yields of the respective N-
nitrosamines (40).                                  
We can concluded that some of the examined 
meat products especially canned sausage 
exceeded the permissible limit recommended 
by EOS(2005) and FAO(2007) for 
phosphates %  and some examined meat 
products as beef burger and kofta showed 
higher % of hydroxyproline (nonessential  
amino-acid ) which is used as a measure of  
connective tissue of meat . which means that 
there is a replacement of high biological 
animal proteins with low price constituents. 
Therefore the following recommendation 
must be taken in consideration: - High quality 
raw meat and additives should be used: - 
Strict hygienic measures during different 
stage of processing, handling,  

- Food safety management (ISO 22000) 
should be applied to meat processing plants. 

- Educational programs should be given for 
processors to improve the quality of meat 
products and ensure a maximum of safety to 
the consumer   

 - Food control authorities must be played a 
large role on different factories to produce a 
very good product storage, transportation and 
marketing. 
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 اللحوم منتجات بعض فى والهیدروكسي برولینالفوسفات  عن الكشف

   دالیا عاطف سالم ، نهله احمد ابو الروس

   معهد بحوث  صحه الحيوان- فرع شبين الكوم

   العربي الملخص

 نوع وذلك لتحدیدعینة من كل  20 بواقع  المعلب والسجق الكفتة عینة من منتجات اللحوم شملت البیف برجر و 60تمت هذه الدراسة على 
‚ 025±0‚41، 0‚019± 0‚40هذه المنتجات  الفوسفات فىاملاح  المنتجات وكان متوسطفى هذه  والهیدروكسي برولیننسبة املاح الفوسفات 

 20و) %80( 16تخطت الحد المسموح به طبقا للمنظمة القیاسیة المصریة  التيالعینات  وكان عدد التوالي.على  0‚020± 0‚ 53و 0
للمنظمة  به طبقاتخطت الحد المسموح  التيبینما كان عدد العینات     التواليعلى  المعلب والسجق البیف برجر   لعینات ) % 100(

كما كان متوسط  التوالي.لعينات البيف برجر و الكفتة و السجق المعلب على ) % 70( 14و) % 25( 5و) % 20( 4العالمیة (الفاو) 
. كما تمت مناقشة التوالي علىالكفتة و السجق المعلب للبیف برجر 0‚ 092±0‚ 603و 0‚192±1‚57 ،0‚153±1‚16برولین  الهیدروكسي

لین فى هذه برو  الهیدروكسيكما تمت مناقشة دلالات تواجد نسبة عالیة من  به.الخطورة الصحیة لزیادة املاح الفوسفات عن الحد المسموح 
  المنتجات.
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