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ENZYMES OF COW'S AND BUFFALO'S MILK

1.—Oxidation-Reduction Enzymes Peroxidase,
Xanthine Oxidase, Catalase and Cyiochrome
C Reductiase

LD. Riraat*, G.M. EL-SADEK AND Azza A, TsMalL

The object of this study was o determine the activities and contents
of 4 enzymes namsely; peroxidase, xanthine oxidase, catalase and
evtochrome C reductaze found in buffale and cow milk for comparison.
The individuality of the animal effects the value of their activities and
contents in milk ag they varied widely in the samples tested.

Both milke have approximately similar activitics of eatalase and
eytochrome C reductae, being 10.9 and 12.1 unit/m| milk eatalass for
buffalo and cow milk respectively, ard 1.5 and 1.16 ug/ml eyto-
chrome (2 reductase for buffalo and eow milk respectively. Buffalo
milk has higher peroxidase aetivity being 343.4 unit/ml milk, but
lower xanthine oxidase activity, being 8.6 unit/ml than cow milk
being 228.4 and 18.1 uait{m! milk respectively.

Clean milk produced under sanitary conditions from healthy animals containa
a number of enzymes which are considered true constituents of milk. Their
determination and identification in Buffalo milk lag considerably behind the
cow’s. Therefore, tho object of this study was to determine quantitatively and
to compare the activities of oxidation reduction enzymes, such as ,peroxidase,
xanthine oxidase, catalase, and c¢ytochrome C reductase in buffalo and local
cow milk.

Experimental and Methods

These series of studies were carried out on individual samples of Egyptian
pbuffaloe’s and cow’s milk.

Thirty samples from each were obtained aseptically from evening mil-
kings. About 250 ml of milk were directly collected in sterile bottles, and
2.5 ml of chloroform were added to each as a preservative. They were im-
mediately transfered to the laboratory in an ice box where they were kept
in a refrigerator at 40C,

1.—Poroxidase activity was determined spectrophotometrically acoord-
ing to Wallerstein et al (1947), using paraphenylenediamine solution, H,0,,
and butanol as solvent and read at 490 mu wavelength by Jena spectroco-
lorimeter with 1cm glass cell: Units of enzymo were calculated from :
Optical density
1.04 X ml of sample

Units{ ml of milk =

* Dairy Resesarch Unit, N.R.C. Dokki, Cairo, Egypt.
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~ 2—Xanthine oxidase was determined according to Zitile et al (1956)
using 0.05 M xanthine solution, milk, and triphenyltetrazolium chloride solu-
tion in ratio 1:5:1 V/V. The reaction was carried out at pH 7.5 for 15 nin
at 50°C. Toluenc was nsed as the extracting solvent and the color intensity
Wsltj's read at 485 mu wevelength in Jena Spectrophotometer using 1 ew® glass
cells,

3. —Catalase was determined according to iodomsetric method of Ander-
son and MacWalter (1937) and the ealculation was carried out according to
Bergmayer (1963). Since the quantity of the thiosulfate solution is propor-
tional to the amount of H,0, lefi in the enzymatic reaction mixtute, the
titration value in ml can be inserted in the following equation :

K.:-—l—InS—1 =2—'-§10g ~S-‘—whcre
t Se ] 8,
t = tg-—-t, = the measured reaction time where
t, == initial time.
t, = terminal time.

8, and 8, = H,0, concentrations at time t; and t, without further
conversion,

The K value nsed to calcutate the catalase units in the enzyinatic reaction
mixture according to the following equation :

. bae
1 unit = —KM— where

6.93 x 10—%
6.93 X 10~* — the relationship betwesn the observed half-life time and
the enzyme achivity.

K observed ]
bt

Unitsfml of milk = ———
6.93 X 103 20

4. Cytochrome C reductase was determined by the method of Kaplan
o al (1952). Exactly 0.05 ml of 5% solution of cytochrome C, 1 ml milk,
and 0.1 M potassium phosphate buifer at pH 7.8 were added to make a final
volume of 3 ml. An initial reading of aptical density was taken at 550 mu
wavelangth, With optimal conditions the reaction was completed in 30 min.
and any increase in 1ts optical density was considered as & measure of the
amount of oytochrome C reductase present in 1 ml milk.

Caleulation: E = OC—D where

E — extention coefficlent = 158,
0.D. = optical deunsity

€ = mg enzyme.
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Results and Discussion '

The maximum, minimum, means, standard deviations and standard
.errors of the peroxidase, xanthine oxidase, catalase and cytochrome C redu-
' ¢taso have been shown in table 1.

TABLE 1.—MAXiMUM, MINIMUM, MEANS, STANDARD DEVIATIONS AND
4TANDARD FERRORS FOR PEROXIDASE, YANTHINE OXIDASE,
CATALASE AND CYTOCHROME ¢ REDUCTASE CONTENT OF
BUFFALO AND COW MILE. :

t
Enzymes Mszx. Min. Mean B5.E. 8-D.

e it

1. Peromidase

Buffalo . . . . . . . - 853.3 | 166.5 343.4 | 26.4 143.90

Cow . . . o o -« s 3653.8 | 139.4 228.4 | 10.2 56.02
9. Xamthine oxidase™

Buffale . . . . . - . - 16.5 1.3 8.6 0.9 4.9

Cow 83.0 0.7 18.1 4.6 25.8
3. Catalase*

Buffalo . . . . .« . . . 16.2 8.3 10.9 0.82 4.8

Cow . .+ - o+ « o - 16.4 8.3 12.1 0.67 3.9
4. Citochrome C reductase

Buffalo . . . . . « .« - 9.6 0.032 1.5 0.4 2.7

Cow . . o« v« v « - 3.164 0.063‘ 1.16 | 0.16 0.789

(*} anitfml of milk. (4) ug/ml of milk.

In buffalo milk, the peroxidase activity showed a wider range of varia-
tions than cow milk, It ranged in the former milk from a minimum of 166.5
to s maximum of 853.3 upit/ml with an average of 343.4 unit/ml milk. In
cow milk the activity ranged from 139.4 to 353.8 unic/ml with an average
«of 228.4 unit/ml milk, The difference between the two averages was found
‘to be significant, as ghown in table (2).
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TABLE 2.—SIGNIFICANCE OF DIFFERENCE BETWEEN THE AVERAGE
PEROXIDASE ACTIVITY OF BUFFALO AND COW MILK

Source of Difference . )
Variation Mesne | between 8D, 5.E. T 0.05 T Sig.
meansd
Buffalo , . . 343 .4 143.90 26.4
115 2.042 4.083 -
Cow . . .. 228.4 56.02 10.2

The present results are in accordance with these reported by El-Hagarawy

(1959), who found that buffalo milk had higher peroxidase activity than cow
milk.

The xanthine oxidase activity in buffalo milk ranged from 1.3 to 16.5
unit/ml with an average of 8.6 unit/ml milk. In cow milk its activity ranged
widely from 0.7 to 83.0 unit/m] with an average of 18.1 unit/ml milk.
The average xanthine oxidase activity in buffalo milk was less than that in

‘cow milk and the difference between the two averages was significant, as
shown in table {3).

TABLE 3.—SIGNIFICANCE OF DIFFERENCE BETWEEN THE AVERAGE
XANTHINE OXIDASE ACTIVITY OF BUFFALO AND COW MILK

Differenve
%it;:fi:; Means l:lsetwe;en 8.D. B.E. T 0.08 T Big.
means
Buffalo . . . 8.6 4.9 0.9
9.5 2.042 4.115 |-
Cow . . . .| 181 1.25.6 4.6

Pereira et al (1962), fonnd that the activity of morning and evening
milk, ranged from 33 to 121 unit/ml with an average ol 62 unitfmi milk
and from 38 10 100 unit/ml with an average of 61 unit/ml milk respectively.
On the other hand Modi et al (1959) gave lower values for xanthine oxidase
activity of cow milk, the range being 0.08 to 0.56 unit/ml milk.

The catalase activity in buffalo milk ranged from 8.3 to 16.2 unit/ml with
an average of 10.9 unit/ml milk. In cow milk it ranged from a minimum
of 8.3 to a maximum of 16.4 unitfml milk with an average of 12.1 unit/ml

milk. The difference between the two averages was unsignificant, as shown
in table (4).
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Wide variations in its activity could be noticed in both milks which was
.confirmed by Pavel (1960) who reported that catalase activity of cow milk
ranged from 1.6 to 15.4 ml 0,/15 ml milk.

TABLE 4.—SIGNIFICANCE OF DIFFERENCE BETWEEN THE AVERAGE
CATALASE ACTIVITY OF INDIVIDUAL BUFFALO COW MILK

Diffe. .
Source of | yrepus |botweon | SD. | SE. | To.os [ T | Sig

meang
Buffalo . . 10.9 4.8 0.82

1.2 2.042 | 1.029 | —
Cow . . . .| 12.1 3.9 0.67

T

The oytochrome C reductase content of buffalo milk ranged from a mi-

nimum of 0.032 to a maximum of 9.6 mgfml with an average of 1.5 mg/ml
milk. In cow milk it ranged from 0.063 to 3.164 mg/ml milk with an average
of 1.16 mg/ml milk. The difference between the average contents of the

two animals was insignificant, table ().

TABLE 5.—BSICNIFICANCE OF DIFFERENCE BETWEEN THE AVERAGH
CYTOCHROME ( REDUCTASE OF BUFFALO AND COW MILK

Difference
ioaﬁﬁ:isi Means | betwoon | 8D SE | T o0.05 T Big.
moans
Buffalo . . . 1.5 2.7 0.4
0.34 2.042 0.704 —_
Cow I 1.6 0.789 0.15
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