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STUDIES ON ENZYMES GF COW’S AND
BUFFALOE’S MILK

II.—Esterases Enzymes Alkaline Phosphatase,
Acid Phosphatase, Lipase, and Ribonucliase

I. D. Riraar, G. M. Er-SapEr* anDp Azza A, Ismaro

The individuality of the animal affects the value of the aetiviiies amd
contents of the enzymes in milk ag they varied widely in the asmples
teated.

Buffale and oow milk have approximutely similar activity of liposs,
baing 16.5 and 14.8 ml 0.01 N NaOH/j100 m] milkk respseiively.
Buffalo milk has higher alkeline phosphatase activity, being 14475
ug phenol/m! milk but lower acid phosphatase setivity, being 57.5
ug phenolfml than cow milk being 302.3 ug phenol/ml, and 175.% wg
phenoifml milk respectively.

In this section, studies of the activities and contents of alkaline phosphatase,
acid phosphatase, lipase and ribonuclease in buffslo and cow mulk im U.AR.

-

Experimental and Methods

Samples were obtained and treated as under part I,

1. Alkaline phosphatase activity was determined sprectro-photometrically
according to kay and Graham (1935), using buffer substrate tablets contains
disodium phenyl phosphate and sodium barbitone, Folin and Ciocalten’s.
reagent in sodium hexametaphosphate and sodium carbonate solution. The
optical density of the blue colored solution was measured at 610 mu wavelength
using Jena Spectrocolorimeter, with 1 om glass cell.  Activity of enzyme were-
calculated as ug phenolfml milk using calibration curve, from crystalline phenol.

2. Acid phosphatase activity was determined similar to those deseribed
under alkaline phosphatase except that buffer substrate was adjusted to
PH 4.0 using 0.1 M sodium dihydrogen phosphate (1950).

8. Lipase activity was determined according to Mattick and Kay (1938).
using 0.1 N sodium diethyl barbiturate, pH 8.5, 20 ml of milk, 0.5 ml butter
cil, and the reaction was stopped by ortho-phosphoric acid. After steam
distillation the first 100 ml of distillate were titrated with standard 0.01 N
sodium hydroxide solution, using phenolphtalein as an indicator. A control
determination was made and the resutlts calculated as ml 6.01 N sodium.
hydroxide per 100 ml of milk.

* Dairy Research Unit, N.R.C. Dokki, Cairo, Egypt.
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4. Ribonuclease was determined by the method of Tabachnick and Freed
(1961), using Michaelis Veronol-acetate buffer, pH 7.5, 19, Nucleie acid solution
and milk. The reaction was stopped by glacial acetic acid-butanol solution,
centrifuged and the supernatant diluted with butanol in s ratio I 16, V/V.
The optical density was then read at 260 mu wavelength using Unicam SP
500 Spectrophotometer, with 1 em silica cell. The ug enzyme caleulated
according to :

[
Ug enzymefml of nilk = Optical density x 0.3 X T

Resylta and Discussion

The maximum, minimum, means, standard deviations, and standard
errors of the alkaline phosphatsse, acid phosphatase, lipase, and ribonucleass
have been shown in table (1).

TABLE 1.—MAXIMOUM, MINIMUM, MEANS, STANDARD DEVIATIONS, AND STAN-
DARD ERRORS FOR ALKALINE PHOSPHATASE ACID PHOSPHATASE,
LIPASE ACTIVITIES, AND RIBONUCLEASE CONTENT OF BUFVALO AND

COW MILK
Enzyme Max. Min. Mean 8.E. 3.D.

1. Alkaline phosphatase

Buffalo . . . ... .. 39000 240 | 10476.6, 70.2 | 3735:1

Cow . . . . .. ... 420 140 302.3| 17.8 97.4
2. Aevd phospakiase

Buffalo . . . .. ... 208 17 57.5; 10.7 5.78

Cow ., . . . ...,.. 606 25 176.8| 11.04 60.5
3. ILipase

Buffalo . . . .. ., .. 68.0 3.5 16.5 3.4 16.7

Cow . . . . ... .. 33.5 3.0 14.8 1.8 10.4
4. Ribonuclense

Buffalo . . ., . . .. 495.0 30,0 158.3 6.2 34.6

Cow . . . . ... .. 465.0 b7.0 225.6 6.4 35.3

A1} and {(2) ug phenal/m] of milk. (3} ml 0.01 N NaOH/ml of milk. {4) ug/ml of milk.
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The alkaline phosphatase activity of buffalo milk showed a wide range of
variation from & minimum of 240 to a maximum of 39000 ug phenol/ml milk
with an average of 10475.6 ug phenolfml of milk. In cow milk it ranged from
140 to 420 ug phenol/m} milk with an average of 302.3 ug phenol/ml milk,

Haab (1968), presented wide range of variation in cow milk, from 238 ug.
phenol/ml to 8778 ug phenolfml milk.

Ray and Mullick (1963), Reported averages of 8.71 Bodensky unitf100 ml
milk which would equal to 939.4 ug phenol/ml milk and Heyndnek and
Peeters (1958), teported even higher average of 1473 ug phenol/ml] in cow
milk.

In the present study the difference between the two averages was signi-
ficant as in table (2), the results are contrary to those reported by Safwat
and El-Rafeey (1956), who found that the alkaline phosphatase of buffzlo milk
was much less than that of cow, :

Acid phosphatase activity in buffalo milk ranged from 17.0 to 208 ug
phenol/nl milk with an average of 57.5 ug phenol/m] milk, while in cow milk
it ranged from 25 to 606 ug/ml milk with an average of 175.8 ug phenol{ml milk.
The difference between the two averages was significant as shown.
in table (3).

TABLE 2.—SIGNIFICANCE OF DIFFERENCE BETWEEN THE AVERAGE
ALEAUINE PHOSPHATASE ACTIVITY OF BUFFALO AND COW WMILE.

Diff i
Soutce of | Moans botwoen | S.D. SE. | TO0.08 T Sig.
. means
Buffalo . . .| 10475.6 3736.1 70.2
10173.3 2.042 140.4F -
Cow . . . . 202.3 97.4l 17.8 .
§

TABLE 3.—-SIoNIFICAKCE OF DIFFERENCE BETWEEN THE AVERAGE ACID
PHOSPHATASE ACQTIVITY OF BUFFALO AND COW MILK

| ID'EA, co
S‘,-();];::i()o; l Moans L;ig:;n 8.D. B8.E. T 0.05 T | Big.
Buffalo . . . b7.5 b8.7 10.7
118.3 9.042| 10.18) +
Cow . . .. 175.8 60.6| 11.04 '
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Bertran (1952), reported an average activity of 4.0 Bodansky units which
equalled to 536.4 ug phenol/ml milk, while Heyndrickx and Peecters (1958),

found that it was 370 ug phenolfml milk.

The lipase activity of buffalo milk ranged from a minimum of 3.5 to a
maximum of 68.5 ml 0.01 N NaOH/100 ml milk with and average of 16.5
mi 0.01 N NaOH/100 m] milk, while in cow milk it ranged from 3.0 ml to
33.5 ml 0.01 N/100 ml milk with an average of 14.8 m10.01 N NaOH/100 m}
milk. The difference between the two averages was insignificant as shown
in table (4).

TABLE 4. SIGNIFiCANCE OF DIFFERENCE BETWEEN THE AVERAGE LIPASE
ACTIVITY OF BUFFALO AND OOW MILE

Diff
Source of Means | betwoon | S.D. SE. | To.05 T Sig:
YTAriatlon
nmeans
Buffale . . . 16.5 16.7 3.4
1.9 2.042 0.042] -—
Cow . . .. 14.8 10.4 1.8

Pavel (1960), found that the lipase activity for foreign breed cows ranged
from 0.31 to 0.40 ml .025 N NaOH/2 ml milk according to 38.7 to 50 ml
0.01 N NaOH/100 ml Heyndrickx and Peeters (1958), reported an average of
93 mg NaOH/100 milk which corresponded to 5.75 ml 0.01 N NaOH/100 ml
milk.

Ribonnelease content in buffalo milk ranged from 30.0 to 495.0 ug/ml
milk with an average of 158.3 ug/ml milk. In cow milk it ranged from 57.0
to 465.0 ugfml with an average of 225.6 ug/ml milk. The difference between
the two averages was significant as shown in table (5).

Bingham and Zittle (1962), stated that the mean content in Skimmilk
was 24.9 ug/ml milk '
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