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SUMMARY: This investigation was carried out on seven
Egyptian beef, buffalo and mutton by-products namely: live’ 
heart, kidney, spleen, brain, lung and tongue in an attemp 
to find out new specified equations indicating the relatio 
ship between moisture and lipid contents in such organs. 
Likewise the effect of prolonged freeze storage at -20 C ° 
moisture lipid relationship in these beef, buffalo and mut 
by products was assessed as well.

Both moisture and lipid contents were determined as out
lined in the official methods of analysis of A.O.A.C.

The data revealed that the correlation coefficient t
moisture and iipid contents was negative. It was found t 
correlation coefficient was highest for mutton (r= -0 ¿3 3). 
medium for beef (r= -0.606) and least for buffalo (r= •

Besides, it has been found that such relationship f°r s 
heart, kidney, spleen, lung and tongue for all studied org 
for beef, buffalo and mutton was as follows:
Beef
Buffalo
Mutton

L = 78.99-0.17M 
L = 93.13-0.24M 
L = 99.91-C.24M

On the other hand, liver and brain gave the following 
specified equations for beef, buffalo and mutton:
Beef Liver L = 21.70—0.05M

brain L = 41.50—0.007M
Buffalo Liver

brain
L = 36.47-0.12M 
L = 38.09-0.01M

Mutton Liver
brain

L = 43.48-0.12M 
L = 60.01-0.04M

INTRODUCTION: The body organs can be classified into
groups: those which are composed of muscle (e.g., the hea 
or partially composed of muscle (e.g. the lung), and thos 
which do not contain muscle (e.g., the liver, kidney and 
pancreas).

, / 1 9 6  9  ̂*Wright and Forsyth ( 1927), Lushbough and S ch w eigert  
Sokolof (1960), Gristsai (1961) and Karan-Durdic <1976) re 
reported an over all summary of average values for moistu 
content and total lipid of edible portion of fresh meat
organs.

434



threeindicated that the fresh tongue and liver for the 
the leC* aniroals contained rather lower moisture content than 
beef° KGr studied organs. Meanwhile, the brain and lung for > buffalo and mutton recorded the higher content of the,uuu anu muitoi inn-ture ^an the otherttidip-- Lne oiner studied organs Likewise, table (1)moistated that a definite remarkable significant drop in the 
s(or ^le content of all studied organs took place during e * ^ -  The decrement in moisture content might be due to 
thaw0l,a^ on losses during frozen storage and drip from the 

ed frozen meat (Harris and Van Loesceke, 1960).
.Such 
and For S I a i

results are 
■syth (1927).

in agreement with those reported 
Lushbough and Schweigert (1960),

by Wright 
Sokolof

(I960) and Gristsai et al. (1961)

Thage ® results of the influence of freezing and 6 months stor- 
sp̂ eat ~20°C on the lipid content of liver, heart, kidney, 
tabu?n ’ hrain, lung and tongue of beef, buffalo and mutton are 
stat ated in table (3). Such data were further analysed 
resuittically and results are presented in table (4). The tent Hs revealed that there was an increase in the lipid con- The . uring the freeze storage period in all studied samples. 
lipî ncrease of lipid might be due to drip losses, because 
m°tst Content dependent upon drip losses during storage when 
(p0i Ure content was decreased the lipid content was increase 

yf«enidis, 1975).

? ^ ch(196Q)
results 

hy Wright
are
and

in agreement with those previously rep -  
Forsyth (1927), Lushbough and Schw eigert

Sokolof, (1960), Gritsai (1961), Kiernat (1964)
'■^¿bure-lipid relationship:

effect of freezing and six months storage at -20 C for 
e s^ven studied organs for beef, buffalo and mut on o 

ship Ure and lipid contents were studied and their relaion 
that reported as equations. Such equations indica e

. aei*e is a relationship between the moisture 
for all organs studied within each animals,c°nt( and l ip id

êep e results revealed that the correlation
’sture and lipid contents was negative.

Sî i ^bat the relationship between both c^*e.), as the former was increased the latter 
cW ? ased‘ It has been found that such correlation coett

coefficient bet-
Such finding 

them was rever-
, as the fox------------- """ ■ —  was

iept It has been ____  ___ __(ti: _Was ^i^hest for mutton (r= -0.633), medium for 
•606) and least for buffalo (r= -0.533).

^ ¿ Sides, it has been found that such relationship for
anim ’ Sidney, spleen, lung and tongue for all stu ̂ i_ c Siw, s is related to one eauation. These five oi galey, spleen, lung and tongue for all stu _ 1 wpre related to one equation. These five org' ‘ 
r© on a curve indicating the relationship be Pp f0 n owing aad lipid percentage. These equations were
tted
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Boguciki and Trzesivski ( 1950) and Kordyl (1951) demons- 
trated that there was a relationship between water content 
the amount of the fat. Brands and Dietrich ( 1953) had f°ua that there was a close relationship between fat content an 
water content in herring independent o f season, degree of maturity and fishing ground. Brandes (1954) demonstrated 
that there was storage negative correlation between the 
amount of fat and that of water1 in animal tissue Harris an 
Vanloesecke (1 9 6 0) reported that the decrease o f  water mig 
be due to evaporation losses during frozen storage and to 
drip from the thawed frozed meats. Borgstrom (1961) reC<?Qn 
ended the usage of such correlation calculations, r e g r e s s i  
lines the so-called FW (fat, water) lines f o r  com m ercial 
purposes as a kind of nomogram. Consequently only a re^ia 
wafer analysis is required and from that value that f a t  c° 
tent may be derived, with higher degree o f accuracy. 
in meat during freezing are discussed by Polymenidis (19' '
drip losses and increased in lipid.

There is very few, if any, available information about 
meat organs in recent litrature i.e., Malyshko (1986) aa.ons Langlands ejt ad. , ( 1987). However, even these investigat* 
dealt with technology for manufacture of a paste from mea 
by-products using milk proteins and the mineral composite 
of such organs. Therefore, it deemed of value to carry ° .0g 
this investigation to find out specified equations indica 0 
the relationship between moisture and lipid contents in s 
Egyptian beef, buffalo and mutton organs, as well as the .pjd 
effect of prolonged freeze storage at -20°C on moisture- 
relationship in such organs.

MATERIALS AND METHODS: Three samples of each of seven 
meat organs namely: liver, heart, kidney, spleen, brain» 
lung and tongue withdrawn from the various sources of mea  ̂
animals, i.e. (beef, buffalo and mutton) were obtained i g 
diately after slaughtering from the local market. Sample 
packed in polyethylene bags, frozen at -20°C, and were y 
stored at -20°C  for 2 , 4 and 6 months. By the end of eV

samples were drawn at random, thawed at 
then analysed. Moisture and lipid coni 
according to the methods described by 
and Folch et̂  al_. ( 1957), respectively*

thod

freezing period 
temperature and 
were determined 
A.O.A.C. (1960)

root11 
itent

Data were statistically analysed according to the me 
described by Snedecor (1962).

RESULTS AND DISCUSSION: 
Moisture content:
Results of the influence of freezing and 6 months stor 

at -20°C on 
heart, kidney,
and mutton are tabulated in table (1 ) such data 
analysed statistically and results are presented

the percentage of moisture content of ldver/.-ff^° spleen, brain, lung and tongue of beef,were in table ( 2 )'
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J3

and ^ear^* kidney, spleen, lung and tongue for beef, bufallo, 
button was as follows:
Beef
BuffaloMutton

L = 73.99-0.17M
L = 93.13-0.24M
L = 99.91-0.24M

sP(/'Wpere = Bipid content and M = Moisture content) ar£;Clfice(i equations for beef, buffalo and mutton organs as follows:
Beef liver

brain
L = 21.70-0.05M 
L = 41.50-0.007M

Buffalo liver 
bra i n

L = 36.47-0.12M 
L = 38.09-0.01M

Mutton liver
brain

L = 43.48-0.12M 
L = 60.01-0.04M

t}ja^ e uegative correlation between the amount of fat and 
°f water was previously reported by Borgstran (1961).

sUchB0p.,uucrn . resuf ts are in agreement with those reported by (¡9 7^ki and Trzesivski ( 1950), Kordyl (1950), Polymenidis 
' and Skenderovic (1978).
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T a b l e  (2): A n a l y s i s  of v a r i a n c e  of d a t a  g i v e n  in t a b l e  ( D *

S. V. D.f S.S. M.S F

Between organs (A) 6 4448.1 741.35 12781.9**
Between kind of animal (B) 2 114.15 57.08 98.4*
Between storage periods (C) 3 123.93 41.31 71,22**
A x B ‘ 1 2 307.47 25.62 44 •
A x C 18 6.51 0.34 0 U59

1.48B x C 6 5.13 0 . 8 6

error 204 11.85 0.058

Total 251

Table (4): Analysis of variance of data given in table (3)

S.V. D.f S.S. M.S i
Between organs (A) 6 3419.13 564.86 189
Between kind of animals (B) 2 9.99' 4.99 1

Between storage periods (C) 3 75.42 25.14 8

A x B 1 2 247.98 20.67 6

A x C 18 11.79 0 . 6 6

B x C 6 1.23 0 . 2 1

error 204 6.3 0.30

Total 251
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|,;Kyn|,McMARY: Lhis investigation was carried out on seven
hear t 1 an • *Jee  ̂’ buffalo and mutton by-products namely: liver, t°  ̂ ’ kidney, spleen, brain, lung and tongue in an attempt 
the !f!rmine PL°sPb°rus fractions in these organs. Likewise, ph°SDh ecl °f prolonged freeze storage at -20 °C and total 
Phosr h°rUS’ acl^ic Phosphorus, inorganic phosphorus, lipoin u* »°rUS’ Pr°tein phosphorus and acidic organic phosphorus as We?®e beef, buffalo and mutton by-products was assessed 
Off,;.1- Phosphorus fractions were determined applying 
anaiv^al methods as outlined in the official methods of 
Phosnh1S A.O.A.C. The data revealed that the total 
excent0rUS beef organs were higher than that of buffalo, 
Phosnh kidney* Moreover, buffalo organs were higher in total t°nei j°rus content than that of mutton organs, except liver, 
ainecje and lun£* On the other hand, the beef organs cont- 
than hmore acidic phosphorus and acidic organic phosphorus °f k .^ffalo and mutton organs, except liver, lung and brain 
phofJ. al° wbich contained more content of acidic organic 
buff. ,lorus- Inorganic phosphorus content was higher in 
lung- ° organs than that of beef organs, except heart and 9-cicji Moreover, total phosphorus, protein phosphorus and 
fre ? organic phosphorus contents decreased gradually after 
Ph*/»* and storage period. Inorganic phosphorus and acidic 

P orus increased after freezing and during storage period.
REDUCTION: Meat by-products consist of any non rend- 

marnrr * clean» whole-some parts of the carcass of slaughtered btai!! S ot'ber than meat, such as lung, spleen, liver, kidney, 
bo

FRAOt L ° F  p r o l o n g e d  F R E E Z E  S T O R A G E  A T  - 2 0 ° C  o n  p h o s p h o r u s
p r o d u c t s ^ IN s e v e n  e g y p t i a n  b e e f , b u f f a l o  a n d  m u t t o n  b y -

£ j . .. uiio.il liitoa, u , ÖUUIJ clö 1 u II ̂ | o p xuuii f  ̂̂ ~ *
e.s ' st'omach and intestine free from their contents; it

(Pri n0t include skin, horns, teeth, hoofs and bones Wfu *f ’ 1970). Meat by-products is an excellent source o a
yitaJariety °-i nutrients namely, high quality protein, (AMiL̂ 'ns especially the B-complex and of certain minera s >Su(.u * I960). Edible offals (variety meats or meat organs) 
by a‘s brain, kidney, liver, lung and spleen are among mea 

r°ducts and can be considered as a nutritionally rich 
Pr(>t as they contain sufficient amount of high quality animathey are easilyminerals and vitamins. Moreover, u . -7 - -

6<̂ and their extract provokes the flow of gastric jui 
M̂ - ? Udy’ 1979). Wright and Forsyth ( 1927), Watt and j * 1 (1950). Schweigert and payne (1956) reported aa 
Por,SUmmary °f average values for total phosphorus of e 1  
PboQl?n fresh meat organs. Ferdman (1935) devided e 
acid• °rus to its different constituents namely inorganic, 

lc> protein and lipid phosphorus in animal tissues.
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T a b l e  (2): A n a l y s i s  of v a r i a n c e  of d a t a  g i v e n  in t a b l e  (D '

S. V. D.f S.S. M.S

Between organs (A) 6 4448.1 741.35
Between kind of animal (B) 2 114.15 57.08
Between storage periods (C) 3 123.93 41.31
A x B * 1 2 307.47 25.62
A x C 18 6.51 0.34
B x C 6 5.13 0 . 8 6

error 204 11.85 0.058

Total 251

**12781.9
98.4**
71.22**
44.17

OU59
1.4»

1**

Table (4): Analysis of variance of data given in table C3^

S.V. D.f S.S. M.S
Between organs (A) 6 3419.13 564.86
Between kind of animals (B) 2 9.99' 4.99
Between storage periods (C) 3 75.42 25.14
A x B 1 2 247.98 20.67
A x C 18 11.79 0 . 6 6

B x C 6 1.23 0 . 2 1

error 204 6.3 0.30

T o t a l 251
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PRArrTo0 F  P R 0 L 0 N G E D  F R E E Z E  S T O R A G E  AT - 2 0 ° C  o n  p h o s p h o r u s
Pr O D U C T S S IN s e v e n  e g y p t i a n  b e e f , b u f f a l o  a n d  m u t t o n .b y -

summary: This investigation was carried out on seven% y , . ...  iuj.o mvesugauon was carrieu ouu on seven
heart * ’ buffalo and mutton by-products namely: liver, 
to (W kidneY» spleen, brain, lung and tongue in an attempt 
the ^pfrm*ne Phosphorus fractions in these organs. Likewise, ̂ feel of prolonged freeze storage at -20°C and total 
Pho«Sh°rU8’ acidic Phosphorus, inorganic phosphorus, lipo- 
in thi°rUS’ Protein phosphorus and acidic organic phosphorus as heef, buffalo and mutton by-products was assessed
offj . ‘ Phosphorus fractions were determined applying 
anaiv âl methods as outlined in the official methods of 
Phosnh1S °f A*°*A*C * The data revealed that the total excent°u^S heef organs were higher than that of buffalo, 
Phosnh k d̂neY* Moreover, buffalo organs were higher in total t°neil -rus content than that of mutton organs, except liver, 
ained° anC* *un *̂ Gn ^he other hand, the beef organs cont- than rnore acidic phosphorus and acidic organic phosphorus 
of u a°d mutton organs, except liver, lung and brain
Ph0f5 , aPo which contained more content of acidic organic 
buf*fa i °rus * Inorganic phosphorus content was higher in lung ° orSans than that of beef organs, except heart and 
acipj* Moreover, total phosphorus, protein phosphorus and 
freeUr orKanic phosphorus contents decreased gradually after 
Pho and storage period. Inorganic phosphorus and acidic

P °rus increased after freezing and during storage period.
6red^R^PGGTION: Meat by-products consist of any non rend- * > dean, whole, some parts of the carcass of slaughtered
braj3 S °*"ber than meat, such as lung, spleen, liver, kidney, 
do0r,n ’ stomach and intestine J.„Pq _ _(pri not include skin, horns, teeth, hoofs and bones

free from their contents; it
»id 1970). Meat by-products is an excellent source of a
vita Yariety Q,f nutrients namely, high quality protein, 
(AMrJlns especially the B-complex and of certain mineral( AMi
'sUc:h I960). Edible offals (variety meats or meat organs) 
bŷ  as Brain, kidney, liver, lung and spleen are among meat 

n1 °ducts and can be considered as a nutritionally ric 
Pfot~as bhey contain sufficient amount of high quality anima
diB“̂ n* minerals and vitamins. Moreover, uiey -7 “--*'(gi w^ed and their extract provokes the flow of gastric ju 
M<?rr-?Udy' 1979). Wright and Forsyth ( 1927), Watt and a] ] 1 1 ( 1950). Schweigert and payne ( 1956) reported aa.̂  
Pov., ?Utnn,ary of average values for total phosphorus of e 1  
Phn "°n fresh meat organs. Ferdman (1935) devided e

they are easily

^ pb°rus to its different constituents namely inorganic, 
lc» protein and lipid phosphorus in animal tissues.
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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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phospholipid was negative (Kuchmak and Dugan, 1965). Further
more, the decrease of 1 ipophosphorus fractions taking place 
might be due to the hydrolysis of some complex organic comp
ounds as phospholipids. Such finding confirmed the results 
of Kuchmak and Dugan (1965). Data showed that although there were highly significant differences between organs ana 
storage periods, there was no significant differences between 
animals. Moreover, it has been found that the interaction 
between organs and animals was highly significant although 
it was significant between animals and storage periods. No 
significant interaction between organs and storage periods 
was recorded.
- Acidic phosphorus: Results in tables 2, 3 and 4 revealed 
that the acidic phosphorus content increased during freezing 
and storage period. However, the rate of increment was also 
reduced the storage period was advanced. Data showed that 
there were highly significant differences between organs, animals and storage periods. Moreover, highly significant 
interaction between organs and animals and significant inter 
action between animals and storage periods has been found. 
Meanwhile, there was no significant interaction between 
organs and storage periods. The consistent increase in 
acidic phosphorus content might be attributed to the rapid 
hydrolysis of the phosphorganic compounds. Such results are 
agreement with Powick and Hoagland (1924), White et al.
(1968) and Nowlan and Dyer (1974).
- Acidic organic phosphorus; Tables 2, 3 and 4 indicated 
that the acidic organic phosphorus of all organs decreased 
gradually after freezing and during storage periods. Data showed that there was highly significant differences betwee  ̂
organs, animals and storage periods. Moreover, highly siKn 
ficant interaction between organs and animals as well as .. 
between animal and storage periods. There was no significf; 
interaction between organs and storage periods. The remark 
able decrease in the organic acidic phosphorus content was
probably due to hydrolysis of phosphorganic compounds 
assumption is in full agreement with Nowlan and Dyer

Such 
*( 19 74)•

- Protein phosphorus: Results given in 2, 3 and 4 indicate 
that the protein phosphorus content of the studied organS 
decreased markedly during freezing and storage periods. 
indicated that there was a highly significant differences 
between organs, animals and storage periods. Moreover, 
highly significant interaction between organs and animals» 
organs and storage periods and animals and storage periods- 
Such results explained that the more water content the more 
the rate of hydrolysis in the phosphoproteins compounds. 
That is why a rather consistent decrease in the phosphopro- 
tein fraction generally took place, which conicides with
White ( 1968) .
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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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