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Introductien.

Although it is generally known that the composition of meat
changes accerding to the anatomical location and the physio-
logical function of individual muscles, the nutritive value
of meat proteins is cited in the literature by one value,
often without a reference which muscle is the subject under
discussion. Mitchell and Carman (1) introduce the biologicll
value 64 and 69 for veal and beef (without further specifi-
cation), resp. For beef round, however, Mitchell et al. (2)
found the bielogical value 74,8. Miller and Bender (3) stu-
dying a determinatien of Net Utilizatien of preteins by a
shortened method introduce NPU 71,5 for a beef muscle wit-
hout a nearer indication. Thia inaccuracy can be found as
well in tables FAO/WHO (4) where NPU 80 and chemical scere
80 are cited for beef muscle without a detailed specifica-
tion. .

The nutritive value of proteins depends te a high degree o9
their amino acid composition. The fact that the amine acid
cemposition changes in various kinds of muscle, is not res”
pected. As the proteins of the connective tissue are relsa-
tively peeor in essential amino acids in comparison with
ether muscle proteina (5), the nutritive value of meat pre~

teins changes according to the content ef the cennective

546




tiasue.

There exists a relationship between the content of hydrexy-
Proline and the content of individual available essential
aming acids in preteins of veal, beef and perk; it is expres-
8ed by equations of regression straight lines (6). More de-
tailed study showed that this relationship is valid alse fer
Sther tiss*:a and organs of slaughter animals (with the ex-
Ception of brain) (7). Equations of regressive straight 1li-
Nes from 44 samples of different tissues and organs of cal-
Ves, cattle and pigs were calculated. The samples represent
Qlwgys material frem at least 7 varieus anirals. Frem the
®quation of the regressive straight line for methionine

Y =.2:203 = 1:536'x

X = methionine, g/16 g N; x=hydroxyproline, log. g/16 g N)
&nd from the equation of the regressive straight line for
the total of available essential amino acids

Y = 36.588 - 14.441 x

= total available essential amino acids, g/16 g N;

X = hydroxyproline, log. g/16 g N).

Chemical Score according to methionine as the main limiting
Sming acid was calculatei. A relationship between the con-
tent of hydrexyproline and Chemical Score (7) is graphi-
ca11y illustrated in Fig. 1. It may be supposed that this
I‘elationship is valid for all kinds of meat of slaughter
WMimals without regard to age, or sex.

The dependence between hydrexyproline and Chemical Scere

enables to determine Chemical Score of proteins en the ba-

1

w

of nitrogen and hydrexyproline analysis in each kind

o Deat.

/¢ : $ ;

he Purpose of this paper is to demonstrate differences of
1

‘he nutritive value of preteins in particular cuts of beef
Sng

Perk.
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Kethodics.

Fer the study of nutritive value of beef proteins the nest !
from 3 enimsls was used. Pork was alsoc obtained from 3 ani” |
mals. More detailed characterization of these animals and
yield is given in Table 1.

Frem cattle there wes for cutting used one forequarter wit” |
heut a spinal cord, separatad by a cut which is upright
de spine behind the eight rib, and one hindquarter wi¥’

tewsr
heut & spinel cord, including five ribs, without kidneys:
kidney and pelvic suet. In addition te it head and tail

were used.

From pigs the whole side of carcass after creupon aepafﬂt1’
on including head, flare fat, tretters and tail waa cute
Kidneys were repoved. The cutting of meat was carried sut
in the way used in Czechoslovakia. For better informatie®
individual cuts are illustrated in Fig. 2.

Frem each part of the meat cuts a cellagencus and fatty
cut-out were separated, This cut-out was pooled, blended
mnd taken as an independent component.

Each part of the meat cuts was after weighing finely 5T°und
and after blending a sample for analysis was separated-
each sample analysis of dry matter was carried out by ary”
ing of a weighed amount of sample at 110° C to a canstanL
weight. Determination of fats was made by extraction of
dry matter with ether in Soxhlet extractor. Prcteins wer®
calculated from the differences between the content of g dard
matter and fats, after substraction 1 % or 0,8 % for ash
at beef or pork, resp.

A part of each sample was dehydrated and defatted by mul”
tiple extraction in ethyl alcchel, ethyl alcohol-ether an
ether at the room temperature. The samples after Pemovlng
solvents by drying the former in the air at the room tempe
rature, were again finely ground and used for nitrogen %
hydrexyproline snalysis. Nitrogen was determined by seni”




Bicro-Kjeldahl method (8). Hydroxyproline was determined
ter hydrolysis in sealed tubes in 6 N HC1 at 110°C for

%4 hours, according to Serafini-Cessi and Cessi (9). Che-
Rical score was calculated frem nitregen and hydrexypreline
Walyses accerding te Dverdk and Vegnarovd (7). The pretein
Yalues of meat were measured by multiplying Chemical Sceres
X 102 by the ameunts of preteins which it include. Se a
Pretein which can be indentified with the refzrence pretein
a0 (4)\ (¥full-value protein®) was ebtained.

~

RSeulta.

AnRlytical daia obtained by cutting of particular parts of
beer and pork are given in Tables 2 and 3, resp. Chemical
S°°Pe was calculated from the content of hydroxypreline and
nit!‘ogen. The amount of proteins, indirectly obtained, ser-
Ved for the recounting to full-value protelns, corresponding

te the reference protein of FAO from the nutritive point of
View, a

It is evident from individual columns in the Tables that
aers of hydroxyproline as well as Chemical Score agree
e1) within individual cuts of meat, always obtained from

8nimals. For proteins and full-value prqteins there is
Leater variability of individual values, probably for that
I‘e‘“!f-m that it was not possible to eliminate the differences
ln treatment of particular cuts of meat. Nevertheless, in
plte of these differences, it is possible to express the
l'111“':'81ue proteins by the average value for particular

%ups of meat cuts.

h‘m Tables it is evident that organoleptically most valu-
\ble meats have high Chemical Scores wnich decrease with

» 1mpalr1ng value of meat. The comparisen is more objec-
1v° in Fig. 3 and 4. The content of full-value preteins

& similar trend but it is influenced by a different
*on Rtent of total proteins and fats. This is evident in pork

]
e ially.
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Discuassien,

The results indicate that nutritive values of meat protein®
which are expressed as Chemical Scores, differ one from
another according te the localization of the used cut ef

meat and depend above all en the centent of the cennective

achieve the maximum Chemic8t

issue attainable at all. Namel)s

rexypreline which is smaller than 0,997
g/16 g N, phenylalanine instead of methionine has beceme

a limiting amine acid in proteins. Then Chemical Score de-
cresses from maximal value 82,5 by several units (7).

The knowledge of Chemical Scere permits to measure the ﬂutrr
tive value of meat preteins. For nutritive purpeses this
value alone is interesting only academically. Chemical seor®
can be held as identical with NPU standardized. For prﬂcti'
cal nutritive evaluation NPU operative can be calcula ted
frem it at a knewn content of preteins, éerving for the c8l”
culation of Net Dietary-protein Calories per cent (NDp-Cﬂls
(12, 13). In that sense the calculition for meat alone i®
not possible because it is a part of human nourishment, the
ether components of which decide on the nutritive value of
meat. For this reasen meat was evaluated in this paper only
by changing the values inte proteins corresponding with re?”
pect to their quality te the reference protein, i.e. to 18
protein of the whole egg of hen (4). The full-value px‘of-eln
expressed in grams per kilegram of meat, include then Blmul
taneously the nutritive quality of proteins and their amov”

-

The cemparison of Chemical Scere with subjectively measured
cuality of meat, shows that Chemical Score is a geod objec”
tivg\critericn of meat quality. Thid criterion could be Y?
for meat preducts, tee, The authors determinated formerlY
the nutritive value of proteins in meat preducts en the b8~
asis of available essential amino acids analysis. Diferen”
ces between the values experimentally determined and the
values calculated on the basis of raw material which i# pre

cribed for a given preduct by standard, were obtained (14)




As it is not possible te suppese a significant impairment

of the nutritive value of proteins in meat products, a less
Yaluable raw material used into meat products than the stan-
dards allew, can be held as a cause of these differences.

It may be suppesed that measuring of Chemical Scere and
full-value proteins in meat preducts will serve for checking
the lewest permissible quality.

For ebtaining Chemical Score the analysis of hydrexyproline
&nd nitregen is sufficient. The evaluatien in this paper was
clrrfid out, however, only on dehydrated and defatted samples
¥hich is not convenient for continual and quick werk. Ana-
lysis of hydrexyproline is also time. consuming. The authors
hepe that they will outde these difficulties in future.

In this paper there are tendenciously not discussed diffe-
Tences in chemical criterien caused by the use of meat from
AMimals of varieus age and sex for the evaluatien of beef and
by the use of pigs of different weight categeries for the
®valuation of perk. The differences concern the content ef
total preteins and fats.
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Table 1. Characteristics and yield of analyzed
cattle and pigs.

Cattle: Cow Bullock Heifer
Breed: Red-mettled cattle

Age (years) 5-6 1/4 2
Gnﬁde: II T I
Live Weight, kg 430 410 385
Obtained meat, kg 174,4 196,0 154,0
Obtained “bones, kg 36,0 39,0 33,0
Head without tongue, kg 10,5 15,0 14,0
4nglysed forequarter, kg 47,7 5335 40,2
Analysed hindquarter, kg 59,4 64,5 54,2
.

Eig_ - Breed Large White Breed

Live Weight, kg 82 » 105 119
Weight of a side, kg 32,2 41,7 46,9

Obtained yield before
treatmeht, kg:
Gammon with trotter

and tail 8,40 9,90 11,25
Shoulder with trotter 4,20 5,10 6,30
Head (a half) 2,09 2Ll 2570
Jowl 1,44 2,53 2,11
Neck 2,44 2,59 3,35
Fore Loin 2,14 3,38 3,70
Hind Lein 330 1,28 1,97
Belly 4,90 6,80 7,60
Flare Fat 0,87 1,61 1,35
Back Fat 4,44 6,30 6,55

\\
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Table 2. Nutiritive value ef particular cuts

(Ne. 1 -~ cew, Ne. 2 = bullock, No. 3 - heifer)

Namnme

score

Hydroxypreline

g/lég N
Proteins

Chemical
g/kg

preteins

Full-value
g/kg

Cutt-off meat
from head

'
Cheek meat

't
Muzzle

8
Neck (1)

é

Back Ribs (2)

Toep Rib (4)

g
Thin Rib (5)

148,6




—

Clea (Vein) (6)
Brisket (7)
Sho_ulder (8).
(9)
(10)
(11)
(12)
Pore Shin (13)
Sirloin (14)
Terlderloin
™in Flank (15)

Thi“ Flank (16)

63,3
73,0

70,4

82,0
T T
80, 4
80,0

70,4
67,5
69,5
69,1

85,7
67,5
66,5
66,6

194,6
185,0
194,4

214,5
189,7
200,2

222,1
202,7
208,3

213,2
215,6
210,2

208,4
216,3
210,8

2070

203,3
213,0

213,0
205,0
203,9

214,6
218,5
221,9

220,5
210,7
210,1

219,3
199,4
201,7

217,4
192,5
183,7

224,2
206,9
209,5
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Tetal cut-out

Topside (17) 7,98

Silverside (18) 8,63

¢

Part of heugh
(between 17, 18, 21) 1,93
23T
p; 1,30

Rump (19) 3282
4,04
3,60

'

Thick Flank (20) 5,88
6,23
4,94

Hind Shin (21) 2,05
1,96
1,46
'3
Altogether 88,70

(without head and 99,38
part of heugh) 73,60

1,76
0,90
1,55

1,61
1,47

45,2
50,7
48,9

75,0
83,2
77,0
78,4

76,3
78,4
Ty
77,4

72,0
66,3
66,4
68,2

80,7
74,3
76,

77,0

T24,5
53
78,2
1553

66,4
65,7
67,3
66,5

70,3
70,3

71,4
53,2
69,4
179,4
174,1
170,3
174,6

169,0
163,5
169,0
167,2

163,9
141,3
148,3
151,2

176,0
154,3
161,0
163,8

150,7
154,4
170,3
158,5

141,9
136,2
142,8
140,3

149,4
141,1

355,0
516,0

26,8
34,8
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No. 1 side of 2 105 kg,
. 3 - 119 kg)
Name a. = B 3"m
] ] c L=
+ M (3] ol >
L o - @ [ [ )
&) f4 \O H & 2 & ~ 4+ 80 o &
i o~ © O oM — OM a—'a
© o o TN BTN @
= el 1) oo e &0 = Q00 =y OO
Head (22) 1,22 6,15 54,6 145,2 79,3 366,5
1,30 ~6523 5455 15258 F s8Iy 36155
1,47 5,76 56,0 146,6 8eid = 370.8
<€ 5540 81,6
Jowl (23) 0,67 6,02 55,0 11052  -:60,6 -403,1
150036542 53,;8 . Tk =383 -AR2.0
0496 6,29 59451 76,9 17-41.6..622.0
I 54,3 46,8
Shoulder (II) 28 1,93.°73.9 35656 X157 Copoes
230 =1 U6 5B 1575650195 =261 0
o s, O 1R85 745 57 3REIT T 2 21350
© 74,7 117 .5
Neck (24) 2,12 1,68 75,7 125,89 - 95,3 206,8
2yeB 1,67 75,8.-237,7 104,4 319,0
2,93 1,76 75,0 142,5 106,9 277,8
4 1539 1

ock (25)

38 E

ACk fat

F . -
“+ere Fat

.
















Beef and pork cutting (fig. according

I. Side of cattle

Side of pig

1. Neck
2. Back Ribs
3. Rib Roast
4. Top Rib
5. Thin Rib
6. Cled (Vein)
7. Brisket
14, Sirlein
15, Thin Flank

16. Thin Flank

II. Left shoulder looking at the

Head

Jeowl

Neck

Hock

Fore Trotter
Fore Loin
Hind Loin
Belly

Tail

Shank

Hind Trotter

surface

-
85\
9.

10. | cuts of
11. cutting
Zgj

II. Left round 1
18 -
18. 1de

19. Rump
20. Thick Flank

Hind Shin

shoulder® accor

he Czechoslovak




FULL ~ YALUE PROTEINS , 6/KG

& S 8 8 S 8 2
WUZZLE ] i ; x A - Y
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COUAGENDYS AKD FATTY cur -0ur | |
HIAD |
TAIL |
CHEEN mMear |
SHOULDER (3) |
FORE SHIN (13) |
NECK (1) I
SwovLoER (12) |
HIND SHIN (27) | i
JHIN FLANK (76) |
SHOULDER ( 10) |
#. GASTROCNENIUS | ’
cLoD (vew) (6) | |
I l THIN FLANK [15)
| i T0P RIB (%)
| " THIN R18 (5)
| .‘ SIRLOIN ()
I : | SHOULDER (17)
| | BRISKET (7)
| ‘ BACK R/BS (2)
| : P18 ROAST (3)
| ‘ THICK FLANK (20)
I 5 SHOULDER [8)
| | ROMP 719
. SHVERSI10E &)
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CHEMICAL SCORE

£16.3. (HENICAL SCORE (|) AND FULL - VALUE
PROTEINS (| ) IN CUT BEEF
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PROTEIYNS (| ) IN CUT

PORK

.. CHENICAL SCORE ) 4ND FuiL

BACK FAI |
JOWL  (23) |
SKIN |
FAD (22) g
|
COULAGENOUS AND FATTY CUT-0Ur i
TA/L [30) |
29, |
SHOULDER
| ECH  [24)
! ORE LOIN
/s LOWN (Z8)
CAMMON - TWICK
ATION ~ S/ 7/ 3
] CAMNON g
| GAMMO)
/‘.“'




