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THE FEEDING VALUE CF MILK AND COLOSTRUM
FED TO YOUNG BUFFALOE AND COW CALVES
USING DIGESTIBILITY TECHNIGUE

I1.—A Study on the Colostrum During the Postnatal Days

By
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SUMMARY

Digestibility trials with 7 Friesian and 6 buffalo male calves fed
colostrum were undertaken to study its digesiion and the feeding value
during the first 8 days of life in three successive intervals of 48, 72 and
72 hours. Each calf was fed individually from nipple pail his mothers
colostrum. Carmine indicator was used as a fzecal marker. Results
indicated that there was no difference between the two species in diges-
tion coefficients of each specific nuirient at the same interval. There
were also no differences in digestion cocfficients of fat or carbohydrates
during the three intervals in the two species. There were significant
difference s between the digestion coefficients of protein between 1sf and
2nd interval or Ist and 3rd interval, the difference between the 2nd and
3rd interval was not significant. The average digestion coeficients for
colostrum in both species could be taken as 96.6 for dry matter, 98.3 for
fat and 98.3 for carbohydrates. For protein the average would be 96.4
for 1st interval and 92.2 for both the 2n7 and 3rd intervals. The figure
for total digestible nutrients in the colostrum was practically equal to
that of the starch value. The feeding value was distinctly high in the
first period, then a little drop was between the 2nd and 3rd period when
the feeding value was similar to whole milk. The average starch valuc
for the successive period was 22.5 (19.2-24.9), 18.1 (15.9-20.7) and
17.6 (15.1-19.2) with ccws being 29.2 (24.6-33.6), 25.3 (21.3-30.4) and
23.9 (22.0-26.5) with buffaloes. Buffaloes colostrum as fed contains
respectively ca. 30, 39 and 359, more starch value than cow’s. The dry
colostrum contained 120.1, 127.1 and 134.0 starch value in the successive
periods against 130.3, 141.0 and 139.8 in buffaloes, the feeding valuc inc-
reasing successively to approach that in whole miik. The feeding value
with buffaloe’s colostrum was 8.5, 10.6 and 3.9% more than with cows
in the successive periods becoming practically of the same value at the
last period. The colostrum for buffaloes as fed contains slightly higher
digestible protein. On dry matter basis, cows colostrum contains higher
digestible protein in the 1sf and 2nd period but similar content at the
3rd period as buffaloes.
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INTRODUCTION

In a previous paper' by the authors, a study of the feeding value
of buffaloe’s and cow’s milk fed to calves during their early weeks after
birth was undertaken. 71he veriation in digestion coefficients among
calves with milk nutrients wes studicd along with a2 comparison bet-
ween buffaloe’s ard cow’s milk. There wes no difference between
buffaloz’s and cow’s milk in avercze digestion coefficients for nutrie-
nts. The respective average digestion coeflicients of 94.0 97.7 and
97.2% could be taken fcryprotein, fot and carbohydrates for the whole
milk both species, being slightiy lower with protein. It was also
fourd that 4 parts of cow’s milk as fed equal 3 parts of buffzloe’s
milk in previding the same starch value; buffaloe’s milk as fed comnt-
ained 2097 more digestible protein. Bothmilkswhen dry have practi-
cally the same starch value and digestible protein.

Nowedays several efforts are directed for saving the whole milk
in celf feeding by early weaning (2,10) and using milk substitutes
(7,8) Othcr workers investigated the possibility of replecing some
of the whole milk itself with surplus colostrum which is available with
big hLe:ds. (5,6) Little information is available about the feeding
velue of colostrum particularly throughout the first days after birth
when considerable change occurs in its composition. Some work
was published by Parrish et al. 1953 (9) to study the properties and
digestiblity of colostrum of the dairy cow using calves during the
early postnantal days of life. Their study was during the first 8 days
divided into three successive pericds. 1-2, 3-4 and 5-8 days. Carmine
indicetor was used to differentiate between different periods. They
tound that the digestion coefficients of nutricnts ranged between 90
and 999 being less than 90 % in protein during the 2ndand 3rd period.

Therefore, this work was undertaken with colostrum as contin-
pation to the prcoevious investigations with whole milk to fill a gap
in our knowledge under our conditions particularly with buffaloes.
Some data were published about the change in composition of colo-
strum during the /st days of lactation with loczl cows and bufialoes
(4). It wes found in both specics that the colostrum contains higher
percentage of diy matter, protein nnd ash and lower percentage of
sugars than normal milk. But buffaloes colostrum contains less iat
than normal buffaloe’s milk wherees cows colostrum was richer
in fat than normal cow’s milk.

The present study was considered necessary to find out the vana-
tions in digestion coefficients and feeding value during the first 8 days
after parturition along with the respective changes in the contents
of the major nutrients in colostum.

(1) Submitted for publication 1963.
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EXPERIMENTAL AND METHODS

Animals experimented on were 7 Freisian male calves from the
Ministry of Agriculture Experiment Station at Sakha and 6 buffzlo
calves from that at Mehallet Moussa nearby. They were kept in
metabolism boxes directly after birth, then artificially fed thier mother’s
colostrum by nipple pail. The rostnatal period of 8§ days was subdi-
vided into 3 successive periods of 48, 72 and 72 hours, respectively.
Carmine was used as a faecal marker to differentiate between periods.
The food was offered twice daily at 8.30 a.m. and 5.0 p.m. (at two
milkings). The rest of the procedure for faecal collection,storing
and sampling was similar to that in the previous paper and to that
of Parrish et al (9). Separate individual food samples were prepared
for each calf during cach period.

Analytical methods for the summative analysis followed those
in the previous paper. Determing the fat was directly in the food
and faecal sample without drying by dehydrating with anhydrous-
sodium sulphate as directed by Parrish ef al and using Soxhlet appa-
ratus and ethyl ether for extraction.

RESULTS AND DISCUSSION

Composition of colostrum during the successive periods for cows
and buffaloes

The composition of the colostrum varied considerably in the 2xnd
period than in the first period in both species particularly in dry matter
content and protein (Table 1 & 2). The composition of milk during
the 2nd period was very approaching that of the third period which
contained a little lessdry matter and protein contnet. The colostrum
of the third period was practically having the same composition as the
whole milk of each spscies. The fat percentage and soluble carbo-
hydrates in cow’s milk remained the same or slightly increased in
the last period while ash decreased gradually. With buffaloes, the
fat percentage increased slightly in the 2nd period and then decreased
slightly in the 3rd while the soluble carbohydrates seemed to increase
while ash decreased in the successive periods.

With the individual samples great variation occurred in milk
nutrients particularly in the Ist and 2nd pericd with the dry matter
and protein. With cows in the Ist period, the ranges of nutrients
were 17.27-21.85, 6.11 - 14.21, 3.28 - 5.78, 3.50 - 4,44, 0.76 - 0.93 with
dry matter, protein fat, soluble carbohydrates and ash respectively.
The respective data for buffaloe’s colostrum were 20.13 - 24.24., 8.86
14.83, 4.77 - 8.67, 3.72 - 4.20 and 0.91 - 1.07 (Tables 1 &2; In the 2nd
period the ranges of dry matter, protein, fat and carbohydrates
were 13.92 - 15.94, 4.13 - 8.15, 2.65 - 4.83 and 2.41 - 4.86 with cows

13
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being 15.75 - 20.33, 5.38 - 6.91;, 4.97 - 8.43 and 3.75 - 5.35 with buf-
faloes. The respective ranges of these nutrients in the last period
were 11.46- 14.17, 3.30 - 4.93, 3.65 - 4.95 and 3.30 - 4.75 with cows
and 16.03 - 18.54, 4.98 - 5.52, 5.38 - 7.00 and 4.33 - 5.29 with buffal-
loes, being approaching the range of composition of the whole milk.
The analytical results were within the ranges published in the litera-
ture with few exception perhaps due to normal variations.

TABLE 1.—-The average analysis, digestion coefficients and feeding value of cow’s
colostrum fed to their young claves in digestion trials using 7 claves and their
mothers duruing 3 sccessive periods

E Dry . -'g "::?é = % g Starch
Item 2 Matter Protein | Fat % SE Ash | & 8% Valua
Period 1 (0 to 2 days)
Average analysis as fed
and feeding value . . .| 81.30] 18.70| 10.00| 4.01] 3.82) 0.87} 22.4 22.5
Minimum . . . . . . . 78.15| 17.27| 6.11| 3.28 3.50| 0.76] 18.9] 19.2
Maximum. . . . . . . . 82.73| 21.85| 14.21] 5.78| 4.44] 0.93] 24.9| 24.9
Average analysis, dry and
feeding value . . . . . — 1100.00{ 53.48| 21.44| 20.43) 4.65) 119.8] 120.1
Average digestion coef . .| — | 97.80 96.80| 99.10/ 99.10| — — —
Average digestible nutri-
entsas fed . . . . . . — e 9.68| 3.99] 3.79] — — —
Period 2 (3 to 5 days)
Average analysis as fed
and feeding value . . .| 85.73] 14.27| 5.66| 4.00{ 3.80| 0.81] 17.9/ 18.2
Minimum . . . . . .. 84.06| 13.22/ 4.13] 2.65] 2.41| 0.77] 15.8/ 15.9
Maximum. . . . . . . . 86.78] 15.94] 8.15| 4.83| 4.86| 0.85 20.4] 20.7
Average analysis, dry and
feeding value . . . . . — 1100.00| 39.66| 28.03| 26.63] 5.68| 125.4| 127.5
Av. digestion coefficients] — | 96.10| 91.90| 98.40 98.30; — — —
Av. digestible nutrients .| — — 5.20 3.94; 3.73] — —_— —
Period 3. (6 to 8 days)
Average analysis as fed
and feeding value . . .| 86.90| 13.10{ 3.90| 4.31| 4.11} 0.78) 17.1 17.6
Minimum . . . . . . . 85.83] 11.46| 3.30{ 3.65| 3.300 0.76; 14.7] 15.1
Maximum. . . . . . . . 88.54] 14.17] 4.93] 4.95/ 4.75] 0.84] 18.9] 19.2
Average analysis dry and
feeding value . . . . . — 1100.00] 29.77] 32.90| 31.38] 5.95| 130.5| 134.4
Av. digestion coefficients .| — | 95.90] 90.80] 98.20| 98.00; — — —
Av. digestible nutrients as
fed . . ... . ... — — 3.74; 3.91y 4.03] — —_ —
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TALE 2.—The average analysis, digestion coefficients and feeding value of buffaloe’s
colostrum fed to their young calves in digestion trials using 6 calves and their
mothers during 3 successive periods.

£ 3 g =t &g Z
ttom S A A LI R A R
= p= & ® 5 £ i
Period 1 (0 to 2 days)
Average analysis as fed
and feeding value . .| 77.63| 22.37| 10.86] 6.54] 3.97| 1.00| 28.76| 29.15
Minimum . . . . . . 75.06| 20.13| 8.86| 4.77| 3.72| 0.91| 24.46] 24.61
Maximum . . . . . . 79.87! 24.94| 14.83| 8.67| 4.20/ 1.07} 32.84| 33.60
Average analysis, dry and
feeding value . . .| — [100.0 | 48.55| 29.24) 17.74] 4.47|128.56/130.31
Av. digestion coefficients| — | 97.10) 95.90| 97.90| 98.90{ — — —
Average digestible nutri-
ents as fed . . . . . - — 10.42) 6.41, 3.93| — — —
Period 2 (3 to 5 days)
Average analysis as fed
and feeding value . .| 82.03; 17.97| 5.89| 6.74] 4.41} 0.93) 24.60| 25.32
Minimum . . . . . . 79.67| 15.75| 5.38| 4.97| 3.75| 0.85| 20.77| 21.25
Maximum. . . . . . . 84.25| 20.33| 6.91, 8.43| 5.35| 0.97| 29.46| 30.40
Average analysis, dry and
feeding valve . . . .| — 100.00| 32.78| 37.51| 24.53} 5.18]136.89{140.9C
Av. digestion coefficients| — | 96.00| 92.50| 98.00| 97.30{ — — —
Average digestible nutri-
ents as fed . . . . . — — 5.45| 6.60| 4.29] — — —
Period 3 (6 to 8 days)
Average analysis as fed
and feeding value . .| 82.93| 17.07| 5.21| 6.15 4.84] 0.87| 23.01 23.83
Minimum . . . . . . 81.46| 16.03| 4.98| 5.38| 4.33| 0.83] 21.47} 21.99
Maximum. . . . . . . 83.97| 18.54 5.52 7.00| 5.29| 0.92f 25.72| 26.52
Average analysis, dry and
feeding value . . . .| — [100.00| 30.52| 36.03| 28.35| 5.10/134.80(139.60
Av. digestion coeflicients| — 96.40{ 93.70; 98.0 | 98.2 | — — —
Average digestible nutri-
ents as fed . . . . . — — 4.88| 6.03| 4.75| — — —_

Digestion coefficients and feeding value with colostrum during
the successive periods with cows and buffaloes

The nutrients of the colostrum are highly digested in all the
periods with both species. Fat and soluble carbohydrates were digested
to the extent of 98- 999, in successive periods being not lower than
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979%. The dry matter was digested to an extent of 96 - 98 9. Pro-
tein was highly digested in the first period (96-97 %;). then a noticeablz
fall in digestion (ca. 3-5 degrees of percentage) occurred tecoming
929 in the 2ad period and 91-949 in the 3rd period. The trend of
results and maegnitude was practically similar in both species.

TABLE 3.—Variations in apparent digestion coefficients of colostrum nutrients using

digestibility trials with buffalo and cow calves during three successive periods

Buffalo Cow
Item i © 2’3 K- _é"”
f n)]i“:(}:ﬂ‘ Protein Fat :—'E’% g 1111)3[;:5;01‘ Protein Fat :g’g g
A wgo
Period 1 (from 0 to 2 days)
Average digestion coeffi-
cients (6)* . . . . . 97.1 1959 97.998.9]97.8]96.8]99.1]99.1
Minimum . . . . . . 97.0 | 95.3 1 97.4|98.3|96.6 | 95.8 | 98.4 ] 938.5
Maximum. . . . . . . 97.4196.1199.1193.3198.8!198.2199.6]|99.7
Standard error of the
mean . . . - . . . +0.06/40.13/+0.28| +0.27|+0.27|+0.35/3-0.16{+0.47
Period 2 (from 3to 5 days)
Average digestion coeffi-
cients (6)* . . . . . 96.0 1 92.5|98.0 | 97.3|96.1|91.9|98.4 | 98.3
Minimum . . . . . . 2.8 | 84.1 | 96.5],94.6194.3186.2|97.0!96.7
Maximum. . . . . . . 98.7 | 97.1199.499.8 |97.6|97.4199.6|99.5
Standard error of the
mean . . . . . . . +0.95(+2.19/+0.47| +0.68/+0.52|+1.58/+0.36{+0.41
Period 3 (from 6 to 8 days)
Average digestion coeffi-
cients (6)* . . . . . 96.4 | 93.7198.0198.2195.9|90.8|98.21 98.0
Minimum . . . . . . 952 191.4194.7197.5|93.8|86.7197.2|96.8
Maximum. . . . . . . 98.2 196.5]99.4 | 98.7|97.5|93.6{99.3]99.7
Standard error of the
mean . . . . . . . +0.49,+0.72/+0.66,=0.18|*0.47(*0.96/+0.31|*+0.39

* Six calves,

Statistical analysis indicated that there was no significant dif-
ferences between the digestion coefficients for nutrients in the two

species at comparable periods.

But the average digestion coeflicients

of dry matter and protein at the first period was significantly higher
than with those in the 2nd or 3rd period in both species. Taking the
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average of results with cows and buffaloes, the digestion coeflicients
could be taken as 95.5, 96.4, 98.5 and S9 for dry matter, protein
fat and carbohydrates in the lst period. After the lst period, the
respective average coefficients would be 96.2, 92.2, 98.2 and 98 being
similar to results already obtained with whole milk in a previous paper.

The digestion coefficients obtained here were 2-3 degrees of per-
centage higher than those published by Parrish et al (9) for fat and
soluble-carbohydrates. With protein their figures were four degrees
less in the first period and ca. 6 and 9 degrees less in the 2nd and 3rd
period respectively.

The range of digestion coefficients among different calves was
narrow in most cases, the highest range was with protein during the
2nd and 3rd period but nevertheless the coefficient of variation per-
centage was not exceeding 5.80.

The average feeding value with colostrum was the highest at
the sz period being 29.15 starch value in buffaloes and 22.5 starch
value in cows. In the 2und period a noticeeble dropoccurred in fee-
ding value to become 25.32 and 18.2 respectively. A slight drop
happened in the 3rd period to become 23.83 and 17.6 starch value,
bsing the same as with whole milk. Buffaloes colostrum had 30,
39 and 359 more starch value than cow’s in the three sucessive periods;
it contained also slightly more digestible prctein. The digestib
protein fell very rapidly from ca. 109, in the first period to become ca.
5 with buffalos and 3.9 with cows at the last period.

The average fesding value on dry metter besis increased with
advancing periods with cows being 120.1, 127.5and 134.4 starch valus
successively. With buflaloes, the respective feeding value was 130.3
140.9 and 139.6 being lower at the start and practically the same in
the 2nd and 3rd period.

Buffaloe’s dry colostrum contained 8.5, 10.6 and 3.99, more
starch value in the respective periods. Therefore, while ca. 3 parts
of buffaloe’s colostum as fed would equals 4 parts of thatof cow’s,
yet on dry matter basis they approached one enother in feeding value
particularly at the 3rd period.

A relatively wide range of the feeding value was obtaind among
individual calves as each one was fed different colostrum sample
which varied in composition. The renge in the feeding value was
19.2 -249, 16.2-20.7 and 15.1 - 19.2 sta~ch value with cows
1st, 2nd and3rd period respectively against 24.6 - 33.6, 21.3 - 30.4and
22.0 26.5 with buffaloes.
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These studies indicated clearly that the colostrum could be
digested to the same extent with calves as ordinary whole milk. Colo-
strum, in the 1st two days, has a feeding value higer than whole milk
and practically slightly higher or equal value to normal milk after-
wards.

Therefore, colostrum would replace the whole milk if it is avail-
able to save a part of it in practical feeding.
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