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SUMMARY
This investigation was carried out to study freezing 
frying effect cn the mineral content of six buffalo 
organs, namely: Liver, Heart, Kidney, Spleen, Tongue 
and Brain.

Cooper, Zinc, Iron, Manganese, Calcium, Magnesium, 
Sodium, Potassium and Phosphorus contents in the afore
mentioned organs were evaluated.

Liver, heart and spleen of buffulo contained higher 
levels of copper, iron, manganese, magnesium, potass
ium and phosphorus than the other organs, exoept brain 
which contained relatively higher levels of magnesium, 
potassium and phosphorus than tongue and kidney. Zinc 
levels in all organs were found to be much higher than 
other minerals. Spleen and liver were of relatively 
higher iron oontent. In general, all studied buffalo 
organs may be considered as rich souroes of iron, 
phosphorus, zinc, manganese, potassium and copper, 
while they may be considered as good sources of sodium 
and magnesium in human diet. Meanwhile they are 
reckoned as poor sources of calcium. Phosphorus 
levels were generally higher in liver, brain and 
spleen. The rate of decrement in sodium and potassium 
were relatively lower in fried organs. Meanwhile, the 
other mireral contents in all studied organs were 
higher in fried organs. The rate of decrement of 
sodium, potassium and phosphorus was higher than that 
in other minerals during freeze storage in all stud
ied organs.

INTRODUCTION

Tne average age of the buffalos from which the 
were withdrawn was the normal conrercial age 
2-2.5 years).

Samples of organs were transfered without delay 
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H .  Methods:
A. Technological methods: ^g 
The samples of each organ were divided into toff 9 
ups. Three groups were placed in polyethlene 4 
frozen at -20 °C, and further stored at -20 °C tor 
and 6 months.

At the end of every freezing period, samples 
drawn at random, thawed at rocm temperature and 
analysed.

The fourth group was divided into two parts, 
part was subjected to different treatments as
a) The first part (RAW) : 3 

Cut-into smal J pieces, mixed, chopped twice
meat chopper, then kept as control in glass cental 
ers and stored at +4°C for chemical analysis.
b) The second part: . 1  j)>

The sanples were sliced (5x2.5x2 cm.) and ft-j-
butter for three different specific periods. ^  ^  
samples were minced, thoroughly mixed, then kept 
glass containers and stored at +4°C for chemical 
analysis.
B. Chemical methods 
Miner ail content:

and ^
, to-u*':

Sodium and potassium contents: i „
Sodium and potassium were determined by a Carl' ^  
jena flame photometer. The stock electrolyte so _ 
of dry ashing was used according to Jackson ( 1
Phosphorus : ^
Phosphorus was determined colorimetrically ty. 
ammonium molybdate method as described by JacoD ' 
(1962) .

Edible offals (variety meats or meat organs) such as 
brain, kidney, liver, lung and spleen are among meat 
by-products and can be considered as a nutritionally 
rich meal as they contain sufficient amounts of high 
quality animal proteins, minerals and vitamins. More
over, they are easily digested and their extract pro
vokes the flow of gastric juice. (El-Moudy, 1979).

calcium:
The versine titration method was used for calc* 
determination, (Jackson, 1958) .
Copper, Iren, Zinc, Manganese and Magnesium: 
These minerals were determined using unicam 
atomic absorption spectrophotometer according 
Gorsuch, (1959).

The influence of various cooking and heating treat
ments cn the minora Is content of some food-stuffs 
typical to the American diet was investigated by 
Higgs et al. (1972). They found that baking and boiling 
had little or no effect on the amounts of the miner
als in neat by-products.

Minerals are not testroyed during cooking of meat 
organs, so the method of preparation will affect the 
mireral content of the meat organs only if drip loss
es are excessive or cooking water is discarded 
(McCance and Widdcwscn, 1960; Adams, 1975; Chrudi and 
Church, 1975).

Saad El-Din (1979), reported that Camel's heart is 
generally a poor source of calcium. It is evident 
that boiling had a little effect on calcium concent
ration.

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

MATERIALS AND METHODS 
I- Materials:
Three representative samples frem each of the 
following specified buffalo organs namely: Liver, 
heart , kidney, spleen, brain and tengue were obtained 
immediately after slaughtering frem Assiut Slaughter 
house.

C. Statistical methods: ^
The data were statistically analysed according^^s' 
method described by Steel and Torrie, (1960)• .
ing to this method the correlation coefficients î' 
between freezing, as an independent variable 
lling as dependent variable is computed cn the 
of four data values.

RESULTS AND DISCUSSION
Effect of freezing and frying on mineral's
buffalo organs :
Tables (1-2) represent the statistical analysi® , 
average mineral contents of buffalo liver, ki

of'

average
heart, spleen, tengue and brain during the f r y ^
process.

h SPlAn over lock at these Tables shewed that fresn ^  
contained higher levels of iron, manganese, ca 
and magnesium than other studied organs.

11iV«*The phosphorus values are generally higher in 
followed by brain and heart, while, spleen, 
and kidney contained lowest levels of phpsphcad15•

The data showed that heart, kidney and spleen 
imuch lower zinc content than the other studied 
While brain and tengue had nuch higher zinc cc*1 
than the latter. Liver might have an interred1-2 
zinc content between tengue and spleen.
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the«tij other hand, liver contained the highest copper 
rJ^Phorus levels and the lowest levels of calc- 

sodium. While brain had the lowest levels of 
' iron and manganese.

*k«rttciw, rec°rded the highest potassium level, while 
^thtained the lowest level of phosphorus, 
lu®, calcium, iron and copper.

w  ^
tote ¿L,freeze storage période it is interesting to 
^  harwt tilere is a slight decrease of copper, zinc 

^^Sanese in all studied organs.

ôecrement of sodium, potassium and phos- 
^  hre higher than the other minerals.

sUgh*.°bser"vecî ircnl these results that there is a 
41), J; decrease in sodium and potassium contents in 

organs during frying process, virile it 
^t6 ,“® noticed that all the other studied minerals 

iricreased during frying process.
^  iiw^.^  (¿TCrease of minerals’ contents during frying may 

bo the contamination frcm the butter and ute- 
the ¿jJ^d In frying process, (Aziz, 1976), and to 
th^bbease in the water content of the sartples, 
*sâari12creasing the concentration of these minerals, 
^ ^ - O i n ,  1979).
^Ch r*.
Q̂hj, ,®iLts are in agreement with Prioe, (1970)

' (1975) .
^ r * tabulated in Table (1) , indicated tirai-, 

coefficients between freezing and 
Jhis buffalo organs are seen to be almost close to I. 

"^’-cates that freezing and frying are strongly 
id. This means that the mineral contents are 

■u affected during frying by freezing.

and

in

Si
«i

¡ii)?:̂ latian correlation coefficients are tested 
1 çjji6 "t-test" (Table 2) . It is clear chat in

s

■g^^^the PcPu^at^cn Nation coefficients are
ntly different frcm zero.

j^^frts the sample results and generalizes the 
^  frying mineral effect to the population.
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1 • Correlation Coefficients (r) between Freezing and Frying.

Qtoal°■-„̂ Saris Cu Zn Iron Mn Ca Mg Na K P

0.9722 0.9903 0.9828 0.9578 0.9977 0.9733 0.9817 0.9993 0.9977
He»ney 0.9789 0.9907 0.9989 0.9847 0.9975 0.9966 0.9821 0.9803 0.9451

0.9939 0.9963 0 .9920 0.9241 0.9983 0.9920 0.9918 0.9953 0.9920
0 .9899 0 .9999 0.9945 0.9974 0.9982 0.9958 0.9952 0.9943 0.9766
0.9972 0.9862 0.9987 0.9775 0.9997 0.9640 0.9967 0.9645 0.9779
0.9990 0.9926 0.9807 0.9574 0 .9999 0.9815 0.9976 0.9962 0.9948

2 . Results of "t-test" for significant differences between the means at the 5% level
of significance.

¿aK: Cu Zn Iron Mn Ca Mg Na K P

5.87 10.08 7.53 4.71 20.82 5.99 7.29 37.79 20.82
Heaney 6.77 10.30 30.13 7.99 19.96 17.11 7.37 7.02 4.09

12.75 16.39 11.11 3 .42 24.22 11.11 10.98 14.54 11.11
ÍoÍSen 9 .87 99.99 13.43 19.57 23.54 15.38 14.38 13.19 6.42

18.85 8.42 27.71 6.56 57.71 5.13 17.36 5.17 6.61
11.56 7.09 4 .69 100.01 7.25 20.39 16.18 13.81
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Table ( 3  ) Freezing-Frying effect on Minerals Content of Buffalo's liver
(mg./lOO g. dry weight).

Treatment of Frying Cu Zn Iron Mn. Ca Mg Sod. IC F

0

Control 
After 7 min. 
After 12 min. 
After 17 min.

2.757 27.52 47.32 2.91 7.44 36.51 434.94 784.31 512.31 
2.770 27.78 47.80 2.88 7.51 48.30 463.01 768.74 521.16 
2.813 29,05 48.35 2.92 7.66 49.85 451.36 754.51 540.13 ! 
2.863 30,55 48.66 3.00 8.16 49.18 440.54 728.79 560.04

2
months

Control 
After 5 min. 
After 10 min. 
After 15 min.

2.573 25.81 47.51 2.77 4.95 33.71 439.88 688.86 441.51 
2.587 26.18 47.68 2.87 4.96 46.15 413.18 662.69 545.43 
2.653 27.74 47.87 2.86 5.08 48.89 403.95 639.72 473.09 
2.70C 29.31 48.19 2.97 5.16 46.12 374.53 626.54 478.90

4
months

Control 
After 3 min. 
After . 8 min. 
After 13 min.

2.497 23.47 46.79 2.59 3.82 31.34 360.22 529.99 381.67 
2.547 23.57 46.67 2.62 3.88 38.72 341.59 509.21 384.45 
2.627 24.36 46.73 2.71 3.91 42.41 330.12 482.25 404.40 
2.657 26.22 46.90 2.80 4.16 41.66 309.12 461.62 423.05

6
months

Control 
After 2 min. 
After 7 min. 
After 12 min.

2.463 20.06 45.51 2.48 3.15 29.40 278.93 401.15 344.06 
2.473 19.82 45.80 2.49 3.31 35.20 265.78 382.27 367.64 
2.493 22.85 45.88 2.50 3.58 38.27 244.10 356.57 377.33 
2.540 24.70 45.94 2.62 3.72 37.26 213.77 344.41 390.81 
= ======____________ -______ ____________________________ 1

Table (.4 ) Freezing-Frying effect on Minerals Content of Buffalo's Kidney 
(mg./100.g. dry we ight).

Treatment of Frying

~--
II

O
 || 

C
 I

I II II

Zn Iron Mn. ~Ca "~Kg Sod.

IIuIIII w
IIIIII

~"p

Control 1.360 26.307 25.68 2.797 18.797 25.19 1000.38 762.27 102.35
After 20 min. 1.377 26.187 25.89 2.897 18.923 40.43 912.44 710.23 112.79

/—V After 25 min. 1.423 26.977 26.11 2.943 19.230 45.56 799.77 681.46 126.35
CD After 30 min. 1.463 27.813 26.2e 3.027 19.447 42.46 7T1.88 624.01 146.12
Zl
O Control 1.330 23.863 25.19 2.670 16.540 22.57 796.47 641.11 87.94

V—' 2 After 15 min. 1.353 24.213 25.34 2.740 16.673 36.63 645.19 574.25 93.52
CD
'C months After 20 min. 1.377 26,050 25.43 2.880 17.287 39.19 601.95 597.24 127.27
U After 25 min. 1.423 26.687 25.59 2.920 17.313 38.24 574.34 412.82 153.60
a Control 1.230 22.167 24.55 2.470 14.280 20.07 708.58 479.05 79.80
to 4 After 15 min. 1.268 22.160 24.67 2.480 14.720 32.01 667.29 411.66 92.75
u0 months After 20 min. 1.337 23.917 24.76 2.510 14.790 36.08 624.94 374.43 100.69•p03 After 25 min. 1.357 25.153 24.83 2.580 15.450 34.44 589.51 340.03 116.93^
<U
NO Control 1.217 19.923 23.75 2.260 11.603 18.51 676.36 237.74 66.79
O1 ?■! r

6 After 10 min. 1.247 20.073 23.84 2.320 12.033 28.07 594.58 211.36 74.66
months After 15 min. 1.270 21.350 23.90 2.380 12.120 32.14 510.59 199.93 86.93

LJ After 20 min. 1.320 23.800 23.99 2.430 12.280 30.63 473.50 175.20 104.59
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**ta,e (.- 5) Freezing-Prying effect an Minerals Content of Buffalo1 s Heart
(mg./IOC 3 . dry weight).

r: ~ —__ ___________
treatment of Prying Cu Zn Iron Mn. Ca Mg Sod. K P

0

Control 
After 30 min. 
After 35 nin. 
After 40 nin.

1.817 18.167 37.64 2.17 11.867 45.22 515.61 943.27 192.92 
1.833 18.176 37.80 2.23 11.863 45.61 493.39 886.27 197.16 
1.843 19.863 37.92 2.28 12.009 47.34 467.19 301.61 223.48 
1.863 21.623 38.16 2.35 12.178 46.14 429.02 754.05 229.00

2
Months

Control 
After 25 min. 
After 30 min. 
After 35 min.

1.717 16.817 35.47 1.99 9.907 43.58 336.13 798.49 180.59 
1.750 17.043 35.77 2.15 10.583 43.71 329.74 678.91 194.35 
1.767 18.367 36.53 2.25 10.680 46.35 317.20 604.84 215.15 
1.790 19.730 37.51 2.31 10.813 44.09 294.57 541.83 231.59

4
Months

Control 
After 20 min. 
After 25 mini 
After 30 nin.

1.670 14.997 34.05 1.87 8.763 43.05 229.40 552.73 152.89 
1.680 15.080 34.69 1.87 8.784 43.72 223.90 509.23 163.80 
1.713 16.037 34.72 1.97 8.810 45.89 216.94 484.26 177.51 
1.767 17.030 34.75 2.10 9.229 43.86 200.53 410.45 186.22

6
Months

Control
After 17 min,. 
After 22 min. 
After.27 min.

1.633 12.747 31.76 1.76 7.435 42.44 19Q .30 381.35 117.69 
1.670 12.760 32.63 1.82 7.616 43.50 181.14 308.10 122.76 
1.710 14.640 32.68 1.86 7.684 44.81 172.69 287.21 147.46 
1.737 14.930 32.84 1.91 7.798 43.78 155.91 214.61 155.10

•e ( 6)Freezing-Prying effect on Minerals 'Content of Buffalo’s Spleen 
(mg./100 dry -weight).

^eatment of Prying Cu Zn Iron Mn. Ca Mg Sod. K P~

0

Control. 
After 35 min. 
After 40 min. 
After 45 min.

1.530 26.72 51.53 3.38 20.42 45.51 683.84 736.80 338.77 
1.550 26.42 52.18 3.53 20.73 56.56 630.71 687.70 356.56 
1.563 27.65 52.24 3.56 20.99 59.15 599.89 629.94 376.06 
1.587 28.62 52.50 3.65 21.24 57,40 564.83 599.89 399.04

2Months
Control 

After 30 min. 
-After 35 min. 
After 40 min.

1,413 24.18 50.40 3.15 17-69 41.39 620.75 599.39 287.30 
1.433 24.32 50.57 3.29 17-97 53.03 573.18 509.08 280.57 
1.450 25.02 50.78 3.37 18.35 56.03 516.40 464.34 283.65 
1.493 26.25 51.04 3.42 18.98 53.20 484.32 435-69 314.28

4
m°aths

6
Months
L _

Control 
After '25 min." 
After 30 TTrf n, 
After 35 min.

1.380,21.75 49.29 2.92 14.31 37.60 488.83 459.67 223.57 
1.373-21.95 49.50 2.93 14.50 48.97 404-21 411.62 240.03 
1.403 23.00 49.91 3.04 14.64 52.46 381.22 392.66 261.32 
1.453 24.39 50.10 3.21 15,15 49.88 369.85 354.21 267.46

Control 
After 70.. min - 
After 25 main. 
After 3Q_min.

1.330 18.78 49.2£ 2-88 13.19 35.24 365,67 380.30 184.51 
1-357-19-49 49.41 2.91 13.53 45.61 329,08 337.61 193.47 
3-387 20.28 -49-71 32.99 13.61 49.0J 294.37 298.16 215.45 
-7— 427 23-69 49.94 3.17 13-77 46.95 265-21 279.50 242.37

________ _________________ ________ =_tsc=_c=-.=___

iabi,
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Table ('7) Preezing-Prying Effect on Mineral Content of Buffulo's Tongue
. (mg./lOO g. dry weight).

BBSS
Treatment of Prying Cu Zn Iron Ma. Ca Mg Sod. K P

Control 1.357 31.387 21.32 3.07 8.00 29.70 781.06 516.96 150.82
After 40 min. 1.397 31.760 21.33 3.17 8.11 30.68 701.57 492.77 156.88

0 After 45 min. 1.450 34.393 21.44 3.28 8.16 34.19 674.09 464.02 170.10
CQ After 50 min. 1.493 35.133 21.49 3.41 8.23 32.17 632.01 431.53 193.16
■p
Go Control 1.327 28.103 20.13 2.83 6.57 28.14 545.42 417.73 100.70
E 2 After 35 min. 1.373 28.140 20.32 2.86 6.61 28.96 501.37 398.98 103.84
03
'G months After 40 min. 1.400,28,543 20.41 2.94 6.93 30.68 489.25 367.03 135.74
O
•H
0
Pi

After 45 min. 1.430 29.093 20.45 3.02 7.01 29.03 427.35 329.94 149.74
Control 1.287 26.353 19.39 2.58 5.27 25.88 320.93 373.31 89.81

0
b0 4 After 30 min. 1.313 26.530 19.45 2.62 5.38 26.64 303.05 343.90 99.13
cJ months After 35 min. 1.347 27.620 19.51 2.65 5.48 29.72 291.23 317.01 122.41
+»ra After 40 min. 1.397 27.883 19.69 2.71 5.63 28.32 277.76 298.73 135.93
0
N Control 1.247 23.987 18.25 2.34 3.92 23.71 219.44 275.76 70.89
0
h 6 After 25 min. 1.270 24.107 18.37 2.36 3.88 24.93 194.65 253.82 77.44
Ph months After 30 min. 1.313 25.263 18.51 2.45 4.33 28.23 182.91 239.36 78.49

After 35 min. 1.343 25.697 18.61 2.51 4.63 26.37 160.51 204.78 92.85

Table (g) Preezing-Prying Effect on Minerals Content of Buffalo’s Brain 
(mg./10Q g. dry weight).

Treatment of Prying Cu Zn Iron Mn. Ca Mg Sod. K P
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ji

0
Control 

After 3 min. 
After '8 min. 
After 13 min.

0.998 36.257 18.81 1.280 8.457 34.87 877.54 579.41 395.75 
1.004 36.577 18.80 1.290 8.472 46.64 846.76 539.46 402.62 
1.023 37.860 18.86 1.350 8.949 49.72 810.99 509.90 416.73 
1.050 38.697 18.89 1.420 9.235 47.79 792.19 471.63 440.01

2
months

Control 
After 2 min. 
After 7 min. 
After 12 min.

0.893 33.867 17.63 1.170 7.168 32.59 608.08 391.36 328.85 
0.904 34.780 17.68 1.250 7.243 44.25 580.39 376.21 349.57 
0.916 35.903 17.76 1.330 7.291 46.98 556.44 352.95 366.82 
0.938 36.160 17.81 1.380 7.997 45.74 513.08 340.42 382.66

4
months

Control 
After 2 min. 
After 7 min. 
After 12 min.

0.875 31.100 16.66 0.949 5.414 29.86 538.84 301.85 293.84 
0.886 30.900 17.43 0.986 5.487 40.77 512135 283.85 302.67 
0.894 32.300 17.50 1.038 5.537 45.01 481.16 270.57 323.69 
0.908 34.230 17.55 1.393 5.975 42.20 462.36 250.18 385.91

6
months

Control 
After 1 min. 
After 6 min. 
After 11 min.

0.839 28.080 15.80 0.831 3.818,26.18 389.49 235.26 258.52 
0.856 28.563 16.58 0.849 3.863 37.12 365.76 214.17 277.91 
0.867 30.797 16.65 0.889 3.957 40.23 341.30 203.99 286.68 
0.875 32.79316.69 0.950 4.119 38.26 315.30 191.61 318.75
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