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SUMMARY

In El-Abd dairy farm- Sherbeen Dakhahlia governorate 12 dairy
Freisian cows 4 years old were signed randomly into two groups
as control group and experimental one. The experimental group
was given in addition to the control ration sodium biocarbonate
0.8%. The milk yield revealed slight increase in the cows given
NaHCO. with significant increase in the percent of dry matter
intake after 2nd, 3rd & 4th weeks post partum.

Blood analysis showed an increase in blood urea nitrogen and
in blood serum calcium as a result of giving NaHCO, in the
ration while the rest of blood parameters were within the normal
physiological limits in both control and experimental group.

Examination of the ruminal juice manifested an increase ammo-
nia concentration in the experimental group given NaHC03_
On the contrary propionate and total volatile fatty acids were
decreased. The rest of the ruminal juice parameters were within
the normal physiclogical limits in both experimental and control
group.

INTRODUCTION

Effect of feeding certain additives such as sodium bicarbonate on rumen fermentation
pattern and on milk production have been examined extensively but their effects on early
lactation have been neglected (EMERY, 1975). In addition the study of the effect of sodium
biocarbonate on ruminal juice changes and blood composition is not sufficiently studied. On
‘the other hand sodium biocarbonate is used to adapt cow to increased energy ration especially
when the cows are switched at parturition to a high energy ration (THOMAS and EMERY,
1969).

Our aim was to test the effect of sodium biocarbonate additions to cows fed increased
energy level, on the milk production, blood composition and changes in the ruminal juice.

Rumen pH. is subjected to certain fluctuation during the course of digestion of a
given ration depending on the activity of ruminal flora and the effect of fermentation occurring
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in the rumen (EL-SEBAI, 1974 and ABD-ELSALAM, 1981). The balance achieved between pro-
duction and absorption of volatile fatty acids and the buffering power of the rumen is reported
to influence principally the pH of the rumin (PHILLIPSON; 1952). ANNISON and LEWIS (1959)
and DAYKINIS (1969) stated that the regulation of the pH in the rumen mainly takes place
by the addition of alkali to the rumen ingesta through the flow of saliva.

MATERIAL and METHODS

In EL-ABD dairy farm - Sherbeen, Dakhahlia governorate 12 dairy Freisian cows -4
years old of average body weight 400 kg were paired according to the expected date of
calving and subsequent lactation. Each pair were assigned randomly to one of the two treatment
groups that were designed, control and experimental. All cows were fed in the dry period
ration 15% of maintainence requirements of the NRC 1978. The animals were fed on hay
left free behind them and a concentrate mixture composed mainly of corn added to adjust
the ration in order to meet the NRC requirements (1978).

After calving the control and experimental group were switched to a ration containing
hay and concentrate mixture (400 gm per kilogram milk production). Total dry matter intake
was adjusted for 2.5% of body weight. y

The cows of experimental group received sodium biocarbonate at the rate of 0.8%.
Rations were adjusted weekly according to NRC 1978 on the bases of milk production plus
10% allowance.

Milk production was recorded daily while the animal body weight was recorded weekly.
Blood samples were analysed one week before calving, and two weeks after calving for serum
protein by Mac-FATE (1972), urea nitrogen by GRADENER (1961), blood glucose by OSER
(1965), serum calcium by BERSCHNIDER (1971) serum inorganic phosphorous by RAABE (1951)
and serum magnesium by OSER (1965).

Rumenal juice were obtained by stomach tube at 1st and 2nd week after parturition
for determination of pH of strained rumen fluid by the use of glass electrode pH meter
model Multiscope, Ammonia by CON-WAY (1947); Valatile fatty acids by MARKHAM (1942),
while acetate. propionate and butyrates were determined after KORELENKO (1963).

RESULTS

The percentage of ration dry matter intake and milk production tabulated in table
(1) showed no significancy between the levels of food intake after the 2nd, 3rd and 4th
weeks post partum in the experimental group when compared with the control one. Also
no clear differences in the daily milk yield among experimental and control groups were noted.
At the fourth week there was a slight increase found in the experimental group given the
sodium bicarbonate. '

Blood analysis relating to both control and experimental group is in table (2). There
were no significant differences between the two groups and data were within the normal

physiological limits with the exception of both blood urea nitrogen and serum calcium where
they were significantly increased in experimental group at the first and at the 14th day post
partum.

Examination of ruminal juice is shown in table (3). There was no significant changes

in pH values among both experimental and control groups either after seven days or after
fourteen davs from parturition, while in ammonia showed significant increase as a result of

Assiut Vet. Med. 1. Vol. 17, No. 34, 1986.
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a Table (1)
A Dry matter intake and milk production in the friesian cows
of the two experimental groups
Groups
Control Experiment
1- Dry matter intake (% of body weight):
1st week pot partum 1.90 2.00
2nd week post partum 2.10 2.27
3rd week post partum 2.20 2.35
4th week pot partum 2.35 2.45
2- Milk yield (kg/day):
1st week post partum 12 13
2nd week post partum 15 15
3rd week post partum 16 18
4th week post partum 18 21
4 aiil
p * P significant at 0.05.
.l
Table (2)
' Changes in blood constituents of Freisian cows
7 days post partum 14 days post partum
Measurements
Control Experimental Control Experimental
Serum protein (gm/100 ml serum) 6.8 7.2 7.6 7.40
Serum alb. 4.1 4.1 4.2 3.80
Serum glob. 33 341 3.2 3.6
Blood urea nitrogen mg/100 ml 12.6 15.00* 14.10 16.00*
Blood sugar mg/100 ml 41.2 42.1 40.2 40.32
Serum Ca (mg/100 ml blood) 8.65 9.13* 9.01 9.87*
Serum P.(mg/100 ml blood) 5.13 5.55 5.50 5.72
Serum mg (mg/100 mi blood) 2.14 2.04 2.34 2.10
* P significant at 0.05
v
R
L
-
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Table (3)
Levels of pH, ammnia, acetate, propionate butyrate -

and total volatile fatty acids (VAF) in cows ruminal juice.

7 days post partum 14 days pot partum
Parameters

Control Experimental Control Experimental
PH 6.1 6.7 6.3 6.9
Ammonia (mg/100 ml) 8.4 12.0% 8.9 12.5%
Acetate 44.1 50.1 50.2 50.5
Propionate 31.9 28.7* 31.2 28.3*
Butyrate 15.4 12.8 14.6 12.9
Total V.F.A. (mm/L) 122.6 116.1* 12641 120.2%

* P significant at 0.05.

addition of sodium bicarbonate where the level reached 12 mg/100 ml ruminal juice after
seven days and up to 30 mg/100 ml at 14 days post partum. As far as volatile fatty acids
were concerned, it was evident that they were significantly decreased 7 days and 14 days
post partum, while fatty acids salts (acetate, propionate and butyrate) manifested sinificant
decrease in both propionate and butyrate while acetate did not exhibit any sinificant changes
as a result of addition of sodium bicarbonate.

DISCUSSION

Supplementation of the experimental group with sodium bicarbonate (NaHCO.) resulted
in an incrase in the percent of dry matter. This may be attributed to the improovement
effect of NaHCO; in the process of digestion and consequeritly absorption of essential nutrients
necessary for performance of the essential nutrients in the body (LANZAC-PEREZ et al,
1978 and HADJIPAMAIJITOU, 1982). This action was also clearly manifested in increasing the
milk yield mainly and the third and fourth week post partum. This showed the beneficial
effect of adding NaHCO, , to the ration. These results agreed with EMERY et al. (1964),
MILLER et al. (1965), HADJIPAMAJITOU (1978) and ERDMAN et al. (1980). In addition it seems

reasonable that addition of NaHCO; to the diet is likely to improve the productivity of cows
in early lactation period.

With regards to the effect of NGHC03 supplementation on the blood constituents, it
was clearly evident that it resulted in an increase in blood urea nitrogen 7 days and 14 days
from calving. This may be attributed to the fact that addition of NaHCO, as an alkali promoted
the activity of microflora by buffering excess acidity keeping an optimal level of pH necessry
for the activity of microflora (DAYKINI, 1969). In addition calcium level was also increased
at the same periods in the experimental group but this increase was within the normal physiolo-
gical limits. The examination for the rest of blood constituents revealed no significant variation
especially, blood protein and its fractions. Also the free fatty acids did not manifest any
variation between both experimental and control groups. These results emphasized that addition

of NaHCO, has no deletorious effect and favoured. The normal process of digestion and absor-
ption. These findings agreed with ANINISON and LEWIS (1959) MILLER et al. (1964) and DAYKIN

Assiut Vet. Med. J. Vol. 17, No. 34, 1986.
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(1969). The studies of ruminal juice declared that there were no marked variation in the
PH values as a result of addition of NaHCO,. This revealed that the given amount of NaHCOs
is quickly buffered by the ruminal juice and furthermore it might act as a stimulating article
rather than alkaline one and it neutralized any excess acidity which might be found and
consequently the level of pH is not altered (STANILEY et al. (1972).

On the other hand the changes in the amounts of total volatile fatty acids at 7 days
and 14 days post partum pointed to a slight decrease but this was within the normal physiolo-
gical levels. In addition the significant decrease in the propionate level at the same periods

as a result of given NaHCO, was also within the normal physiological level. These findings
go hands by hands with those “obtained by SLANINA (1969) and SINGH et al. (1972).

It is evident from the present work that the addition of N:aaHCO3 by the given dose
to the ration of dairy Freisian cows had a favourable effect in promoting the ruminal activity
and favoured at the same time the productivity of animal. It seemed also that the use of
NSHC03 was necessary in such diets fed to cows to overcome any excess acidity which may
interfer with the optimal activity of rumen and consequently the process of digestion and
absorption and finally keeps the health of the animal in a good status.

Assiut Vet. Med. 1. Vol. 17, No. 34, 1986.
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