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Introduction

ky~Prrv^k'*’e (variety meats or meat organs) such as brain, kidney, liver, lung and spleen are among meat
UCtS 331(3 0311 3)6 considered as a nutritionally rich meal as they contain sufficient amounts of high quality 

of a Proteins, minerals and vitamins. Moreover, they are easily digested and their extract provokes the flow 
ysstric juice. (El-Moudy, 1979).

to ^fluence of various cooking and heating treatments on the minerals content of seme food-stuffs typical
eff ® American diet was investigated by Higgs et al. (1972). They found that baking, broiling had little or no 

t on the amounts of the minerals in meat by-products.
Minerals

'eral are not destroyed during cooking of meat organs, so the method of preparation will affect the
content of the meat organs only if drip losses are excessive or cooking water is discarded (McCance and 

1960; Mams, 1975; Chruch and Church, 1975).

E1-Din (1979), reported that Canel's heart is generally a poor source of calcium. It is evident that 
9 had a little effect on calcium concentration.

Saad El-Din (1979) stated that boiling decreased phosphorus content in canel's heart.

Muter
Materials and Methods
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y> spleen, brain and tongue were obtained immediately after slaughtering from Assiut Slaughter house.
representative samples from each of the following specified buffalo organs namely: Liver, heart.

2' 2 . 5
The average age of the cows frem which the samples were withdrawn was the normal commercial aqe
years).

(between

Samples of organs were transfered without delay to the Food Technology Laboratory, Assiut University. 
"i?Sthods:

Sgchnological methods:
TH " *"

^r02en e samples of each organ were divided into four groups. Three groups were placed in polyethlene bags, 
at ~20°C, and further-stored at -20°C for 2,4 and 6 months.

end of every freezing period, samples were drawn at random, thawed at roam tenperature and than
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The fourth group was divided into two parts, and every part was subjected to different treatments as 
follows:-
a) The first part (RAW) : . s

Cut-into small pieces, mixed, chopped twice in a meat chopper, than kept as control in glass contains 
and stored at +4°C for chemical analysis.

b) The second part:
The samples were sliced (5x2.5x2 cm.) and blanched in boiled water for three different periods. The 

samples were minced, thoroughly mixed, then kept in glass containers and stored at +4°C for chemical 
analysis.

B. Chemical Methods:
Mineral content:

Sodium and potassium contents:
Sodium and potassium were determined by a Carl-Zeiss jena flame photometer. The stock electrolyte soluti01’ 

of dry ashing was used according to Jackson (1958).
Phosphorus:

Phosphorus was determined colorimetrically by the ammonium molybdate method as described by Jacobs, (1962)' 
Calcium:

The versine titration method was used for calcium determination, (Jackson, 1958).
Copper, Iron, Zinc, Manganese and Magnesium:

These minerals were determined using unicam SP 1900 atonic absorption spectrophotometer according to 
Gorsuch, (1959).

C. Statistical Methods:
The data were statistically analysed according to the method described by Steel and Torrie, (1960). 

According to this method the correlation coefficient(r) between freezing, as an independent variable and 
boilling as dependent variable is computed on the basis of four data values.

Results and Discussion
Effect of freezing and boiling on mineral's content of buffalo organs:

Tables (1-2) represent the statistical analysis the averages mineral contents of buffalo liver, kidney» 
heart, spleen, tongue and brain.

An over look at these Tables showed that fresh spleen contained higher levels of iron, manganese, calcic“11 
and magnesium than other studied organs.

The phosphorus values are generally higher in liver, followed by brain and spleen, while, heart, tongue 
and kidney contained lowest levels of phosphorus.

The data showed that heart, kidney and spleen had much lower zinc ontent than the other studied organs. 
While brain and tongue had much higher zinc content than the latter. Liver might have an intermediate zinc 
content between tongue and spleen.

On the other hand, liver contained the highest copper and phosphorus levels and the lowest levels of 
calcium and sodium. While brain had the lowest levels of copper, iron and manganese.

Heart recorded the highest potassium level, while tongue contained the lowest level of phosphorus, potaS5 
ium, calcium, iron and copper.

During freeze storage periode it is interesting to note that there is a slight decrease of copper, zinc 
and manganese in all studied organs.

The rate of decrement of sodium, potassium and phosphorus are higher than the other minerals.
It is also noticed frcm above mentioned results that copper, zinc, iron, manganese and magnesium contend 

were increased during boiling, vhile phosphorus, sodium, potassium and calcium were decreased in all studied 
organs.

Such results are in agreement with Price, (1970) and John, (1975).
The results tabulated in Table (1), indicated that the correlation coefficients between freezing and 

boiling of buffalo organs are seen to be almost to I. This indicates that freezing and boiling are strongly 
correlated. This means that the mineral contents are strongly affected during boiling by freezing.

allThe population correlation coefficients are tested using the "t-test" (Table 2). It is clear that in a  

cases the population correlation coefficients are significantly different fran zero.

This supports the sample results and generalizes the freezing-boiling mineral effect to the population-



5a b l e ( i  ) : C o r r e la t i o n  C o e f f i c i e n t s ( r ) b e t  via on F r e e z in g - B o i l i n g .

B u f f a lo
J ^ r g a n s

Cu Zn Iro n Mn Ca Mg Ha K P

•Liver 0 . 9 9 6 7 0 . 9 9 9 7 0 .9 9 6 9 0 .9 8 4 3 0 . 9 4 2 6 0 . 9 8 1 7 0 . 9 7 6 6 0 .9 9 8 5 0 .9 9 8 0

K idn ey 0 .9 7 1 8 0 .9 9 8 5 0 . 9 9 8 3 0 .9 9 1 0 0 . 9 9 4 8 0 .9 8 0 3 0 . 9 7 6 8 0 .9 8 7 3 0 .9 8 2 1

H eart 0 .5 9 3 9 0 . 9 6 9 0 0 .9 9 5 3 0 .9 2 8 4 0-.9478 0 . 9 7 1 4 0 . 9 9 5 0 0 .9 9 4 6 0 .9 3 7 8

S p le e n 0 . 9 9 6 4 0 . 9 9 8 7 0 .9 9 7 1 0 . 9 9 5 1 0 . 9 9 9 7 0 .9 9 6 3 0 . 9 4 8 2 0 .9 9 6 6 0 .9 6 8 5

Tongue 0 . 9 9 7 1 0 . 9 8 2 1 0 .9 9 8 7 0 .9 5 5 3 0 . 9 9 4 2 0 .9 6 9 5 0 .9 6 4 2 0 . 9 7 0 8 0 .9 9 9 2

B r a in 0 . 9 8 7 8 0 . 9 9 7 6 0 . 9 8 0 7 0 .9 9 6 2 0 .9 8 4 3 0 . 9 4 9 9 0 .9 9 3 6 0 .9 9 4 7 0 . 9 8 7 6
 ̂= = =: = = _ _ _ _ _ _

^able (2): Results of "t-test" for significant differences between the means at the 
5 %  level of significance.

B u f f a l o
0l,S a n s Cu Zn I r o n Mn Ca Mg Na K P

L i v e r 1 7 . 3 6 5 7 . 7 3 1 7 . 9 1 7 . 8 9 3 . 9 9 7 . 2 9 6 .4 2 2 5 .7 7 2 2 .3 3

S id n e y 5 . 8  3 2 5 .7 9 2 4 . 2 2 1 0 .4 7 1 3 .8 1 7 . 0 2 6 .4 5 8 . 7 9 7 .3 7 .

B e a r t 1 2 .7 5 5 .5 5 1 4 .5 4 3 . 5 3 4 . 2 0 5 . 7 9 1 4 . 0 9 1 3 .5 5 3 . 8 2

Spleen 1 6 . 6 2 2 7 .7 1 1 8 .5 3 1 4 .2 3 5 7 . 7 2 1 6 . 3 9 4 . 2 2 1 7 . 1 1 5 . 5 0

I o hgue 1 8 .5 3 7 . 3 7 2 7 . 7 1 1 4 .5 4 1 3 . 0 8 5 . 5 9 5 . 1 4 5 . 7 2 3 5 .3 4

B r a in 8 . 9 7 2 0 .3 9 7 . 0 9 1 6 . 1 8 7 .8 9 4 . 2 9 1 2 .4 4 1 3 . 6 8 8 . 8 9
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