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ABSTRACT

Ten lactating buffaloes in their 2nd to 6th lactating season with average body
weight of 563+ Skg were divided into two equal groups{5 fen.zles each ). The buffalo
groups were subjeded lo two lreatments during lale pregnancy ( two monthes
prepartum) and posipartum ( 305 days of factation) periods. The first group was
served as a control group (G1) whereas, the other was tested group(G2), received cne
intramuscular injection of 4ml saline containing 160mg folic acid weekly dosage. All
animals were fed on ration consist of concentrate feed mixture and rice straw
according to Shehata requirements ( 1971).

The obtained results showed that folic acid freatment had no effect on all
nutrients digestibility . Simitar trend was observed for TDON and DCP values of the
experimental rations. Maorecver daily intake as DM, TDN and DCP of the treated group
(G2) was higher than that in control group (G1). The differences were naol significant .
The daily mitk yield as fat corrected milk (7% FCM ) was significantly (p<0.05) higher
with G2 (7.14) than that of G1 {5.18 Kg) by 45.02%. Milk compaosition from lactating
buffaloes treated with folic acid had significantly (p<0.05) higher contents of milk
protein and solids not fat (SNF) compared with the control on birth weight and
weaning weight of new born calves were relalively higher in group G2 than that in
group G1.Also treated laclating buffaloes by folic acid improved the economic
efficiency by 26.35 % compared with control.

Keywords; Laclaling buffaloes, folic acid, milk production, milk composition and
reproductive traits .

INTRODUCTION

The molecular of folic acid (peteroylmon glutamic acid ) is constituted
of three different parts 1) apteridine nucleus 2) aparaaminobenzoic moiety ,
and 3) one glutamic acid molecule, this is the synthetic form of the vitamin,
The biologically aclive forms of the vitamin are called folates { Girard , 1998).
Folic acid named vitamin B9 and P.G.A. It is absclutely essential for cell
division and growth as well as to protein synthesis and for purine and
pyrimidine synthesis, essential conslituents of RNA and DNA ( Metz, 1970,
Loria, et al, 1977 , Bailey, 1990 and Mc Nulty et al, 1993). Synthesis of new
tissues such as the foetus, foetalmembkrans, mammary oland and milk protein
synthesis increases the utilization of folic acid {Gee er af,, 1989). Total serum
folates of dairy cows decreased by 40% from two months after calving until
next calving (Girard et al., 1989). Moreover , milk folates could ba of interest
for human health given the present interest in the use of folic acid in the
prevention of neurological birth defects (Rush,1994 and Whitehead and
Rosenblatt ., 1994) , coronary heart diseases and strokes (Giles et al, 1985
and Morrison el al/. 1996) and cancer (Glynn and Albanes, 1894 and
Jennings, 1995). The objective of this work was to study the effect of folic acid
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{intramuscular injections) on nutrients digestibility , milk yield , milk
composition . some blood serum and reproductive performance of lactating
buffaloes at pre partum ( two month ) and post partum (305 days of lactation)
periods.

MATERIALS AND METHODS

This study was carried out at seds Experimental Station of Animal
Production belonging to the Animal Production Research Institute, Ministry of
Agriculture during (2004-2005) (this station is located in middle Egypt at 150
km south of Cairo).The average annual atmospheric maximum temperature
at seds area during the period of this work was 28.6 C_ and the annual
mean of reiative humidity was 67%.

Feeding trial and management:

Ten lactating buffalces in their 2nd to 6th seasons of lactation , body
weight of buffaloes was 563_ Skg .The animals were divided randomly into
two equal groups (5 females in each).The animals were in the late pregnancy
period and continued for 305 day of lactation ,the first group was served as a
control group{1) whereas the ather was tested group {(2), received one
intramuscular injections of 4 ml saline containing 160 mg of folic acid weekly
dosage according to (Girard et al,,1989) All animals were fed on raticns
consisted of concentrate feed mixture (CFM) and rice straw according to
Shehata requirement (197 1). ]

The CFM and rice straw were individually weighed for each animal and
offered twice daily at 8 am and 3pm. The concentrate feed mixture consist of
30% undecorticated cotton seeds, 37% yellow corn , 20% wheat bran, 6.5%
rice bran, 3% molasses, 2.5% lime stone and 1% common salt. Chemical
analysis (%) of feed ingredients { on DM basis ) are shown in Table (1)

Table{1):Chemical analysis (%) of feed ingredient {(on DM basis)

Item DM oM CF CP EE NFE ASH
CFM 92.20 91.39 10.20 5.95% 4.41 60.83 861

RS 91.88 83.86 32.05 4.33 132 4626 16.04

Water and mineral blocks were freely available for all animals . Animals
were weighed at the beginning and monthly intervals to adjust their nutritional
requirements according to the change of body weight and milk production.
The lactating buffaloes were housed in open sheds and subjected to the
regular managerial practices of breeding stock . After calving the dams were
kept for one week with their new born calves for colostrums feeding then
transferred to the milking unit . The buffaloes were hand milked twice daily at 8
am and 3 pm. Milk yield was recorded and corrected to 7% fat milk according
to Raafat and Saleh (1962). Twe milk samples were individually collected
every two weeks at the same time of milk collection period from each
buffaloes then mixed tegether . About 10 ml HcHo were added to preserve the
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milk untile analysis. Chemical analysis of milk { fat, protein , lactose , total
solids , solids not fat and ash )were determined using milko scan apparatus.

Digestibility Trial :

During the last three monthes of the experimental pericd |, three animals
from each experimental group were used in digestibility trial. Acid insoluble
ash {(AlA)method as internal marker for determining the nutrients digestibility
coefficents according to (Van Keulen and Young ,1977). Faeces samples
were collected handily from the rectum at 12.00 am is: three successive days
from each animal . At the end of the collection period , respresentative
samples (10% of fresh faces were taken from each animal faeces and dried at
80c for 48 hrs. After drying samples were grinded and kept for chemical
analysis

Chemical analysis o samples:

Samples of CFM , RS and faeces were analyzed for dry matter (DM)
.ash ,crude protein (CP),crude fiher (CF) and ether extract (EE} according to
AOAC(1995)..

blood serum constituents:

Two blood samples were collected from the jugular vein of three
buffaloes from each group at the beginning and at the end of feeding trials.
The collected blood samples were centrifuged at 4000 r.p.m for 20 min to
separate the blood serum, then stored in clean glasses vials at —180C {ill time
of analysis. Total protein , albumin and urea were determined calorimetrically
using commercia) kits.

Reproductive aspects:

Estrus behavior signs of experimental animals such as standing behavior |
mounting others, blowing and vuival mucus discharge were considered for
heat detection. Days to uterine involution, onset of first estrus as well as first
service inferval were recorded for each animal.

Statistical analysis:

The data were analyzed by the general linear models using ANOVA
procedures of SAS {1985) .The significant differnces among means were
calculated using Duncan multipte test when the mean effect was significant
(Duncan ,1955)

RESULTS AND DISCUSSICN

Digestion coefficients and feeding values:- Data in Table (2) showed no
significant differences between treated group {G2) and control groups (G1)
in digestibility coefficients (DM,OM,CP,CF EE and NFE%) and feeding values
(TDN and DCP%). The CF digestibility was lower in all animals in both
groups, this is may be due to high level of concentrate feed mixture in ration
as explained by competition between cellulolytic and amylolytic groups of
bacteria for nutrients or by decrease in ruminal pH that aiters the microbial
population . The above mentioned results of digestibility and feeding value
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were confirmed with Lamb and Eadie (1979), Chiquette et al, (1993) and
Girard et a/..(1989 and 1994) .They found that dietary supplernents of folic
acid have no effect on total tract digestibility of DM, NDF , ADF or protein,

Table (2): Digestion coefficients and nutritive values of lactating
buffaloes treated by folic acid

Items Experimental group ]
G1 { controt) G2 {Treated)

Digestibility%:
DM 59.11 59.75
OM 64.86 64.73
CP 72.62 72.78
CF 31.91 33.22
EE 79.38 77.51
NFE 75.25 72.29
Nutritive values, %:
TDN 62.64 60.73

| DCP 8.83 8.67

Performance of lactating buffaloes :
1-Daily feed intake

Average daily dry matter intake by lactating buffaloes are summarized in
Table (3). The daily dry matter intake was increased by treated folic acid .
Also,daily feed units intake as TDN and DCP per kg/h/d was slightly increased
in G2 (treated by folic acid} .The differences were not significant . Similar
results were noticed by Girard et al., (1995), Girard and Matte( 1995} , Girard
{ 1998) and Ahmed et al, { 2001).They found that feed intake was not
modified by supplementary folic acid .Feed efficiency (kg FCM /kg DM, kg
FCM /kg TON and kg FCM /kg DCP} of G2 had the best feed efficiency
compared with control (G1).The differences were (P<0.05) significant.

2-  Milk Yield:

The averages daily milk yield and milk composition of lactating
buffaloes are presented in Tables (4,5). Results indicated that daily 7% fat
corrected milk yield of buffaloes was significant {p<0.05) higher in G2 groups
than those in G1 groups (control) . The daily milk yield was improved from
16% in the last lactation season to45.02% in the present work compared with
control. Girard (1998) found that folic acid improved utilization and decreased
concentration of nen protein nitrogen in milkk of multiparous cows resulted in
higher milk production with constant feed intake., While, Lapierre et al.,{2005)
abserved that neither milk production ,protein yield and leucine kinetics were
affecled by folic acid and methionine dietary supplementation at 6 and 25
weaks of lactation for dairy cows.

3-Milk Composition :
Data in Table (5 ) indicated that the milk protein and solids not fat were
significant (p<0.05) higher in (G2) compared with control (G1).This is due to
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the metabolic roles of folic acid is absolutely essential for protein synthesis
as well as milk protein ( Girard, 1998). The improvement rate was 18.93 %
for milk protein and 8.81 % for solids not fat compared with control. Girard
and Matte ( 1995) reported that the milk protein increased from 3.2 to 3.5%
by intramuscular injection of folic acid during the first 6 wks of lactation for
dairy cows . While, Ahmed ef al, {2001} found that no clear effect of folic
acid on milk contents for zaraibi goats.

Table (3). Feed intake and Feed efficiency of lactating buffaloes treated
by folic acid

ttems Experimental grou
G1 (control) | G2 {Treatad)
Av.daily Feed intake (kg/h/d] as fed: '
CFM 8.33 8.83
RS 4.03 4.70
Av.daily Feed intake (kg/h/d) on DM basis:
CFM 7.68 8.14
RS 3.71 432
Total DM intake 11,39 12.46
Daily total nutrients intake {(kg/hid}:
TDN 7.43 7.58
DCP 1.00 1.02
7% FCM vield/kgmh/d 5.18b 7.14a
Feed efficiency, kg FCM / kg :
DM 0.46b 0.97a
TDN 0.73b 0.94a
| ocp 5148 |  7.00a J

a and b :Means with different superscripts in the same row are significantly different at
{p<0.05,.

4-Effect of folic acid treated on some blood serum parameters:

Data in Table (6) indicate that the injection folic acid in lactating
buffaloes had no effect on totai protein and Albumin , while there was
{p<0.05) a significant effect in Urea-N, obtained vajues are within the normal
ranges reported by ( Girard and Matte, 1995 and 1999 } who gave folic acid lo
lactating cows. Whereas, Ahmed ef al. {2001} noticed that there were nc
effect on blood profile in Jactating Zarabi goats treated with folic acid.

Effect of folic acid on animal performance :

Results in Table {7) showed that weight of calf at birth , weaning weigh,
daily gain of calf were higher in G2 than control but the differences were not
significant. This may be due to the folic acid utilization is increassd during
synthesis of new tissues such as in the development of the fatus |, fetal
membranes and mammary gland.(Gee et al, 1988 } Also, there was no
observed mortality between two groups. The same trend was oblained by
Girard and matte { 1989 and 1995), Petitclerc et al..( 1999) . Moreover , data of
table (6) indicated that no significant differences were detecled between the
two groups for dams body weights at calving . This finding may possibly
illustrate that folic acid was to warded to milk production not to meat production
during early lactation . The presant resuits agree with those reported by Girard
and Matte (1995 and 1998) for dairy cows.
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Table { 4 ): average total milk yield, lactaion period and 305-days milk yield by lactating buffaloes
treated by folic acid.

Total m'lk Lactation | 305-day
Average milk yield at diferent periods of lactation/Kg. yield/Kg. pariod | milk yield
groups No. of L.Piday Kg.
dam
0-56 days 56-112 | 112168 | 168-224 | 224-280 | 280-336
days days days days days
G1 control 5 ﬁ
General AV. 333.204 315800 | 2071.20b} 184.33b | 166.00b 954b 200b
AV, Dailly  mil 595 5.64b 360b | 329k 2.964 4.984
fyield/Kg./h./d
| S
J 2362
G2 lolic acid 5 2265
2275
General AV, 399,404 417,00« 365.00« ﬁuam_o? 299.00s1 15200 | 1808 280 2300.66
AV daily nilk 7.00a 7 45 6.52a 611 535 2.71 5.50
Tm&im.%.&
JT
% improvement 45 02 28.57
| -
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Table(5): EHect of folic acid on actually daily milk yield , 7% fat corrected
milk vield and milk composition in lactating buffaloes.

Items Experimental group
G1 G2
{control) | (Treated
Av. Actual milk yield, kg/h/d 4.98 6.50
7% fat corrected milk kg/h/d 5.18b 7.14a
Milk composition%.:
Fat 6.51 6.58
Protein 3.54b 421a
Lactose 5.32 5.45
Solids not fat 9.54b 10.38a
Total solids 16.05 16.96
Ash 0.68 0.72

a and b: Means with different superscripts in the same row are significantly different at
p<0.05).

Table(6) Some blood serum parameters of lactating buffaloes under
experimental groups.

tems | Experimental group
G1 {control) G2 (Treated)

Total protein gidi:
Initial trial 8.84 8.71
Finai trial B.74 8.97
Albumin g/di:
Initial trial 3.36 3.46
Final trial 3.45 3.34
Urea mg/100mil:
Initial trial (at the stant) 27.56 28.39
Final trial (at the end) 25.20b 43.71a

a and b: :Means with different superscripts in the same row are significantly different at
{p<0.05).

Table({7):Effect of folic acid injection on_animal performance .

Experimental grou

Items G1 [control)  |G2 [Treated)
No. of dam 5 5
No. of calves 5 5
Av Weight of dam at calving kg 552 581
Av.Weight of calf at birth /kg 36.00 40.00
Weaaning period of calf (days) 105 105
Av.Weaning weight of calf /kg 9210 98.00
Datly gain of calfikg 0.543 0.553
Mortality % | e

Effect of folic acid on some repreductive traits:

Table(8) display averages of some reproductive aspects exhibited by
lhe treated groups . Limited changes were observed for days to uterine
involution , onset of first estrus and first service . However , the number of
days open and the calving interval were greater in group (G2) than that in
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group (G1). .Estimatas of uterine involution and first estrus intervals were
comparble with those reported by Abdel — Khalek et al., (2005) , while
estimate of the interval for first service was greater than that recorded by
some authorsa being 41.3- 47.8 days. Some authors recorded of days open
in buffaloes as 135.5 days (Mostageer et al., 1981 ) and 128.5 days (EL -
Rigalaty, 1995 } . The proicnges days open with folic acid treatment in the
present study may be attributed to the greater milk productivity attaimed by
the treated group until the mid term of lactation period. In this content EL-
Rigalaty (1995) revealed contraversory effect of miltk productivity of buffaloes
an reproductive traits and DO in particular. . '

Table (8) : Effect of folic acid injection on reproductive traits.

Experimental grou
Items G1 (control] G2 (Treated 'mp”’;"”“e
a

Uterine involution (U.)day 3.2 4 -13.28 *
First estrus(day) 486 46 -5.35
First service (day) 63 66 +4.55
Days open {D.0) day 122.8 l 154 +20.13
Calving interval(C.I) day 439 | 470 +5.64

+ - . means improvement
s +:means un improvement
Economical efficiency:

Data in Table(9) revealed that daily feed cost was the highest for treated
group , while the control group showed the lowest daily feed cost. Tne treated
group was increased daily feed cost by about 9 % which compared with the
control . As a result of increasing avearge daily milk yield in treated group,
average daily return of milk yield was higher for group G2 than control. The
dala indicated that the injection folic acid was better economically than control
by 26.35%.

Table(8): Economic efficiency of lactating buffaloes treated by folic acid

Items Experimental greup
G1 {control) G2 (treated

Daily feed intake/kg :
CFM 833 8.83
RS 403 4.70
Folic acid {(mg) 160
Economic efficiency:
Daily milk yield 5.18 7.14
Daily Feed cost (L.E) 9.32 10.18
Price of lhe daity milk yield (L.E) 15.54 21.42
Feed cost f:ig milk yield {L.E) 1.80 1.42
Economic efficiency 1.67 2.11

Price of feed stuffs = concentrate feed mixtures 1:00{L.E} per ton, Rise straw 100{L.E} per ton .

Folic acid 2000{L.€} per kg, Price of milk 3.00{L.€) per kg

CONCLUSION

It could be concluded that injection 160 mg folic acid had appositive
role on improving milk yield by 45.02 % as well as milk protein , and
improving productive and reproductive performance.
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