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6 - 3 5 EFFECT OF FREEZING AND BOILING ON MINERAL CONTENT OF SIX EGYPTIAN BEEF O R S ^

Prof. M.Kamal E. Youssef., Prof. M.K. Farag, Di. S.A. Tolba and M.A. Sele*1"' 
Food Sci. & Techn. Depart., Fac. of Agric., Assiut Univ., Assiut, A-R- M ’Pt
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This investigation was carried out to study freezing boiling effect on the mineral c

six beef organs, namely: Liver, Heart, Kidney, Spleen, Tongue and Brain. coflten''
Copper, Zinc, Iron, Manganese, Calcium, Magnesium, Sodium, Potassium and Phosphorus 

the afore-mentioned organs were evaluated. The results revealed that: aneŝ !-
Liver, heart and spleen of beef contained higher levels of copper, iron, manganese, ’ 
potassium and phosphorus than the other organs, except brain which contained relativ 
levels of magnesium, potassium and phosphorus than tongue and kidney.

¿- Z.inc levels in all organs were found to be much higher than other minerals.
3- Spleen and liver were of relatively higher iron content. s zW*6'
4- In general, all studied beef organs may be considered rich sources of iron, phospt 1°rI£j’

manganese, potassium and copper, while it may be considered good sources of sodium 
magnesium in human diet, but they are poor sources of calcium. \Jr\î e

3- Boiling, resulted in decreasing phosphorus, calcium, sodium and potassium contents,
zinc, copper, Iron, manganese and magnesium contents were increased in all beef °rg



Introduction

^ n o ^ 16 o ffa ls  (variety meats or meat organs) such as. brain, kidney, l iv e r , lung and spleen are 
enj- L®031" by-products and can be considered as a nu tr itio n a lly  rich  meal as they contain su ff ic i-  
^geS°UntS °f  high <3u a litY animal proteins, minerals and vitamins. Moreover, they are ea s ily  

®ted and th e ir  extract provokes the flow of gastric  ju ice . (El-Moudy, 1979). 
stUff influence of various cooking and heating treatments on the minerals content of some food- 

s typ ical to the American d ie t was investigated by Higgs e t a l . (1972). Ihey found that 
broiling had l i t t l e  or no effec t on the amounts of the minerals in te a t by-products. 

4ffS(? r‘eral's are not destroyed during cooking of neat organs, so the method of preparation w ill 
is ¿¡.¡̂ .it3lG mineral content of the meat organs only i f  drip losses are excessive or cooking water 

searded (McCance and Widdowson, 1960; Adams, 1975; Chruch and Church, 1975).
®Viden+̂  E3-Din (1979) , reported that camel's heart i s  generally a poor source of calcium. I t  i s  

g  ̂ that boiling had a l i t t l e  effect on calcium concentration.
83(3 El-Din (1979) , stated that boiling decreased phosphorus content in camel's heart.

I-
i^terials: Materials and Methods

representative samples from each of the following specified beef organs namely;. L iver, 
SlatghteidT Y, Spleen' brain 311(3 tongue were obtained immediately a fte r slaughtering frcm Assiut

' average age of the cows from vhich the samples were withdrawn was the normal commercial aqe
ŵeen 2-2.5 years).

tbivfan'ples of organs were transfered without delay to the Food Technology Laboratory, Assiut 
Methods:

technological methods:
Pot, ® sai,P les of each organ were divided into four groups. Three groups were placed in 

At'tf06 bags, frozen a t  -20°C, and further-stored a t  -20°C for 2,4 and 6 months, 
arid ™e end of every freezing period, samples were drawn a t  random, thawed a t room temperature 

.T1611 analysed.
tjgg, e fourth group was divided into two parts, and every part was subjected to different 
a) as follows:

¿b® f i r s t  part (RAW):
oot^. t 'in to  sn a il pieces, mixed, chopped twice in a neat chopper, than kept as control in g lass 

■^ers and stored a t  +4°C for chemical analysis.

*>) Th
second part:
sewples were sliced  (5x2.5x2 cm.) and blanched in boiled water for three d ifferent periods. 
es were minced, thoroughly mixed, then kept in g lass containers and stored a t  +4°C for 

8' p?31 analysis.
SySfea l Methods: 

rab content:''& v^--E 2b§ssium contents:
3yte sq}1®1.311(3 Potassium were determined by a ca r l-z e iss  jena flame photometer. The stock e lec tre - 
:hoSgh0j^tion or dry ashing was used according to Jackson (1958) .

ÎaCr> b ? ?orus was determined colorim etrically by the ammonium molybdate method as described bv
^ 4 : 2 ! ‘
"2Beet-e ^ rsine titra tio n  metliod was used for calcium determination, (Jackson, 1958). 

i^i -i£22i_Zinc^manganese andjmagnesium:
Minerals" were determined using unicam SP 1900 atonic absorption spectrophotometer 

C- s£-ng to Gorsuch, (1959).
^--Jtis t ic a l Methods:

!l960)S data were s t a t is t ic a l ly analysed according to the method described by Steel and Torrie, 
bvjg ‘ According to th is method the correlation coeffic ient (r) between freezing, as an

ant variab le and boiling as dependent variab le i s  computed on the basis of four data values.
Results and Discussion

iTifj „freezing and boiling on m ineral's content of beef organs: 
c 0tl' man"SU"^S revealed that fresh l iv e r , heart and spleen contained larger leve ls of copper 
CQtl* ^ w îg?nese, magnesium, potassium and phosphorus than the other organs, except brain, which 

Gene higher leve ls of magnesium, potassium and phosphorus than toungue and kidney.
“thwpi r a l l y i phosphorus values are higher in beef l iv e r , brain and spleen. (Price and 

1970).
^  3eve3-s la  a l l  organs were found to be much higher than copper, and manganese which is

HirT16nt with Vnderwood (1977) .
C0'blcidRSSt.Z1J1C l eye ls  are found in brain followed by tongue and kidney, respectively, which 
On ^idrS Ŵ 1 H°atb (1973) and Ringena, (1971).

tongue, heart and spleen were s ign if ican tly  higher in i t s  calcium and sodium 
3 tnan the other two organs.



Spleen and liv e r  contained re la t iv e ly  mare iron contents. I t  i s  noteworthy, that a l l  or<3anS 
contained re la t iv e ly high mineral content than that of meat. „

In general a l l  organs may be considered as rich sources of phosphorus, iron, zinc, m n g f'trqaiiS 
potassium and copper, except brain which i s  considered good source of copper. Moreover, a l l  
may be considered as good sources of sodium and magnesium in  human d ie t, but they are po°r s0ta 
of calcium.

On the other hand, the re su lts  shewed that there i s  a s lig h t decrease of copper", zinc and 
manganese in  a l l  organs during freeze storage. Moreover, the contents of phosphorus, calciu®' 
magnesium, sodium, potassium and iron in  a l l  organs decreased during freeze storage.

Such finding suggested that freezing and thawing of organs nay cause sane loss of fluid 
containing a small portion of minerals, (Price and Schweigert, 1970 and John 1975). crgaps

Boiling, resulted in decreasing phosphorus, calcium, sodium and potassium content in a11 
in accordance with Price and Schweigert (1970). While, zinc, copper, iron, manganese and ^  
magnesium were increased. Increasing zinc content with boiling may be due to i t s  presence m 
isoluble form and to the probable uptake of the zinc from water which contained 0.968 p-P-111"
(Aziz, 1976). ,

An overall look a t  table 1, indicated that the correlation coeffic ients between freezing 
boiling are seen to be almost close to 1. This indicates that freezing and boiling are stx° \ L
correlated. In other words, th is means that the minerals are strongly affected during boil11''’ 
by freezing. gs

The population corelation coeffic ien ts are tested .using the " t-test"  (Table 2). In a11 'l0 , 
i t  i s  c lear that the population correlation coeffic ients are s ign if ican tly  d ifferent frcm ze ‘ 

This supports the sample resu lts and generalizes the freezing-boiling mineral effect to 
population.

Table 1: Correlation Coefficients (r) between Freezing-Boiling.

Beef
organs Cu Zn Iron Mn Ca Mg Na K P

Liver 0.9843 0.9880 0.9912 0.9962 0.9591 0.9831 0.9166 0.9649 0.9995
Kidney 0.9911 0.9754 0.9983 0.9906 0.9988 0.9911 0.8725 0.9811 0.9945
Heart 0.9644 0.9963 0.9774 0.9916 0.9783 ’ 0.9977 0.9755 0.9699 0.9887
Spleen 0.9857 0.9880 0.9964 0.9965 0.9783 0.9809 0.9555 0.9857 0.9995
Tongue 0.9959 0.9828 0.9996 0.9705 0.9618 0.9943 0.9091 0.9979 0.9977

Brain 0.9983 0.9921 0.9949 0.9745 0.9332 0.9958 0.9726 0.9030 . 0.9910

Table 2: Results of "t-test"  for sign ifican t differences between the 
5% level of sign ificance.

means a t the

Beef
organs Cu Zn Iron Mn Ca Mg Na K P

Liver 7.89 9.05 10.59 16.18 4.79 7.59 3.24 5.19 44.72
Kidney 10.53 6.26 24.22 10.24 27.71 10.53 2.53 7.17 13.43
Heart 5.16 16.39 6.54 10.84 6.68 70.82 6.27 5.63 9.33
Spleen 8.27 9.05 16.62 16.68 6.68 4.58 4.58 8.27 44 72
Tongue 15.57 7.53 50.01 5.69 4.97 13.19 3.09 21.79 20.82
Brain 24.22 11.18 13.95 6.14 3.67 15.38 5.92 2.97 10.47
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°rW!n' ,982)'”'“ ^  “f a “uurue "eat ana skins is steadily increasing in many parts of the worl
< ? bb*t m;;t ?or heScredit, ' At present Very «»• -f0f, ta ®eat „ the Production of processed products such as sausages. In Mexico the annual ne
C hPt-°ae3s e d ° r r Pii0n k S l0” 31 8-5"kS <dU U  PuenLe' ,93i)d  a"d there is a growing demand"
Th 98 babbit” woi?dUhein ^  i"corP°ration of meat from relatively littlf used species

few s ’ W0Uld help to lnoreast the quantity and variety of meat products available.
nc°UraginUdies which have been carried out on the use of rab1""--- * j-

8 results (Lee and Cheong, 1981, Haga et^al, 1981).

.,«CTt0"

: r "  r i r ;  »  - »  w  » . . . . »

“aket, 6 results (Lee and Cheong, 1981, Haga et^al, 1981).

that1 ^ o r ^ at tne organoleptic quality of frankfurters made with rabbit meat was
**6 functional °r ° hOSe ma 6 Wlth beef‘ Furthermore. Whiting and Jenkins (1981), indicatea 

" ‘"del Processing properties of rabbit meat, such as water holding capacity, were at
t0 those of beei when used fnn franL-f.inh _: _ _ T, ......The substitution of rabbit meat

r0i* ~ eqU al f ^  , , * 0  —  w- w-' w* 1 aw w io u jcao , auon a s  v

N m 1« meat in Fn^li^h nnrk ^  ^ 5ranl<fUrter Production- Tha substitution of'rabbit me
at inol...'?gl fh P? k n3^-ageS 3howed that oonsumers could only detect rabbit meat in the

' to find ou °ant r  h 1 &hhi f0t 3t (̂ acD- « all aad d°ney, 1983). The present study
%k!iChiehon Chicken ha level rabbit meat could be substituted for pork meat in the production 

Vi s i o n  nrodu fau3fsf’ without altering the organoleptic quality. Salcnichon Sausage is a 
product, similar to Bologna, which is very popular in urban areas of Mexico.




