




Nagy ( 1935) classified the phosphorus of fresh beef and J c 
products as inorganic, phosphagenic and acid soluble, and Benu (1968) demonstrated that the inorganic phospho  ̂
increased in muscles during freezing. Price (1970) rep 
that the values for phosphorus are generally higher in ^ ey 
fresh meat organs such as liver, kidney and spleen than 
are in fresh muscle and found that freezing and thawing 
meat caused some losses of fluid (drip loss)and this 
will contain a small portion minerals (P, K and Ca). 
ing to John ( 1975) the total phosphorus in meat de£J*?aS 
during freezing and thawing through drip losses. I h i s .. 
tigation was carried out in an attempt to assess the ® 
of prolonged freeze storage at -20°C on various phosphoi 
fractions in seven Egyptian beef, buffalo and mutton y 
products.

MATERIALS AND METHODS: Three samples of each of seven 
meat organs namely: liver, heart, kidney, spleen, draia’  ̂
lung and tongue withdrawn from the various sources oi animals i.e. (beef, buffalo and mutton) were obtained i 
diately after slaughtering from the local market. Samp ^  
were paked in polyethylene bags, frozen at -20°C, ana . 
further stored at -20°C for 2, 4 and 6 months. By tne 
of every freezing period samples were drawn at random, 
thawed at room temperature and then analysed. The tot 
phosphorus and 1 ipophosphorus were determined colormet 
ally by the sulphomolybdic acid method as described y th
Jackson (1958) using a spekol colorimeter and a wave 1 ,
of 660 mp. The acid soluble phosphorus and inorganic 1 
phorus were determined colorimetrically according to J- 
method described by Krelova and Laskovskaie ( 1 9 6 5 ). ™
while, the protein phosphorus was calculated by dixie 
using the following equation, protein phosphorus: to a 
phosphorus-( 1 ipophosphorus + total acid phosphorus). 
the other hand, the organic acid phosphorus was calcu 
by difference between total acidic and inorganic con a q s C" 
Data were statistically analysed according the methoa 
ribed by Snedecor (1962).

RESULTS AND DISCUSSION: I. Fresh organs: The Ph°®^°are 
constituents of seven organs of beef, buffalo and nm ate
tabulated in table (1). An over look on this table in 
that the total phosphorus of beef organs were higher 
that of buffalo, except kidney. Moreover, butfalo o r . ongUe 
were higher than that of mutton organs except, llv^r’llS and and lung. Beef organs contained more acidic phosphor • 
acidic organic phosphorus than buffalo and mutton oi b l{j 
except, liver, lung and brain of buffalo which contai 
more content of acidic organic phosphorus. Inorgani v 
phorus content was higher in buffalo organs than tha 
beef organs except heart and lung. Moreover, buffa.1 
contained higher inorganic phosphorus than mutton org
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neral]y, lipophosphorus content in buffalo organs recor- 
ed higher content in all studied than that of beef organs, 
xcept heart and tongue. However, the mutton organs con t- 

higher content of lipophosphorus than that of buffalo 
heart of beef. Beef organs contained more protein phos- 

or°.T US ^han buffalo except heart and lung. Moreover, mutton &ar|s was higher in protein phosphorus than beef, buffalo 
<!pl heart, spleen and lung. The values for phosphorus 

l'!' generally higher in liver, kidney and spleen (Price,
I ) . Such findings are in agreement with those reported 
¿ 1  p,)wick and Hoagland ( 1924), Watt and Merrill ( 1950), nweigert. and Payne ( 1956 ), Wright and Forsyth ( 1957) and 
att and Me rill ( 1963) .

Infect of prolonged frozen storage at -20°C on phjjgz.
- P_horus fractions of meat organs: The influence of *eezing and six months storage at -20°C on total, inorga- 
_ c’ lipid, acidic, protein and acidic organic phosphorus 
nient are tabulated in Tables 2, 3 and 4.

Phosphorus; Tables 2, 3 and 4 indicated that the 
j al Phosphorus content in all studied organs decreased ring frozen storage. According to John (1975), the total 
d °sPhorus in meat decreased during freezing and thawing.
„ 8ulff3 indicated that there were highly significant differ- 
hiC^  between organs, animals and period of storage. However, 
^significant interaction between organs and animals, an 

, .̂ nifiCant interaction between organs and period ol storage, 
a °f animal and period of storage. Such findings ate in greement with these reported by Wright and Forsyth (1920, 
att and Merill (1963), Price (1970) and John (1975).

inorganic phosphorus: Results in tables 2, 3 and 4
i bleated that the inorganic phosphorus in all studiec o g
greased rapidly during freezing and storage period. JJUC
hding suggested that the inorganic phosphate inciease

t,ring freezing (Motoc and Benu, 1968). Data revea e
8nere were highly significant differences between orga-, an i r r i Qi . ,  , 7  h i c r h  s i e r n iornais and storage period. However, there was high signi
; —  interaction between organs and animals, significan 
teraction between animals and storage. Moreover,. 
eraction between organs and storage was fract-

f lcant int, 
int«p ueiween organs anu swittgc ----^rtherrnore, the accumulation of inorganic phosp oru^ 1 
i occurred may be due to the enzymatic hydrolysis 
ox organic compounds as well as glycolysis and rea 
j ^be high energy phosphoric compounds. Such tesu ' .
, agreement with those reported by Powick and Hoag 
924)t Motoc and Benu (1968), White et al. (19 
awlan and Dyer ( 1974).
i lipophosphorus: Tables 2, 3 and 4 showed ^ edur.
. Pophosphorus content of all organs studied dec 
g freezing. Likewise such decrease was con ^  thatorage period was advanced. Such finding sugg 
6 correlation coeffici-nt between total lipi
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b le  1 . -  P h o sp h o ru s  f r a c t i o n s  o f  f r e s h  o rg a n s  o f  b e e f ,
b u f f a lo  and m utton  (m g /t  g on d ry  w eig h t b a s i s )

Organs K ind o f  p h o sp h o ru s
(/)M Total Acidic Inorganic Lipo Protein Acidic
*H phos- phos- phos- phos- phos- organic
c phorus phorus phorus phorus phorus phos-phorus

L iv e r 11.82 5.63 2.51 2.79 3.40 3.12H ea rt 8.95 4.26 1.62 2.46 2.23 2.64K i dney 9.75 4.68 2.15 2.75 2.32 2.53
'H S p leen 13.29 6 . 2 1 2.70 3.23 3.85 3.51Q)Q) B ra in 16.43 7.66 3.43 4.11 4.66 4.23
CQ Lung 10.23 5.03 2.07 3.03 2.17 2.96Tongue 6.06 2.71 1.08 1.64 1.71 1.63

L iv e r 11.36 4.81 2.82 3.15 3.40 1.99
o H ea rt 7.39 3.16 1.49 1.61 2.62 1.67
M K idney 10.09 4.79 2.72 3.01 2.29 2.07S p leen 13.22 6.08 3.30 3.55 3.59 2.78'H3 B ra in 15.22 6.99 4.18 4.59 4.28 2.81
CQ Lung 9.89 4.17 2.74 3.02 2.70 1.43

Tongue 4.92 2 . 1 1 0.89 1.42 1.39 1 . 2 2

L iv e r 11.77 4.89 2.74 2.98 3.90 2.15
H ea rt 6 . 2 1 2.34 0.87 2.13 1.74 1.47
K idney 9.54 4.28 2.42 2.78 2.48 1 . 8 6P0 S p leen 10.56 4.14 2.23 3.68 2.74 1.91p B ra in 14.99 6.49 3.66 4.16 4.34 2.83

3 Lung 10.05 4.49 2.16 3.44 2 . 1 2 2.339 Tongue 5.51 1.67 0.87 1.87 1.9 7 0.80

/
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T a b l e  2.- E f f e c t  of p r o l o n g e d  f r e e z e  s t o r a g e  at (-20°C) on
p h o s p h o r u s  f rad ions in b e e f  o r g a n s  (m g / 1 g)*

Frozen
storage

Kind of phosphorus
Or
ga
ns period

(Months)
Total
phos­
phorus

Acidic 
phos- 
I>1 iorus

Inorganic
phos­
phorus

Lipo
phos­
phorus

Protein
phosphorus

0 11.82 5.63 2.51 2.79 3.40
d 2 1 1 . 1 0 5.74 2.69 2.51 3.10
CD> 4 18.81 5.86 2 . 8 6 2.29 2.87•H 6 10.55 5.98 3.01 2 . 1 1 2.62

4-> 0 8.95 4.26 1.62 2.46 2.23daj
0

2 8.27 4.35 2 . 0 1 2.04 1 . 8 8
4 7.75 4.49 2.23 1.79 1.46« 6 7.40 4.69 2.38 1.54 1.16
0 9.75 4.68 2.15 2.75 2.32Kb

0) 2 9.14 4.91 2.39 2.39 1.84
a 4 8.75 4.97 2.59 2 . 1 2 1 . 6 6
•rA 6 8.44 5.37 2.77 1.93 1.17

0 13.29 6 . 2 1 2.70 3.23 3.85c<D 2 12.38 6.35 2.89 2.82 3.22<b 4 1 1 . 8 8 6.49 3.11 2.47 2.91
ftCO 6 11.52 6 . 6 8 3.30 2.24 2.59

0 16.43 7.66 3.43 4.11 4.66
c 2 15.27 7.82 3.64 3.63 3.98•H 4 14.78 7.91 3.84 3.31 3.56
SiCQ 6 14.35 8 . 1 1 4.08 3.01 3.22

0 10.23 5.03 2.07 •3.03 2.17
bfid

2 9.19 5.16 2.36 2.57 1.45
4 9.88 5.28 2.51 2.31 1.29

d 6 8.56 5.48 2.76 2.06 1 . 0 2

0 6.06 5.71 1.08 1.64 1.71
Q) 2 5.68 2.83 1.41 1.43 1.42

4 5.35 2.94 1.51 1.19 1 . 2 2a0Eh 6 5.12 3.14 1.59 0.97 1 . 0 1

organic 
phos­phorus
3.123.05
2.98
2.96

2.64
2.35
2.26
2.02
2.53
2.52
2.37
2.37

3.513.46
3.39
3.38

4.23
4.124.07
4.03

2.96
2.79
2 - 7l2.72
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e 3 . -  E f f e c t  of p r o l o n g e d  f r e e z e  s t o r a g e  at - 2 0 ° C  on
p h o s p h o r u s  f r a c t i o n s  in b u f f a l o  o r g a n s  (mg/1 g)

Tabl

Frozen Kind of phosphorus

/ 
O
r
g
a
n
s storage

period
(months)

Total
phos­
phorus

Acidic
phos­
phorus

Inorganic
phos­
phorus

Lipo
phos­
phorus

Protein
phos­
phorus

Acidic
organic
phos­
phorus

0 11.36 4.81 2.82 3.15 3.40 1.99
2 10.83 4.91 3.22 2 . 8 8 2.04 1.69

> 4 10.40 5.01 3.47 2.47 2.92 1.54
•H 6 1 0 . 0 2 5.75 3.79 2.07 2.70 1.46

0 7.39 3.16 1.49 1.61 2.62 1.674Jm 2 6.79 3.33 1.72 1.39 2.07 1.61
ni 4 6.15 3.74 2.14 1 . 1 2 1.29 1.60
¡U 6 5.68 4.25 2.87 0.90 0.53 1.38

Q) 0 10.09 4.79 2.72 3.01 2.29 2.07
■§ 2 9.32 4.89 3.14 2.65 1.78 1*75
•H 4 8.62 5.51 3.78 2.34 0.77 1.73

6 8.47 6 . 0 1 4.28 2.07 0.39 1.73

qQJ
0)MO,</?

0
2
4
6

13.22
12.28
11.56
10.74

6.08
6.14
6.16
6.72

3.30
3.71
3.88
4.53

3.55
3.19
2.82
2.46

3.59
2.95
2.58
1.56

2.78
2.43
2.28
1.19

q•H
ficq

tuoq3►4

<D
&qOEh

02
4
6

15.86
14.71
13.52
12.63

6.99
7.07
7.73
8.26

4.18
4.65
5.32
5.97

4.59
4.13
2.37
3.36

0 9.89 4.17 2.74 3 . 0 2
2 9.02 4.35 3.24 2 . 6 6
4 8.27 4.73 3.73 2.37
6 8.03 5.64 4.65 2.13

0 4.92 2 . 1 1 0.89 1.42
2 4.37 2.25 1.29 0 . 8 6
4 4.11 2.41 1.34 0.72
6 3.87 2.53 1.98 0.62

4.28
3.512.04
1 . 0 1

2.70
2 . 0 11.55
0.26

1.39
1.26
0.98
0.71

2.81
2.42
2.41
2.29

1.43
1. 111 . 0 0
0.94

1 . 2 2  
0.96 
0.57 
0.55



T a b l e  4 . -  E f f e c t  of p r o l o n g e d  f r e e z e  s t o r a g e  at - 20°C on
p h o s p h o r u s  f r a c t i o n s  in m u t t o n  o r g a n s  (mg/1 P'

MC
cihflShO

Frozen Kind of phosphorus
storage
period
(months)

Total
phos­
phorus

Acidic
phos­
phorus

Inorganic
phos­
phorus

Lipo
phos­
phorus

Protein
phos­
phorus

Acidic
organic
phos­
phor^

0 11.77 4.89 2.74 2.98 3.
Sh 2 11.13 5.06 2.92 2.45 3 .CD> 4 10.86 5.29 3.17 2.17 3 .
•H 6 10.02 5.34 3.32 1.89 2.

0 6.21 2.34 0.87 2.13 1.
•p 2 5.54 2.45 1.06 1.83 1.
t i 4 5.06 2.66 1.30 1.54 0.<DX 6 4.72 2.85 1.61 1.27 0 .

>, 0 9.54 4.28 2.42 2.78 2.
CD 2 8.89 4.65 2.89 2.39 1.
"O 4 8.09 4.82 3.09 2.16 1.•Hw 6 7.67 5.09 3.41 1.71 0.

a 0 10.56 4.14 2.23 3.68 2.0)Q 2 9.75 4.33 2.61 3.22 2.
r—1 4 9.26 4.45 2.74 2.95 1.O*CO 6 8.69 4.74 3.06 2.51 1.

0 14.99 6 .49 3.66 4.16 4.a 2 13.76 6.80 4.06 3.57 3.
4 13.07 6.90 4.23 3.19 2.

ca 6 12.05 7.02 4.53 2.57 2.

0 10.05 4.49 2.16 • 3.44 2.
hfl 2 9.02 4.76 2.74 2.76 1 .Ö 4 8.43 4.88 2.87 2.49 1 .

6 7.60 4.94 3.14 2.05 0.

0 5.51 1.67 0.87 1.87 1 .
<D 2 4.11 1.86 1.12 1.39 0 .
hfl 4 3.67 1.91 1.32 1.14 0.sSO 6 3.23 2.03 1.83 0.95 0 .
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