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SUMMARY

Thirty two newly born Friesian calves during winter season, 16 male with average body weight
(BW) of 30.69 kg and 16 female with BW of 30.94 kg and twenty nine newly born Friesian calves
during summer season, 14 male with BW of 30.43 kg and 15 female with BW of 29.40 kg were divided
into three similar groups. The first group (G1) was served as a control, while the second group (G2)
was received orally a dose of 0.1 g L-tyrosine/kg BW at the first week and the third group (G3) was
received orally with two dose of 0.1 g L-tyrosine/kg BW at the first and eight weeks of age. Results
revealed that total dry matter (DM) intake tended to increase during winter compared to summer
season. The red blood cells (RBC) count and plasma glucose and creatinine concentrations were
higher (P<0.05), however, PCV value was lower (P<0.05) for both G2 and G3 compared to G1.
Concentrations of plasma protein (TP), globulin (GL) and cholesterol (CHD) were higher (P<0.05) for
both G1 and G3 than that for G2. Count of white blood cells (WBC), hemoglobin (HB) concentration
and plasma albumin (AL) and urea (UR) concentrations were nearly similar for the three studied
groups. The blood RBC count, HB concentration, PCV value and plasma glucose concentration were
higher (P<0.05), however plasma UR and creatinine concentrations were lower (P<0.05) for winter
than summer season. Only, WBC and PCV values were lower (P<0.05) for female than male calves.
BW at 5, 10 weeks and weaning and average daily gain (ADG) from birth to 5, 6 to 10, 11 week to
weaning and during the whole suckling period from birth to weaning were higher (P<0.05) forG2 and
G3 compared with G1. Treatment of G2 and G3 improved weaning weight by 9.66 and 13.11 kg or
10.49 and 14.23% compared to G1, respectively. Moreover, ADG during the whole suckling period
from birth to weaning increased by 15.25 and 20.34% for G2 and G3 compared withG1, respectively.
ADG during the period from 11 week to weaning was higher (P<0.05) for winter than summer season.
BW at 10 week and weaning and ADG from 6 to 10 weeks were higher (P<0.05) for male than female
calves. The amounts of whole milk, starter, fresh berseem, berseem hay and total DM required per kg
gain were lower (P<0.05) for G2 and G3 compared withG1l. The feed cost per kg gain was lower
(P<0.05), however, the price of daily gain and economic efficiency were higher (P<0.05) forG2 and
G3 compared toG1.
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INTRODUCTION L-Tyrosine in animal proteins must
therefore partially originate from diet and from

Large practical importance for the self-production. Tracer experiments on man

discrimination between plant and animal
proteins, for the identification of corresponding
adulterations and the proof of illegal addition
of animal derived feedstuffs to cattle feed. The
suitable sample material could be milk and
meat, but also, for non-invasive and
retrospective controls, hair, foot, horn and
collagen (Fronza et al., 2002). Plant proteins
generally contain quite low amounts of L-
tyrosine (Leuthardt, 1963), while those from
animal sources can have higher concentrations.
This amino acid is not essential for animals,
because they are capable to synthesis it from
the essential amino acid L-phenylalanine
through hydroxylation by phenylalanine-
hydroxylase.

showed that the rate of intrinsic phenylalanine
hydroxylation is reverse to the tyrosine offered
in diet (Thorpe et al., 2000).

Tyrosine is incorporated into all proteins
and is a precursor of thyroxin, melanin, and the
neurotransmitters ~ dopamine  and nor
epinephrine (Scriver et al., 1995). L-tyrosine is
a conditionally essential amino acid because
under normal conditions the body synthesizes
sufficient quantities from phenylalanine. For
those with phenyl ketonuria, however, a severe
deficiency in the enzyme phenylalanine
hydroxylase prevents conversion of
phenylalanine to tyrosine, making tyrosine an
essential amino acid for this population (Van
Spronsen et al., 2001).
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Use of organic substances is believed
having positive effect on animal productivity
(Gabr, 2009). One of these substances is L-
tyrosine, which involves in the catecholamine
and thyroxin formation (Hammerl and Russe,
1987). Gabr (2009) reported that L-tyrosine
increased final body weight, total and daily
weight gain of New Zealand rabbits.

The current study was undertaken to
examine the effects of L-tyrosine on body
weight gain, blood parameters, feed and
economic efficiency of suckling Friesian
calves during the first week to weaning of age
in different seasons.

MATERIALS AND METHODS

The current work was carried out at Sakha
Animal Production Research Station, Animal
Production Research Institute, Agricultural
Research Center. A total of 32 newly born
Friesian calves during winter season, 16 males
with an average body weight (BW) of 30.69 kg
and 16 females with BW of 30.94 kg and 29
newly born Friesian calves during summer
season, 14 males with BW of 30.43 kg and 15
females with BW of 29.40 kg were divided
into three similar groups. The first group (G1,
n=21) was served as a control, while the
second group (G2, n=21) was received orally a
dose of 0.1 g L-tyrosine / kg BW at the first
week. The third group (G3, n=19) was
received orally two doses of 0.1 g L-
tyrosine/kg BW at the first and eight weeks of
age. Calves were removed away from their
dams after three days and fed a basal diet
consisted of whole milk, starter and fresh
berseem (winter season) or berseem hay
(summer season).

Calves were artificially fed whole milk in
plastic bucket twice daily at 7 a.m. and 5 p.m.
during winter and at 7 a.m and 7 p.m. during
summer. From the beginning of third week,
calves were given the starter once daily at 9
a.m. and fresh berseem or berseem hay at 11
a.m. Water was made available all the day
round. Calves were fed according to the
recommended  requirements of  Animal
Production Research Institute (1997) as shown
in Table (1). Chemical composition of
feedstuffs during winter and summer seasons is
presented in Table (2).

Blood samples (5 ml) were collected
randomly from three males and three females
in each group at morning from jugular vein
using heparinized vacutainer tubes. Blood was
collected before feeding and drinking
biweekly. Blood samples were centrifuged at
4000 rpm for 15 minutes. Blood plasma were
carefully separated and stored at -20 °C until
analysis.

Hematological parameters including count
of red blood cells (RBCs). white blood cells
(WBCs), packed cell volume (PCV%), and
hemoglobin concentration were counted or
measured in fresh whole blood using fully
digital haematology counter (Laboratories,
USA).

Concentration of total proteins, albumin,
urea-N, creatinine and glucose in blood plasma
were determined using commercial Kits
(Diagnostic System Laboratories, Inc., USA).
Plasma globulin was calculated by subtracting
concentration of aloumin from total proteins.

Feed conversion efficiency was calculated
as the amounts of whole milk, starter, fresh
berseem, berseem hay and total DM required/
kg BW gain. Economic efficiency expressed as
average daily feed cost, feed cost/ kg gain, the
price of average daily gain (ADG) and
economic efficiency as the ratio between the
price of ADG and average daily feed cost were
calculated according to the prices of 2011.

The obtained data were statistically
analyzed using general linear models factorial
design using SPSS (2008). The significant
differences among treatment groups were
tested using Duncan's Multiple Range Test
(Duncan, 1955).

RESULTS AND DISCUSSION

Average daily intakes of different
feedstuffs were similar in the three studied
groups (Table 1). DM intake tended to increase
during winter compared to summer, nearly the
same for male and female calves. Daily
rhythms in the metabolism of dietary amino
acids led to the discovery of a relationship
between nutrient intake and neurotransmission
(Wurtman et al., 1981).

The red blood cells (RBC) count and
plasma glucose and creatinine concentrations
were higher (P<0.05), however PCV value was
lower (P<0.05) in G2 and G3 compared to G1
(Table 3). Plasma total protein (TP), globulin
(GL) and cholesterol (CHD) were higher
(P<0.05) in G1 and G3 than G2 (Table 4). The
white blood cells (WBC) count, hemoglobin
(HB) concentration and plasma albumin (AL)
and urea (UR) concentrations were nearly
similar for the studied groups (Table 4).

The blood RBC count, HB concentration,
PCV value and plasma glucose concentration
were higher (P<0.05), however plasma UR and
creatinine concentrations were lower (P<0.05)
for winter than summer (Table 4). While,
blood WBC count and plasma TP, AL, GL and
CHD concentrations were nearly similar for
winter and summer. Only, WBC and PCV
values were lower (P<0.05) for female than
male calves, while the other blood constituents
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were nearly similar for both male and female
calves.

BW and ADG of suckling Friesian calves
are shown in Table (5) and Figures. (1-3). BW
at 5, 10 weeks and weaning and ADG from
birth to 5 weeks, 6 to 10 weeks, 11 week to
weaning and during the whole suckling period
from birth to weaning were higher (P<0.05) for
G2 and G3 compared with G1. While, no
significant differences (P>0.05) was observed
between G2 or G3. Treatments of G2 and G3
The one and two doses orally L-tyrosine
improved weaning weight by 9.66 and 13.11
kg or 10.49 and 14.23% compared to G,
respectively. Moreover, ADG during the whole
suckling period increased by 0.09 and 0.12 kg
or 15.25 and 20.34% for G2 and G3 compared
with G1, respectively. BW and ADG were
nearly similar for winter and summer seasons
except ADG during the period from 11 week to
weaning, which was higher (P<0.05) for winter
than summer. Moreover, BW at 10 week and
weaning and ADG at the period from 6 to 10
weeks were higher (P<0.05) for male than
female calves. One of these substances is L-
tyrosine, which involves in the catecholamine
and thyroxin formation (Hammerl and Russe,
1987). Gabr (2009) reported that L-tyrosine
increased BW, total gain and ADG of New
Zealand rabbits.

Growth performance may have been
stimulated by the effect of tyrosine on
hormonal regulation. The availability of
tyrosine in relation to phenylalanine and the
other large, neutral amino acids (tryptophan,
valine, leucine, and isoleucine) appears to
regulate brain catecholamine synthesis in rats
(Wurtman, 1982). Administration of tyrosine
to rats resulted in increased energy intakes
(Anderson, 1979) and alterations of blood flow
(Martin, 1980) by catecholamine mediated
mechanisms. In dairy cows, a small increased
is energy intake could stimulate growth
performance. Brain catecholamines,
particularly nor epinephrine, also are believed
to be potent stimulators of growth hormone
release (Martin, 1980).

Tyrosine supplement may have stimulated
microbial activity because of the additional
nitrogen. Fifty grams of tyrosine contains 7.7 g
nitrogen. The basal diet already provided 670 g
nitrogen/cow /day, tyrosine supplementation is
unlikely to have stimulated microbial growth
because of the additional N (Rae and Ingalls,
1984).

Economic evaluation expressed as daily
feed cost, feed cost per kg gain, price of daily
gain and economic efficiency as the ratio
between price of daily gain and daily feed cost
are presented in Table (7). The daily feed cost
for G3 was higher (P<0.05) than that of G1.

While, G2 had no significant difference with
G1 and G3. The feed cost / kg gain was lower
(P<0.05), and the price of daily gain and
economic efficiency were higher (P<0.05) for
G2 and G3 compared to G1. While there were
not significant differences between G2 and G3.
Moreover, there were not significant
differences (P>0.05) in daily feed cost, feed
cost / kg gain, price of daily gain and economic
efficiency between winter and summer as well
as between male and female calves.

Data in Table (6) revealed that oral L-
tyrosine to suckling Friesian calves improved
feed conversion efficiency. The amounts of
whole milk, starter, fresh berseem, berseem
hay and total DM required / kg gain were
lower (P<0.05) G2 and G3 compared with G1.
While, there no significant differences
(P>0.05) between G2 and G3. These
differences in feed conversion attributed to the
differences in ADG as shown in Table (5).
Moreover, there were no significant
differences (P<0.05) in feed conversion
between winter and summer seasons as well as
between male and female calves.

CONCLUSION

The present study indicated the beneficial
effects of L-tyrosine treatment 0.1 g/kg BW
weight on first and eight week of age were on
productive performance of suckling Friesian
calves during suckling period and improvement
of feeding values and economic efficiency
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Table 1. Daily requirements of feedstuffs intake (kg/head) during suckling period

- Age (week)

Feedstuffs 12 34 56 78 910 1112 1314 15
Whole milk 3.5-4 45-5 5-4.5 4-3.5 3-2.5 2-1.75 1.5-1.25 1
Starter** - 0.25 0.50 0.75 1.00 1.25 1.50 1.75
Fresh berseem - 1 1.5 2 25 3 35 4
Berseem hay - 0.1 0.2 0.3 0.4 0.5 0.6 0.7

* as fed.
** Starter consisted of 15% soybean meal, 10% linseed cake, 34% ground yellow corn grain, 20% wheat bran,
15% rice bran, 3% molasses, 2% limestone and 1% common salt.

Table 2. Chemical composition of feedstuffs for winter and summer seasons

Composition of DM %

Item DM% —5m cP CF EE NFE Ash
Winter season
Whole milk 12.45 94.60 25.72 - 30.36 38.52 5.40
Starter 91.15 92.34 18.23 5.87 3.48 64.76 7.66
Fresh berseem 16.61 89.15 16.26 24.45 2.87 45.57 10.85
Summer season
Whole milk 11.84 93.76 24.18 - 29.54 40.04 6.24
Starter 91.42 92.16 18.21 5.92 3.43 64.60 7.84
Berseem hay 90.65 90.46 13.37 28.15 2.64 46.30 9.54

Table 3. Effect of treatments on average daily feed intake (kg/head)

Item Whole milk Starter Fresh Berseem hay Total DM
berseem

Treatments
Control 3.03 0.82 1.08 0.16 1.44
One dose 3.03 0.82 1.08 0.16 1.44
Two dose 3.03 0.82 1.08 0.16 1.44
Season
Winter 3.03 0.82 2.07 - 1.47
Summer 3.03 0.82 - 0.33 1.40
Sex
Male 3.03 0.82 1.10 0.15 1.44

Female 3.03 0.82 1.07 0.16 1.43
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Table 4. Effect of treatments on blood hematology and blood plasma constituents

Items Treatments Season Sex

Gl G2 G3 MSE Winter Summer MSE  Male Female | MSE
RBC 8.41° 9.31* 898 027 9.30° 853" 024 890 893 0.25
WBC 12.05 11.95 11.76 024 1211 11.72 027 11.58° 12.25% 0.19
HB 8.73 8.75 905 033 935" 834" 028 9.03 867 031
PCV 35.03% 33.64° 33.62° 0.29 3544* 32.70° 0.75 33.62° 3453 0.22
TP 803 751° 790" 011 7.92 769 013 7.75 787 012
AL 3.90 3.69 376 010 3.80 376 011 3.73 383 0.10
GL 413 382" 413* 008 4.12 394 009 4.02 404  0.10
UR 3141 2864 3055 203 2693" 3344 195 3092 2946 2.1
CHD 200.77*° 187.66° 201.23° 3.54 19599 197.13 3.78 19746 19565 3.24

Glucose 7757°  8220° 79.69° 123 83.38° 76.35° 176 80.84 7889 1.56
Creatinine  1.28" 1.64° 1.63° 006 144" 1.61° 0.04 157 148  0.05

a, b, ¢: Values in the same row with different superscripts differ significantly (P<0.05).
G1= control, G2= one dose at the first week and G3= two doses of 0.1 g L-tyrosine/kg BW at the first and eight
weeks of age.

Table 5. Body weight and average daily gain of suckling Friesian calves

No. of Body weight (kg) Average daily gain (kg)
Item - Birth 5 10 Weaning 1-5 6-10 11-15 1-15
animals
week  week week week week week
Treatments
G1 (control) 21 30.57 45.00° 65.29°  92.10° 041" 058" 0.77° 0.59°

G2 (one dose) 21 29.86 48.67% 72.52° 101.76° 0.54* 0.68% 0.84* 0.68°
G3 (two doses) 19 30.74 49.63* 74.74° 105.21*  0.54* 0.72* 0.87% 0.71°

MSE - 217 113 2.11 2.68 0.03 003 0012 0.02
Season

Winter 32 30.81 47.81 70.69 100.41 049 065 0.85% 0.66
Summer 29 29.90 4759 70.76 98.52 051 066 079" 065
MSE - 221 121 1.04 2.11 0.03 0.04 0.015 0.03
Sex

Male 30 3057 4823 72.37° 101.60*° 050 0.69° 0.84 0.68
Female 31 30.19 47.19 69.13° 97.48° 049 063" 081 064
MSE - 1.45  1.26 0.92 0.94 0.04 0.012 003 0.02

a, b: Values in the same row with different superscripts differ significantly (P<0.05).

Table 6. Feed conversion (kg/kg gain) of suckling Friesian calves

Item Whole milk Starter Fresh Berseem hay Total DM
berseem

Treatments
G1 (control) 5.20° 1.40° 1.85% 0.27% 2.46°
G2 (one dose) 4.45° 1.20° 1.53° 0.24° 2.10°
G3 (two doses) 4.32° 1.16° 1.58° 0.22° 2.05°
MSE 0.23 0.06 0.08 0.008 0.11
Season
Winter 4.64 1.25 3.16 - 2.24
Summer 4.71 1.27 - 0.51 2.18
MSE 0.24 0.07 - - 0.13
Sex
Male 4.56 1.23 1.64 0.23 2.16
Female 4.77 1.29 1.67 0.25 2.26
MSE 0.22 0.07 0.07 0.01 0.12

a, b: Values in the same row with different superscripts differ significantly (P<0.05)
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Table 7. Economic evaluation of suckling Friesian calves

Item Daily feed cost Feed cost Price of daily Economic
(LE/day) (LE)/kg gain gain (LE) efficiency
Treatments
G1 (control) 9.94° 17.05° 14.65° 1.47°
G2 (one dose) 10.04% 14.74° 17.12° 1.70°
G3 (two doses) 10.14% 14.46° 17.73% 1.75°
MSE 0.05 0.67 0.78 0.07
Season
Winter 10.03 15.32 16.57 1.65
Summer 10.05 15.58 16.34 1.62
MSE 0.04 0.58 0.57 0.06
Sex
Male 10.04 15.09 16.91 1.68
Female 10.04 15.79 16.02 1.60
MSE 0.034 0.75 0.62 0.06

a, b: Values in the same row with different superscripts differ significantly (P<0.05).
The prices per kg were 1000 LE for L-tyrosine, 2.50 LE for milk, 2.50 LE for starter, 0.80 LE for berseem hay,
0.15 LE for fresh berseem and 25 LE for live body weight.
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Figure 1. The body weight of suckling Friesian calves in treatments and control group
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Figure 2. The body weight of suckling Friesian calves during winter and summer
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Figure 3. The body weight of male and female suckling Friesian calves
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