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Tnx HEAT stability, and rennet and ethanoj coagulation of colo=
strum from individual buffaloes were dotermined during the
first two weeks after parturition.

The resulis showed that buffalo mammary seerction may be
considered comparable to normal milk 4 days postapartum in res-
Pect to these properties. The interrelations between the heat
stability, rennct and ethonal coagulation and the chemical composi=
tion and properites of colostrum are presented and discussed.

‘Tac heat stability, and cthanol and rernet coagulation of buffaloes milk have
been weported (Abd El-Salam, 1965, 1966 and Abd El-Salam and El-Shibiny,
1966). In these studies, heat stability, and rennct and ethanol coagulation
were found to be affected by the chemical composition of the milk,

During the first two weeks after calving, it has been shown that the chemi-
wal composition of colostrum and the rate at which its composition changes
1o that of normal milk varied with the kind of constituent Rifaat e af. under
pub.). However, {he heat stability, and ethanol and rennet coagulation of
the mammary secretion during this period and their relation to the chemical
composition has not been investigated. This was the object of the present

‘pﬂ.p{;]‘.
Material and Methods

The collection and preparation of the samples have been previously re-
ported (Rifaat et al. under -pub.)

The heat stabllity of the samales was measured by determining the time
reqiired to cause coagilation at 130°C as described by Abd El-Salam 1965,
The stability of m'lk samples to ethanol was determined by finding the strength
of alcohol solution Which was nzeded to clot an equal volume of milk as
described by Waite and Davies (1938) the m>thod used for measuring the
venneting time of milk was the same as described by Fahmi (1962).
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Simple correlations between the heat stability, and ethanol and rennex
eoagulation and the chemical and physical propeties of milk were calcula-
ted using data presented in part 1 of this series (Rifaat et @/, under pub.).

Results

Heat Stability

and Discussion

On the first and 2nd days after calving, colostrum showed its lowest heat
stability with average coagulation times of 0.28 and 0.60 minutes respecti-
vely Table 1. The heat stability of colostrum then rapidly increased to 25

TABLE 1. Changes in heat stability, and rennet and ethanol coaguiation of
buffalo millk during the first 14 days posipartam

. Heat stability
after — =
calving Average® Range*
|
f
(0—24 h) 0.28 | 0.25—0.33
2 1 0.60 0.30—0.82
3 | 11.45 1.25-22.66
4 25.00 2.00—36.00
5 | 31.80 29.25—36.33
6 34.53 29.00—38.33
7 35.93 30.00—40.00
5 36.66 31.30—42.50
9 35.70 | 30.00—42.00
10 36.75 31.25 —41.25
11 '| 36.73 30.25—42.30
12 37.57 | 30.20—43.30
13 ‘ 38.80 33.25—42.25
33.00 -44.17

14 39.20

rennet coagulation

ethanol ceagulation

| Awerage® | Range® Avangel Rangzd
198 125— 356 60.0 60.0
165 91—-296 6.0 60.0
108 {68214 60.4 60.0—062.0-
101 67—205 60.4 60.0—62.0
96 60— 186 6.6 60.0—64.0
82 62—12% 62.0 60.0—66.0
82 ' 66-—-113 64.0 62.0-—66.0
90 T7—128 64.4 64.0- 66.G
85 63120 64.8 64.0—66.0
80 63—114 66.0 64.0—68.0
84 - 63—120 68.8 68.0-—-72.0
83 67—100 68,0 66.0—70.0
93 73 —139 70.0 68.0—72.0
87 65—120 70.0 68.0—72.0

#* All values are cxpressed in minutes.

* All valnes are cxpressed in seconds.

T K &«
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min. On the 4th day and then gradually increased to 39.20 min. 14 days
after parturition. The heat stability of the mammary sccretion after the

fourth day of calving was comparable to that of normal buffalo milk (Abd
Ei-8alam, 1965).

The interrelationships between heat stability and the chemical and
P hysical properties of colostrum are shown in Table 2. Thus, in the early
mammary secretion, definite relationships existed between he at stability,

TABLE 2. The correlations between {he heat stability and the chemical
amd physical propertizs of buffalo colostrum

| Significanee

Constituent ?\:;:::;: i = S B

| 0.01 ‘ Q.03
BE S 5 8 % 003 5 8 now o o e r s + DB | sig. sig,
FouaTay | R — 0.64 ‘ sig. ‘ sig.
Refractive index . . . . . . . . . — 0.89 sig. | sig
Etharol coagulation . . . . . . | - 0.73 ! sig, ‘ Sig
Relative viscosity . . . . . . . . . — 0.7 ' sig. sig
Rennet coagulation . . . . . . ., e 0,99 ‘ §ig. sig
P o i 2 5 %08 0 5 8 w0 o — 0.76 sig, §1g.
Lactose » v v o v o o v o Lo 4 0.94 sig. | sig
Chletide: « & g e o vy o0 . . — 0.95 sig. s1g.
P — 0.15 not sig. i not sig.
Total solids « & & o o0 oo L . — .84 sig. | sig
Total protein . . . . . . . . . . — 0.80 Sig. | 518,
CaSi o s v s amio v s g2 L — 0.83 [ sig. sig-
Albumin . . . ., ... L . . —- 0.83 | sig. sig.
Globulin . . . . | = N — 0.69 ! S8 sig.
Nen-profein nitrogen . . . . . . . — 0.74 | &g, sig.
B-lactoglcbulin. . . . . . . .. —o0.8s sig. ' sig.
Solids=not-fut . . . . .. .. .. — 0.76 ‘ sig. I SIg.

sig, 1 sipnificant. not sig. @ not significant

Ligypt. J. Awin, Prod, 120 Noo 2 (1972
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and pH, fat, lactose and chloride content and coagulation. These results
are nof in agreement with those reported for buffaloes’ milk (Abd El-Salam,
1965) and cows milk (White and Davies, 1958). The total solids, solids-not=
fat, total protein and proteinfractions were also significantly related to coagula-
tion time. Abd El-Salam (1965) reported that whey proteing were signifi-
cantly correlated to heat stability. These results suggest that the abnormal
ingrease in total solids particularly whey proteins in colostrum facilitate the
aggregation of the case in particles by heat treatment.

Rennet coagulation

The changss in the rennet coagulation time of colostrum during the 14
days immediately after calving are presented in Table 1. On the first day
the renneting time averaged 198 sec then it rapidly decreased to 101 sec on the
-4th day and then gradually decreased on the following days until it reached
an average of 87 sec., 14 days after parturition.

Comparing these figures with those reported for buffaloe’s millk, the ren-
neting time on the 4th day after parturitionc 101 sec.) was almost the same as
that of normal buffalo milk (103 sec.) as reported by Abd El-Salam and El-
Shibiny (1966).

When the relations between milk constituents and rennct coagulation
were determined, definite and close relationships were found between rennet-
ing time and acidity, pH, total solids, lactose, chloride, total protein, solids-
not fat and protein fractions Table 3. Tne whey proteins particularly
globulins have a retarding effect on rennet action (Jenness and Patton, 1959),
Therefore, a close relation between the whey protein content and renneting
time could be expected and this was found to be true for the present results.

The relation between pH and acidity and rennet enasulation were also
observed in normal buffalo milk (Abd El-Salam and El-Shibiny, 1966),

Ethanol coagulation

It is clear from the results presented in Table 1, that colostrum on the
Ist and 2nd days after parturition showed the 1>west stability towards etha-
nol and that stability then gradually increased. Thus, on the first day after
calving, 60%, ethanol was sufficient to coagulate milk while on the 1474 day,
70% cthanol was required to produce cosgulation,

The relations between pH and acidity, and ethanol coagulation were
highly significant, Table 4. Similar relations were not obgerved in normal
buffalo milk (Abd El-Salam, 1966). The results presented in Table 4, also
show that, the protein fractions, casein and B-lactogiobulin had a definite
relation with ethanol coagulation. Lactose, chloride and non-protein nitro-
gen also had significant correlations with ethanol coagulation,

The results also sugeest that factors involved in ethanel coagulation
differ from those invelved in heat stability and rennet coagulation, and that
these factors also differ greatly [rom those observed in normal milk,

Bgypt. J. Anim. Prod, 12, No. 2 (1872)



COLOSTRUM PROM BUFFALOES  Part IL
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The relation between Heat Stability, and Rennet and Ethanol Coagluation

The results presented in Table 2, show that the heat stability of colostrunm
was sigrificantly correlated to rennet and ethanol

coagulation.

However,

the heut stability was more closely related to rennet coagulation than to ctha-

nol coagulation,
mal buffale milk.

net coagulation during the first 14 dyas after parturition, Table 3.

Similar results were reported (Abd El-Salam 1956) for nor-
Ethanol coagulation, however, was not corrclated to ren-

TABLE 3. The correlations between remnet coagulation and the chemical
and physical propzrties of buffale colostrum
|
Significance
Cunstituent Cm're.h.;tion SE= A s S

coefficient 0.01 0.05
S, . b
P iR A S B G ek BT E T — 0.63 sig. sig.
MO, o« v & @ v e e " 4 0.79 sig. sig.
Refractive index . . . . . . . . . + 0.93 sig. sig.
Fthanol coagulation . . . . . . . — 0.18 rol sig. not sig.
Relative viscosily . - . . . . . ' + 0.90 5ig. ‘. Sig.
Fab v v s puom sums g : + 0.77 sig. ‘ g
CHEPORE ¢ & o0 woies & & 0 w5 oo 8 — 0.96 sig. sig.
Chlotide: 5 2@ 8 85 % 8 @@ 3 -+ 0.99 sig. 8ig.
751 o SR AR T I e + 9.24 not sig. not sig-
Totalsolids » v v 22 55 50w - 0.98 sig. 5ig.
Total protein . . . . - . .. .. + 0.91 sig. sig.
Casein & . v v vt + 070 sig. sig.
AU « & v 5o 5w w o o e s + 0.96 sig. Sig
Globulin » « . v .. ... ... 4 0.88 | sig. sig.
Non-piotein nitrogen + « . . . . . + 0.75 I} sig ; sig.
B-lactoglobulin . . . . . . . . .. + 0.890 | sig. : sig.
Solids not fat 4 0.93 Sig. sig.

sig. : significant. not sig. © not significant,

Bgypt. J. Anim. Prod. 12, No. 2
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TABLE 4, Th» corcalations batwzen cthanol coazulation and the chemical
physical propzriics of baffalo colostrum

T ~—
Significance
Constituent E(::;{::?(::l{:“ s ;

) 0.01 0.05
p}—[. 4 0.91 sig. sig.
Aoidity: oo & v w5 % w8 w A W o — 0.93 sig. sig.
Refractive index. - - - . - . . . . — 0.001 not sig. not sig,
Relative viscosity - - -« « o+ . . — 0.04 ' not sig. not sig.
Fat o« « v v v v v v e e e e — 0.16 | not sig. not sig.
Edotose o o v @ oa o n wow w w5 ou + 0.77 i siz. sig,
Chloride - . & o &3 o i s e v — (.80 f sig. sig.
E R T B — 0.34 i not sig. not sig.
Total solids « + « « o+ v o v o —0.70 | sig, sig.
Fotal protein .« v - o« o ... — 0.2¢ | not sig. not sig
A P b Ee S5 SHELLEE . — .85 I 512 sig
Albumin .+ « v 0 - 0 v e e e 0 — 0.59 i not sig. not sig.
Globulin, v v v 6 6 5. & 5 5 5 & = — 0.43 i not sig. not sig.
Non-protein-nitrogen . . « « « . . — 0,99 | sig. sig.
B-lactoglobulin . . . . . . . . d — 0.77 ! not sig. not sig.
Solids-not=fat - +« « « « . . . . .| — 0.59 ‘ not sig. sig..

sig, . significant not sig. © not significant.
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