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DETERMINATION OF THE AMINO ACID AND SOLID CONTENT

IN THE RAW EWE’S MILK
Idiké Bajusz," Jozsef Csanddi, Jozsef Fenyvessy
"University of Szeged, Faculty of Engineering
H-6724, Szeged Mars tér 7., Hungary
e-mail: bildiko@mk.u-szeged.hu

ABSTRACT

During our experiments we have performed a complete amino acid and solid content analysis
from the individual milk of the three Tsigai strains and the Awassi R, sheep. We have taken indi-
vidual milk samples on the given plants in two months of the lactation for two times. For the in-
spections we have used the milk of totally 14 individuals milked during one day.

1. INTRODUCTION

The sheep’s milk proteins contain the essential amino acids in the sufficient quantity
and proportion, so they can be considered as full protein for the human organism (Gordon
and Kalan, 1978; Sawaya and Safi, 1984; Anifantakis, 1986). The sulphur-bearing and
essential amino acids are present in the sheep’s milk in higher proportion than in the cow’s
milk. This advantageous feature will be supplemented also with the better digestibility and
more favourable utilisation ratio of the proteins of the sheep’s milk.

During our experiments we have performed a complete amino acid and solid content
analysis from the individual milk of the three Tsigai strains and the Awassi R, sheep. The
Tsigai breed of Csoka can be found in the training farm of the Centre of the Agrarian and
Technical Sciences of the University of Debrecen, the ewes of Jucu and Milking are in
Balmaziyvaras, on the farm of the breeder, Gébor Pal and the Awassi R, sheep can be
found at the Bakenszegi Awassi Ple.

All three Tsigai strains were of free livestock breeding, they have spent only the nights
in the sheepcote. Their soiling was based on grazing, typically extensive. The supplemen-
tation of their forage was composed identically. The method of the livestock of the Awassi
R, breed is intensive, stabled, the forage technology consists of winter and summer forage.
The ewes examined by us were 3-4 years old at the beginning of the sampling and they
were with lamb with the third progeny generation.

The amino acid and the solid content analysis were performed from the individual milk
samples of the Tsigai and Awassi R, breeds. The raw milk samples were taken from the
animals according to the standard MSZ EN ISO 707 : 2000 in the works, with the help of
the workers of the plant. The technology of milking was not uniform. In case of the Tsigai
strains the milking was carried out manually, the first milk flow was separated and the ud-
ders were completely milked. In Bakonszeg we have applied mechanical milking, the sam-
pling was performed with a 2 %X 24 position milking machine type DeLaval.

2. DETERMINATION OF THE AMINO ACID AND SOLID CONTENT

The amino acid content of the samples was defined with ion-exchange column chroma-
tography, with a device INGOS AAA 400. For the determination of the amino acid compo-
sition of the proteins as the first step the amino acids constituting a polypeptide chain shall
be released from their bonds with hydrolysis. Afterwards the separation of the amino acid
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can follow with ion-exchange column chromatography. During the separation the acidic
and hydrox amino acids separate from the ion-exchange column faster, while the basic
amino acids more slowly and the neutral amino acids have a middle value between both
extreme groups. The results of the amino acids content are shown in Table 1.

Table 1. Amino acid content in different type of sheep milk

; (2/100g milk)
Sample l Juen Tsigai Milking Tsigai Csoka Tsigai Awassi By
Mean Mean Mean Mean
Amino acid 2 AANMg | deviation | g.AA/100g | deviation | g.AA/100g | deviation | g AA/100g | deviation
milk milk milk milk
Aspartic acid [ 031 | 002 032 0,05 0,30 0,01 038 0.02
| Threonine | 0a7 0.01 0,18 0,03 0,17 0,00 0.21 0,01
Serine 021 0,01 0,23 0,04 021 0,01 0,25 0,01
Glutaminic acid 0,87 0,07 094 0,15 0,87 (3,02 1,02 005
Proline 0,47 0,02 0,52 0,08 0,49 0,02 057 0,02
Glycine 0,08 0,00 0.9 0,01 0,08 0.00 009 0,01
Alaning 0,15 I 0,01 0,16 0,02 0,15 0,00 0,18 0,01
Cystemne 0,04 0,00 0,03 0,01 0,04 0,00 0,05 T 0,01
Valine 0,26 0,02 0,27 0,04 0,26 0,01 0,29 0,01
Methicnine 0.14 0,01 0,13 0,02 0,14 0,00 0,16 0,01
Isoleucine 0,20 0,01 0,21 0,03 0,19 0,01 0,23 0,01
Lencine .40 0,03 0,41 0,06 0,39 0,01 046 0,01
Tyrasmne 007 0,01 0,18 0,03 0.17 0,00 0.21 0.02
Phenilalanine 019 |00 0,20 0,03 0,19 0,01 0,23 0.01
Lisine 0.35 | 0,03 0,35 0,05 033 0,0) 0.40 0.01
Histidine 11 0,01 0,12 0,02 0,11 0,00 0,13 0,01
Atginine 0,14 0,01 0,15 0,02 0.14 0,01 0.16 0,61
Tryptophan - = = = = ~ = =
Ammonia (NHz) 0,06 0,01 {07 .01 0,06 0,00 0,70 0,00
Amount 432 030 4,62 0,70 430 0,11 5,12 0,19
N% x 625 443 0,30 4,75 0,70 4,38 0,13 526 9,20
e 15,90 15,95 14,52 18,66

Qur examination results confirm the opinions, according to which the amino acid set of
the sheep’s milk is biologically more valuable than that of the cow’s milk {(Gordon and
Kalan, 1978; Sawaya and Safi, 1984; Anifantakis, 1986), which results of the bigger share
of the essential amino acids.

Fenyvessy (1990) and Csapo (1992) have defined the amino acid set of the botany me-
rino sheep and examined the alterations occurred within the lactation respectively. The
results received for the amino acid amounts and the values of the essential and non-
essential amino acid proportions measured by us harmenized with the results received by
the mentioned authors concerning the botany merino sheep.

In case of the examination of the amino acid content the Tsigai strains can be consid-
ered as one group from the aspect of comparison, and the total amine acid content of their
milk is almost 15% lower than that of the Awassi R, breed (Table 1.).
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Table 2. Classification of amine acids according to Gergely (2000)

_L ] Amino acids
valine, leucine, isoleucine,
phenilalanine, (riptophan,
methionine, threonine, lisine

cssential amino acids

From the point of
view of autrition
biology

[ semi essential amino acids

cisteine, tyrosine
arginine, glicine, alanine,

proline, serine, asparagine,
glutamine, asparagine acid,
glutamine acid, histidine

non essential amino acids

Gergely, 2000.

Upon examination of the proportion of the essential and non-essential amino acids,
comparing our results with the essential amino acid demand determined by FAO/WHO and
the amino acid composition of the sheep’s milk protein it can be ascertained, that the es-
sential amino acid content of the milk of the Tsigai strains and the Awassi Ry breed signifi-
cantly exceed the demand, so the amino acid demand of the developing organism can be
completely satisfied (Figure 1.).
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Figure 1. Classification of the amino acid content from the point of view of nutrition biology in different
row ewe's milk sample

Based on our resuits received during the solid matter content examination, which plays
an important role from the point of view of cheese yield, it can be declared, that there is a
difference also in the solid matter content between the Tsigai strains and the Awassi R,
breed. The values of the Tsigai strains of Milking, Jucu and Csoka are similar, so they have
constituted a homogeneous group. In case of the Awassi R breed we have measured
higher values significantly deviating from these strains (Figure 2.).
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solid matarlal content (g/100g milk)
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Figure 2. Solid matter content in different raw ewe’s milk sample
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