H-22 Composition of raw materials

INVESTIGATIONS | OF (AMIENGOUACTED
S OMPOISHE TS @NimuOiEC AT R FE A MRS TS

A.B. Lisitsyn, A.D. Nekludov, A.N. Ivankin, G.I. Mosina, A. N. Petrakova, B. S. Carpo
All-Russian Meat Research Institute, 109316, Moscow, Talalikhina 26, Russia

Key words: amino acid composition, muscles of the cattle

Study of amino acid composition and determination of the content of free and "combined”
amino acids in muscle tissue makes it possible to obtain data, characterizing qualitati-
ve and quantitative composition of muscle proteins, as well as evaluate the primary
structure of the proteins, character of metabolic processes and possibility of subsequ-
ent digestion by other heterotropic organisms during inclusion into their feed ration.
In this work the muscles as removed from the beef carcass were used: from hip and pel-
vis: - m. glutaeus medius, m. semitendineus, m. semimembranosus, m. adductor femoris, m.
pectineus, m. quadriceps femoris, m. biceps femoris, m. triceps brahii, m. supraspina-
tus, m. infraspinatus, m. longissimus dorsi, m. longissimus dorsi lumborum, subcutaneus
colli.

The extracts of muscle tissue were obtained using generally accepted procedures and used
for determination of free amino acids, as well as combined amino acids, obtained as 2
result of complete hydrolysis of muscle protein.

Table 1 shows the results of studying the amino acid composition of cattle muscles, i.e.
determination of the so called "combined” amino acids, obtained as a result of full hyd-
rolysis of muscle protein by BN solution of HCl at 1059C during 20 hours.

As can be seen from Table 1, the muscles amino acid composition differs from the content

of similar amino acids in a free intercellular state. The results of determination of
free amino acids, extracted by usual water-alcohol extraction of meat are presented in
table 2.

The correlation of the content of "combined" amino acids to the total sum of amino acids
of muscular protein is practically constant for all the muscles and constitutes 39-41%,
i.e. is a constant value within the error of the experiment. The correlation of the con-
tent of methionine to isoleucine was practically a constant value, equal to 0.8 in all
the cases.

The presence of free amino acids characterizes indirectly the metabolic processes
conversion of amino acids into other chemical compounds, which are the construction
blocks or utilizable substrates in biosynthesis of vitamins, proteins, fats, carbohydra-
tes, pigments of high-energy phosphates, etc.
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Table 1
Amino acid composition of beef muscle proteins, g/100 g protein

NN Name of Asp Thr Ser Glu Pro Gly Ala Cys Val Met Ile Leu Tyr Phe His Lys Arg Trp OxV~
pro-

muscles
l1ine

1 glutaeus
medius 8,9 3,3 2,0 17,8 2,7 2,3 3,8 1,0 4,5 2,9 4,8 7,2 3,4 5,2 3,6 8,2 8,3 1,0 0,5

2 semiten-

dineus 759735225 111 712 14516425 Bad sawitean eSOl i gn7 Al 20 gils Sor Blziigiars gl il oNaND
3 semimem-

branosus. 9,8 3,6 2,2 19,8 .3,5.2,4 3,8 1 04,7 3,1 5,1 7,9 3,8 5,838,417, 8 8,6 1,3 054
4 adductor

femoris 9,6 3,2 1,7 18,8 3,8 2,5 3,8 0,9 4,7 3,1 5,0 7,6 4,0 5,2 3,6 8,0 8,2 1,1 0,4
5 pecti-

neus 92935352, 018 6R38: 2,6 Bli7 1, 0ndir5  IHau Sl 7 VAU o8 4%, dusEiis gip g gRle
6 biceps

femoris: 9,0.3;3 1,9-19;0 4,2 2 79,45, 0584, 80,31, 20:5;51" '8 04,405, 5 3.8 8. 8u8-940 9 0,8
7 quadriceps

femoris 9,5 3,1 1,6 19,5 3,5 2,7 3,9 0,9 4,6 3,2 4,2 7,4 3,8 5,4 3,8 8,8 8,8.1,2 0,6
8 triceps

brachii 9,4 2,5 1,7 18,;9°3,3 2,674 ;50" 1,1 4.8 3,251 7,8 365 §8/'9°g-3 8 4 1.0 0,6
9 supraspi-

natus 9,4 3,1 1,8 18,7535 2,6.3,800,9. 4,612,494 JON7 603 18 4798 9. 8- -819.4 1.0 0,6
10 infraspi-

natus 9,2.3,0 1,6.18,885,5.2,6 3,7:0.,8 4.6,3,08d4:8,7.3 3.6 5:2:.8.4 8,3,7,8.0,9 1,2
11 longis-

simus

dorsi 10,3 3,18 2,0 195825 257%4 32 1311 45752518405 84N 756 F3L B NS, Bigngetl 3 0,3
12 longis-

simus

dorsi

lumborum 8,0 2,5 1,4 15,5 4,2 2,1 3,3 1,2 4,1 2,6 4,0 6,2 3,1 4,2 1,7 7,1 7,2 1,3 0,3

13 subcutaneus
colli 9,9 3,4 1,9 20,1 3,8 3,9 4,1 - 4,8 3,3 5,2 8,1 4,1 5,8 2,8 7%,0 7,8 1.8 0,8
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0 il abiiesss
ﬁ“tEnt of free amino acids in beef muscles. g/100 g of free amino acids
thout tryptophane

§
N Name of Asp Thr Ser Glu Pro Gly Ala Cys Val Met Ile Leu Tyr Phe His Lvs Arg
muscles

1 g€lutaeus R R L B Z 8 S O SO RS EL6 R 8RR 0 BRIET7 10 N 182 S SN2 SR A 55 3821 A3 16
Bedijius

Semiten-
adineus @52 17,358,930 =4 A4 1510,2 1,0 2,10 1,1 1,3 2,5 1,6 3,1 40,1 2.4 3.3
Semimembra-
4 Nosus 41 B R 055 NS SN SR 620N 8 1SN 02810402 T 82 SARA 7 S 972808 4,4
adductor
femoris 2 41528 8 N4 RS NE I 65052060058 1, 001090 18 9 e A7 B R ol s B or s
SD?Ctineus d ORISR Z S 28 5L 62 B3 IS5 3N 047N 0L 60N 15, 91N 20 00 25,003,411 3,'5
lceps
7femoris G5 700, 3520528355832 581208 05,7 1,7 0,8 1,1 1,80 1053 11 =30 Sl 4o

Quadriceps

BfePOris 1SBN1E68 1661 S5HOMEIHIEA ST 9518 SO 3istl, 11 dM2R 700 0824 1g) ¥E34) M 3Ee 3y 2
Ficeps

g Jrachii 2 e S22 2 2 S B d s QR g oI 210 A i) 8 S8 S 80 B 1L Bl 39 BE 3 0ie3 5
Supraspi-

1y Natus S0 1NN B S NS T o 6 NSNS 03 N 2500 9 A2 2 g N g g o 2 26,8 3,8 2,8
Infraspi-

11“atus 15,20l S B28 5B IS SR MINZ ) 6 SHZ R 1B SN0 HON2Z510) 10518 Blnulix2el o3 w2, 02412, 4559 %md 17
Ongissimus

12T0rSi O5NE T2 SdS S5 SRR 278 SEIS NG 3NGEANI6 N 0), 8 18I0 g1 4 1 14818 8 ] Fig o g
Ongissimus
Orsi

13IUMborum O AN IEISNGIIE 831 4 WSS N2 W78l J Q1S 812 K 1 2R 2500 A 692 /9] 49 (B3 5RINGIE
Subcutaneus
L0117 § 0,8 0,3 18,16 6,9 4 ;504,815,807 1,850,801, 01,8 1.4 2.5 29 a3 8.4, .0

b

m%°an be seen from Table 2, for isoleucine and methionine, in all the investigated

Moele extracts there was observed a constant content, close on the average to value 1Y%

Tmm the total sum of the available free amino acids.

ty ,fatio of the content of isoleucine to methionine is a constant value, close or equal
5Hd’ and exceeding by 35-40% the value of the same figure for the “combined” amino
E%ts' The amount of 1leucine in all the investigated muscles practically exceeds the
fop S0t of isoleucine by 1.6-2.0 times.

o Mon-essential amino acids there are positive differences in the content of asparga-
F%_&oid in hip and pelvis semitendineus muscle, histidine - in subcutaneus colli, glu-
.S 8cid - in hip and pelvis semitendineus and m. glutaeus medius muscles, serin - in
}&Q?Ssimus dorsi lumborum and in hip quadriceps as well as tyrosine - in m. longissimus
i, - lumborum

fmh:rlzing all the above-mentioned, one can come to a conclus%on that in studying the
f%“n acids composition of beef muscles and apparently other obJect§ of the maymals, an
j%f tial information about possible ways of synthesis and degradation of amino acids
s, ® obtained from the investigations as carried out on samples of meat products. In
Ew'e Studies it is a composition of intercellular muscle liquid (liquor) can be analy-
mf but not the muscles themselves, because from the composition of the pool of free
° acids one can conclude indirectly about metabolic intensity in the investigated

Ny
\SQ
s, and judge about loading of one or another muscle.
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