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STUDIES ON ENZYMES OF COW'S
AND BUFFALOE'S MILK

III.Proteases and Other Enzymes
Proteaze, Amylase, Carbonic Anhydrase and Urease

1. D. Riraar, G. M. EL-SADEE, aND Azza A. IsMarrn*

-

Both milks contain no urease enzyme. Buifulo and cow milk have
approximately similar activity of carbonic anhydrase, being 0.82. |
and ©.77 ml CO./ml milk respetively. On the other hand buffalo
and cow have approximately similar activity of amyluse, teing 64.9
and 57.7 unit/ml, Buffalo milk ha& higher protease activity than cow
milk, being 149.9 and 103.9 mg nitrogen/mi milk.

Protease, Amylase and urcase were quantitatively determined in the samples.
As regards the enzyme carbonic anhydrase however, its presence was only
detected, no attempt was made to determine it quantitatively.

Experimental and Methods
All samples obtained and treated as previously described in 1.

1. Protease was determined by the method of Warner and Polis (1945),
using casein dissolved in horax solution, milk as source of enzyme, and the
spluble nitrogen determincd after the end of reaction time by semi-micro
Kjeldahl method as described by Ling (1956). A blank determination was
carried out to determine the soluble nitrogen before the action of the enzyme.

2, Amylase determination in milk was earried out as described by Hale
and Rawlins {1951), using calcium acetate-acetic acid buffer, pH 5.2, Starch
solution 29, as substrate (B.D.H), Iedine solution, 0.0035 M dissolved in
0.25 M potassiuin iodide and the reaction was stopped by 2 N sulfuric acid. The
transmission was measured at 660 mu wavelength in a Jena Spectrocolorimeter
with 1 em glass cell. The results was caleulated according to:

TUnits{100 m] milk = 100 x 15 X transmission
4 % 0.0b x B0

3. Carbonic anhydrase was detected according to Sumner and Myrbock
(1951), using carbonated buffer, pH 10.5 and the change of the pH through
2 h at zero °C. was measutred by Beckman Zeromatic pH meter, with glass
electrode. The amount of CO, liberated per ml milk was measured at
calibration curve made by saturated solution of GO,.

* Dairy Researchk Unit, N.R.C., Dokki, Cairo, Egypt.



168 I. D. RIFAAT, G. M. EL-SADEK AND AZZA A. ISMAIL

4. Urease was determined according to Sumner and Hand (1928). The
method wasmade by using urea phosphate bufier, pH 7.0, milk and the re-
action was stopped by 1 N HCI. The ammonia present were determined by
Nessler's reagent. Calibration curve was made by using pure enzyme.

Results and Discussion

Results In table (1), show the maximum, minimum, means, standard
deviations and standard errors of protease, amylase, carbonic snhydrase and
urease respectively.

TABLE 1.—MaxiMUM, MINIMUM, MEANS, STANDARD DEVIATION® AND STAN-
DARD ERRORS OF PROTEASE, AMYLASE, CARBONIC ANHHYDRASE,
AND UREASE ACTIVITY IN BUFFALO AND COW MILK

Enzyme Max, Min. #Mean 2.E. S.D.
1. Protease
Buffalo . . . ... .. 336 8.96 149.9 12.2 66.%
Cow . . ... .... 249.2 19.6 103.9: 13.3 72.9
2. Amylase
Buffalo . . . . . .. . 126 28 64.9 9.3 54.6
Cow . . . ., .. .. 66.5 47.5 B7.7 2.1 11.7

3. Carbonic anhydrase

Buftalo . . . . .. .. 01 o | o082l o011 0.6

Cow . o v, 2.7 o0 | 071 0.1l 0.6
4, Urease :

Buffalo . . . .. ... 0 o o 01 o

Cow . . . ... ... 0 ] 0 0 0

mg nitrogen/ml milk.  Tnit{l00 ml milk. ml CO,/milk.

In Buffalo milk protesse ranged from 8.96 to 336 mg nitrogen/mil milk
with an average of 149.9 mg nitrogen/ml milk, while in cow milk, the range
was from 19. 6 to 249.2 mg nitrogen/ml with an average of 103.9 mg nitrogen/ml
milk. The difference between the two averages was significant, as shown in
table (2).
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TABLE 2.—SIGNIFICANCE OF DIFFERENCE BETWEEN THE AVERAGE
FROTEASE ACTIVITY OF BUFFALO AND COW MILK

Diff &
f‘;‘:}:ﬁ’;o‘f Means bffEEE 8.0, SE. | To.08 T Sig.
Buffalo . . ., | 149.9 66.9 12.2
46.0 3.042 2.5481 4
Tow . . .. 103.9; 2.9 13.3
E

The amylase activity in buffalo milk ranged from 21 to 125 unit{100 mi
milk with an average of 64.9 unit/L00 ml milk.

While in cow milk it ranged from 47.5 to 66.5 unit/100 ml milk, with a
mean valae of 57.7 unit/100 ml milk. The difference between the two averages
as shown in table (3) was insignificant.

TABLE 3. —SIGNIFIOANCE OF DIFFERENCE BETWEEN TEE AVERAGE
AMYLASE ACTIVITY OF BUFFALO AND COW MILK

. Diff
Sourue of Mosns | botweon | S, SE. | T0.05 T Sig.
meank
Bufialo . . . 64,9 54.6 9.3
7.2 2.042 0.756] —
Cow . . . . BT.7 11.6 2.1
"

Heyndricks and Peeters (1958), found that the mean value of amylase
content in cow milk was 180 mg starch/100 ml, which was more than two folds
of the average activity in the local cow milk, Carbonic anhydrase activity
of buffalo milk, which ranged from nil to 2.1 ml COy/milk with an average of
0.82 mt CO,/ml mitk. While in. cow milk it ranged from nil to 2.7ml COyfml
milk with an average of 0.77 m} COyfml milk. Its average in both milks was
almost the same since the slight difference was insignificant, as shown in table

(4).

Alfonso and Bertran (1953), found that the average values for this enzyme
in eow milk and goat milk were 14 and 16.5 unit per 100 ml respectively.

Trease was hot found in both buffalo and cow milk,
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TABLE 4.—SIGNIFICANCE OF DIFFERENCE BETWEEN THE AVERAGH
CARBONIC ANHYDRASE ACTIVITY ON BUFFALO AND COW MILE

|
iDifferen
%(:i;::’iof Moans | betweon | S.D. S:E. T 0.05 T Rig:
meansd
Buffalo , . . 0.82 0.62 0.11
0.05 2.042] 0.296] —
Cow , . .. 0.77 0.62 0.11
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