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EFFECT OF PTEROYLMONOGLUTAMIC ACID ON GOATS
MILK YIELD AND COMPOSITION
[7]

EI-Shewy' Ahlam A.; M.E. Ahmed?; Fathia A. Ibrahim® and
Faten F. Abou Ammou

ABSTRACT

Twenty-multiparous homoparity Zaraibi goats at late month of pregnancy were
randomly assigned to two equal groups: (control and tested group). All animals were
fed on berscem hay (BH) and concentrate feed mixture (CFM). The BH and CFM
represented 48 and 52% of the total ration (on dry matter basis), respectively. Each
animal in tested group was injected intravenously with 4 ml saline solution contain-
ing 40 mg pteroyimonoglutamic acid (P.G.A.) weekly. The experimental period ex-
tended from late month of pregnancy until the 12" week of lactation. The obtained
results illustrated that P.G.A. admiaistration significantly increased (p< .03) birth
weight of kids by 11% comparing with the control group. Moreover, animals in
tested group significantly consumed (p < .05) more feed and yielded (p < .03) more
milk by 8.6 and 25.6% respectively. Furthermore, the results showed that no re-
markable differences (p >.05) were detected between the two groups for mulk fat,
protein, TS and ash contents. Data of blood haemoglobulin, total protein. urea-
nitrogen and glutamic — pyruvate — transaminase did not show significant differ-
ences between the control and tested groups. However, senium giutainic - oxaloace-
tic transaminase increased in tested group by 11 and 7% during gestation and lacta-
tion, respectively, The present study concluded that injected Zaraibi does with 40mg
P.G.A weekly produced more milk (p <.05) without any adverse effects on milk or
blood constituents.
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INTRODUCTION of vitamin By even diets are free front it
(Lardinois ef @ 1944). The active form

Pieroylmonoglutamic acid (P.G.A)is
a combination of the pteridine nucleus,
para-aminobenzoic acid and glutamic
acid, Ruminal microcrganisms synthesize
the crude form of P.G.A. under the name

of P.G.A. isresponsible for several bio-
logical processes such as: methionine
synthesis, conversion of glycine to serine
and fetal growth (Marks, 1975 and
Leonard, 1984).
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Recently, few studies towarded at adding
P.G.A. 1o dairy cattle diets inparticular at
late stage of gestation {(Girard et al 1989
& 1995 and Girard and Matte 1995,
1998 & 1999). The dictary supplements
of P.G.A to dairy cows increased both
milk yield and milk protein content by 14
and 10% respectively (Girard and Matte
1998).

The present work was carried out to
determine the effect of P.G.A. on feed
intake, milk yield, milk composition and
some blood parameters of Zaraibi goats.

MATERIAL AND METHODS

The experiment started with twenty
pregnant (at late month) Zaraibi goats in
their third or fourth season. The goats
were randomly divided into two equal
groups: control and tested group. Each
animal in the tested group was injected
with 40mg pteroylmonoglutamic acid
(P.G.A) weekly after the moming milk-
ing and before feeding. The experimental
period extended from one month prepar-
tum unti] the first three months of lacta-
tion season.

All experimental animals were indi-
vidually fed twice daily on concentrate
feed mixture (CFM) (at 7 a.m. and 2p.m.)
and berseem hay (BH) (at 9am. and 4
p.m.). The ratio of BH to CFM was 48
and 52% of the total ration (on DM ba-
sis). Water was available ad. lib.. Energy
and protein requirements were estimated
as recommended by NRC (1981). Com-
ponents of concenirate feed mixture
{CFM) and the chemical composition of
CFM, berseem hay (BH) and the ration
are shown in Table (1). The chemical
anaiysis was done by the methods of
A.0.A.C. (1995).

At partum day, kids and dams were
weighed, then only dams were weighed
monthly. Dams were milked twice daily
{at 7 am, and 2 pm.). Milk yicld was
recorded biweckly. Composite samples
{moming and evening) of each goat were
taken for analysis. Milk fat, total solids
(TS} and proicin contents were deter-
mined by the methods of Ling (1963).
Lactose and ash contents were deter-
mined according to Barnett and Abd El-
Tawab (1957) and A.Q.A.C. (1995)
respectively. Solid not fat (SNF) was
calculated by difference.

Blood samples were taken via the
jugular vein at 4 hr. after the morning
feeding at the end of gestation (three days
prepartum) and at the end of the 12%
week of lactation period. Blood haemo-
globulin (Hb) was estimated immediately
after blood samples collection. The serum
samples were stored at - 20°C until
analysis for total protein (Armstrong
and Carr 1964), urca-nitrogen (urea - N)
(Patton and Crouch 1977) and trans-
aminases: glutamic — pyruvate — trans-
amipnase (GPT) and glutamic - oxalo-
acetic - transaminase (GOT) (Reitman
and Frankel, 1957).

The obtained data were statistically
analyzed using variance two-way classi-
fication according to Smedecor and
Cochran (1982).

RESULTS AND DISCUSSION
Feed intake

Data presented in Table (2), clearly
indicated that P.G A. injection increased
(P < .05) total DM intake by 8.6% com-
paring with the control. Both intaked of
BH and CFM as DM increased by 7.14%
(P > .05)and 10% (p < .05) respectively.
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Tabie 1. The CFM' constituents and the chemical composition of CFM, BH® and total

ration
Kem %
CFM constituents (g/100g)
Undecorticated cotton seeds 30
Yellow com 37
Wheat bran 20
Rice bran 6.5
Molasses 3
Lime stone 25
Common salt 1
Chemical composition CFM BH Total ration*
Dry matter (DM) (Y%} 89.5 88.3 88.9
Crude protein 14,72 10.71 12.65
Ether extract 3.05 25 2.79
- Crude fiber on DM 16.78 27.03 21.70
Nitrogen free extract Basis (%) 56.95 46.26 51.96
Ash 85 13.5 10.90
'CFM = Concentrate feed mixture,
BH = Berseem hay.
*calculated
In the lightof this result and withregard.  Milk yield

to scarcity work on bsing P.G AL form-
minants: in the Hterature, it may beex-
pected that P.G.A. increased animal ap-

petite by any way. The present resultis in
line with that obtained by Girard and

Matte (1995) who found that when cows
were injected weekly with 160mg folic
acid (P.G.A), they ingested 12% more
forage than control cows during the first 6
week of lactation.

It is of interest to report that goats in-
jected: with P.G.A_ significantly vielded
more milk (2.06kg/ b/ d) comparing with
the control group- (1.64 kg/t/ d) Obvi-
ously, the overall mean of daily milk
yield: increased: by 25.6% during the first
thrce months. of- lactation (Table, 2). It
could be noticed that the increase in milk
yield was three times approximately of
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Table 2. Effect of pteroylmonoglutamic acid (P.G.A.) on feed intake, milk yield and

milk composition

Item Control group Tested group SE
Dry matter of feed intake (g/h/d):
BH 840 900 22.6
CFM 900" 990* 28.1
Total 1740° 1890° 36.3
Milk vield (kg/h/d) 1.64° 2,06 0.029
Milk composition (Yo):
Fat 4.26 422 0.06
Protein 2.98 2.99 0.03
Lactose 4.50 4.46 0.04
TS 12.40 12.33 0.099
SNF 8.14 8.10 0.09
Ash 0.64 0.66 0.024

33 Means having unlike superscript letters differed significantly at (p<.05).

that in total feed intake, {Table, 2). The
present result is in line with that obtained
by Girard and Matte (1995) who sug-
gested that milk production tended to be
increased (from 11 to 12.5 kg/ cow/ day)
by intramascular (im.) imjection of
P.G.A. (folic acid).

Milk composition

With regard to the effect of P.G.A. on
milk components, it could be observed
that the overall means of milk fat, protein,
lactose, TS, SNF and ash contents were
unmedified by the P.G A injection. How-
ever, Girard and Matte, (1995) showed
that milk protein percentage in multipa-
rous cows increased by intramascular
jmjection of folic acid during the first 6
wks of lactation.

Bloed parameters

Inspection of the data concerning
blood parameters, Table (3) showed no
remarkable differences between the two
groups for serum total protein urea —
nitrogen and GPT either during late ges-
tation or early lactation. However, the
GOT activity in the tested group in-
creased by 11% (p < .05) and 7% (p>
.05) during late gestation and eatly lac-
tation, respectively comparing with the
control group.

This finding may possibly be ex-
plained on the basis that P.G.A. serves as
an acceptor and donor of single carbon
units in a wide vanety of reactions
involved amino acids metabolism (Brody
et al 1984),
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Table 3. Effect of pterolymonoglutamic acid (P.G.A.) on blood serum parameters dur-
ing late gestation and lactation periods

Late gestation Lactation
Item Control  Tested SE  Control Tested SE
group group group  group

Serum total protein {g/dl) 6.9 68 33 6.63 6.57 A1
Serum urea-N (mg/dl) 16.3 16.77 48 154 15.67 61
Serum GOT (w1) 48.13° 5367 4.4 42.83 46 49
Serum GPT (w/1) 14,17 14.50 .53 13.73 14.03 75
Blood Hb (g/dl) 79 7.6 26 8.33 8.20 21

“> Means having unlike superscrpit letters differed significantly at (p < .05).

Moreover, Table (3) indicated that
P.G.A. had no effect on blood Hb. Simi-
lar trend was observed by Girard and
Matte (1995).

Body weight

Data of Table (4) showed thatbirth
weight of kids was significantly (p <.03)
affected by P.G.A. (folic acid) injected to
the dams at prepartum. The overall means
were 1.59 and 1.77 kg for the control and
tested groups, respectively. This result
might reflect that the folate status of the
control dams was low, and their kids
were in need to folic acid to sustain new
tissue synthesis. However, Girard and
Matte (1995) and (1998) noticed that
birth weight of calves was not modified
by the supplement of folic acid (P.G.A.)
given to the cows. The conflicting results
may be possibly related to manipulation
method (injection or supplement) and / or
animal type.

Moreover, data of Table (4) indicated
that no significant differences werc de-
tected between the two groups for dams
body weights at partum day or at 4.8 and
12wk after parturition. This finding may
possibly iltustrate that P.G.A. was to-
warded to milk production not to meat
production during early lactation. The
present results agree with those reported
by Girard and Matte (1995) and (1998)
for dairy cows. '

Economic efficiency

Data of Table (5) clearly showed that
goats injected with P.G.A., gave better
relative economic efficiency (134.8%)
than the uninjected goats.

It is possible therefore to conclude
that weekly intravenous injection with
40mg pteroylmonoglutamic acid (P.G. A))
or (folic acid} was beneficial to incrcase
both daily feed intake and milk yield by
8.6 and 25.6%, respectively for Zaraibi
goats during the early lactation.
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Table 4. Effect of pteroylmonoglutamic acid (P.G.A.} on bodyweight of kids and dains

Item

Control group

Tested group

SE1

Body wecight of kids of birth day (kg)
Body weight of dams(kg)at:
parturition
4wk after parturition
8 wk after parturition

12 wk after parturilion

1.59°

448
3196
372

374

1.77°

43.6
40.0
384

37.6

0.05

1.3
1.01
1.2

0.12

*¥® means having unlike superscrpit letters diftered significantly at (p < 05).

Table 5. Economic efficiency of pteroylmonoglutamic acid (P.G. A}

Ttem Control group Tested group
Economic:
Milk value' PT./lVd 205 257.5
Feed cost’ PT./lvd 73.3 79.8
P.G.A. cost’ PT./h/d 00.0 00.46
Retum PT./h/d 131.5 177.24
Relative economic efficiency 100 1348

‘On the basis of a price of 123 P.T./ kg milk
0On the basis of a price of 0.500 L.E/kg CFM and a price of 0.350 L.E./kg BH.
30On the basis of a price of 8 LE/ 10 g P.G.A.

4 Assuming that economic efficiency of the control equals 100.
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