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Evolution of Meat From the Standpoint of Nutritive Value 
of Proteins. A
Introduction.
Although it is generally known that the composition of meat 
changes according 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 biologic*1 
value 64 and 69 for veal and beef (without further specifi" 
cation), reap. For beef round, however, Mitchell et al. (2) 
found the biological value 74,8. Miller and Bender (3) stu
dying a determination of Net Utilization of proteins by a 
shortened method introduce NPU 71,5 for a beef muscle wit
hout a nearer indication. This inaccuracy can be found as 
well in tables FAO/WHO (4) where NPU 80 and chemical score 
80 are cited for beef muscle without a detailed specifica
tion. ^ '
The nutritive value of proteins depends to a high degree oti 
their amino acid composition. The fact that the amino acid 
composition changes in various kinds of muscle, is not res
pected. As the proteins of the connective tissue are rel*" 
tively poor in essential amino acids in comparison with 
other muscle proteins (5), the nutritive value of meat pra" 
teins changes according to the content of the connective
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tissue.
^here exists s relationship between the content of hydroxy- 
Pholine and the content of individual available essential 
amino acids in proteins of veal, beef and pork; it is expres- 
sed by equations of regression straight lines (6). More de
railed study showed that this relationship is valid also for 
•ther tissues, and organs of slaughter animals (with the ex
ception of brain) (7). Equations of regressive straight li- 
n«s from 44 samples of different tissues and organs of cal- 
v*s, cattle and pigs were calculated. The samples represent 
always material from at least 7 various anicals. From the 
equation of the regressive straight line for methionine

Y = 2.203 - 1.536 x
^  = methionine, g/16 g N; x =hydroxyproline, log. g/16 g N) 
®hd 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;
* - hydroxyproline, log. g/16 g N).
Chemical Score according to methionine as the main limiting 
a®ino acid was calculate!. A relationship between the con
tent of hydroxyproline and Chemical Score (7) is graphi- 
cslly illustrated in Fig. 1. It may be supposed that this 
Relationship is valid for all kinds of meat of slaughter 
*himals without regard to age, or sex.

dependence between hydroxyproline and Chemical Score 
tables to determine Chemical Score of proteins on the ba- 
Sla of nitrogen and hydroxyproline analysis in each kind

meat.
ih purpose of this paper is to demonstrate differences of 

nutritive value of proteins in particular cuts of beef 
411(3 pork.
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M e th o d ic «

For the study o f  n u t r i t iv e  va lue o f  b ee f p ro te in s  the me*1, 
from 3 animals was used. Pork was a lso  obtained from 3 *n* 
m ale. More d e ta ile d  c h a ra c te r iza t io n  o f  these animals and 

y ie ld  i s  g iv en  in  Table 1.

From c a t t le  there was fo r  cu tt in g  used one fo req u a rte r  
hout a sp in a l cord , separated by a cut which i s  u prigh t 
towards spine behind the e ig h t  r ib ,  and one h indquarter 
hout a sp in a l cord , in c lu d in g  f i v e  r ib s ,  w ithout k idney»» 
kidney and p e lv ic  su et. In a d d it ion  te  i t  head and t a i l  
were used.

Prom p igs  the whole s id e  o f  carcass a f t e r  croupor. separat l  
on in c lu d in g  head, f l a r e  f a t ,  t r o t t e r s  and t a i l  waa cu t. 
K idneys were removed. The c u tt in g  o f  meat was c a rr ie d  *ut 
in  the w «y used in  C zechoslovak ia . For b e t te r  in fo rm a ti* il 
in d iv id u a l cu ts  are i l lu s t r a t e d  in  F ig .  2.

From each part o f  the meat cuts a co llagenou s and f a t t y  
cu t-ou t were separa ted , Th is cu t-ou t was poo led , blended 
and taken as an independent component.

Each part o f  the meat cuts was a f t e r  w eigh ing f in e l y  gc°'3fl 
and a f t e r  b lend ing a sample fo r  a n a ly s is  was separated* ^ 
each sample an a lys is  o f  dry m atter was ca rr ie d  out by ^  
in g  o f  a weighed amount o f  sample a t 110° C to  a c o n s ta t  

w e igh t. Determ ination o f  fa t s  was made by e x tra c t io n  of 
dry m atter w ith  e th er in  Soxh let e x tra c to r . P ro te in s  were 
ca lcu la ted  from the d i f fe r e n c e s  between the conten t o f  ^  
m atter and fa t s ,  a f t e r  su b strac tion  1 % o r 0,8 % f o r  ash 
a t b ee f or pork, reap .

A p a rt o f  each sample was dehydrated and d e fa tte d  by ®u* 
t i p i «  e x tra c t io n  in  e th y l a lc o h o l,  e th y l a lc o h o l-e th e r  arl 
e th er a t the room tem perature. The samples a f t e r  removi°£ 
so lven ts  by d ry in g  the form er in  the a ir  a t the room te®P 
ra tu re , were again  f in e ly  ground and used fo r  n itrogeh  
hydroxypro lin e a n a ly s is . N itrogen  was determ ined by oeml

546



K ie ro -K je ld a h l  method ( 8 ) .  H ydroxyp ro l in e  waa determ ined  

, f t e r  h y d ro ly a ia  in  aea le d  tubea in  6 N HC1 a t  110°C f o r  

houra ,  a c c o rd in g  to  S e r a f i n i - C e a a i  and C e sa i  ( 9 ) .  Che

mical a co re  waa c a l c u la t e d  from n i t r o g e n  and h y d ro x y p ro l in e  

• ^ » l y e e s  a c c o rd in g  to  Dvofdk and Vognarovd ( 7 ) *  The protein 
>* lu o a  of meat were measured by m u l t i p l y in g  Chemical S corea  

*  10“ 2 by the amounta o f  p r e t o in a  which i t  in c lu d e .  So a 
^ • t e i n  which can be i n d e n t i f i e d  w ith  the r e f e r e n c e  p r o t e in  

^ 0  (dXv ( ,lf u l l - v a l u e  p r o t e i n " )  waa o b ta in e d .

5»ault8.
■ ^ » ly t ic a l  data obtained by cu tt in g  o f  p a r t ic u la r  p a rte  o f  
^•ef and pork are g iven  in  Tablea 2 and 3, reap . Chemical 
Score was ca lcu la ted  from the conten t o f  h ydroxypro lin e and 
N itrogen. The amoyint o f  p ro te in s , in d ir e c t ly  ob ta in ed , s e r -  
v*d f or the recou n ting  to  fu l l - v a lu e  p ro te in s , correspond ing 

the re fe re n ce  p ro te in  o f  FAO from the n u t r i t iv e  p o in t o f  
view.

1 is  ev id en t from in d iv id u a l columns in  the Tablea tha t 
^lues o f  h ydroxypro lin e as w e ll  as Chemical Score agree 

^#ll w ith in  in d iv id u a l cuts o f  meat, always obtained  from 
Animals. For p ro te in s  and fu l l - v a lu e  p ro te in s  th ere  is  

^ ^ » t e r  v a r ia b i l i t y  o f  in d iv id u a l va lu es , probably f o r  that 
ift8on tha t i t  was not p o ss ib le  to  e lim in a te  the d i f fe r e n c e «

1,1 treatm ent o f  p a r t ic u la r  cuts o f  meat. N e ve rth e le ss , in  
****** o f  these d i f fe r e n c e s ,  i t  i s  p o ss ib le  to express the

11-value p ro te in s  by the average va lu e fo r  p a r t ic u la r  
&‘° uPs o f  meat cu ts .

*® Tables it is evident that organoleptically most valu-
* ©eats have h igh  Chemical Scorea which decrease w ith»h* » , ,

im pairing  va lue o f  meat. The comparison is  more o b je c -live 
*>*a
e°ht

in  F i g .  3 and 4. The conten t  o f  f u l l - v a l u e  p r o t e in s  

*  s im i l a r  t ren d  but i t  i s  in f lu e n c e d  by a d i f f e r e n t

l ent o f  t o t a l  p ro te in s  and fa t s .  This i s  ev id en t in  pork 
^ i a l l y .
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D iscussion .

The re s u lts  in d ica te  that n u t r i t iv e  va lues o f  meat p re te ih * 
which are expressed as Chemical S cores, d i f f e r  one from 
another accord ing to  the lo c a l iz a t io n  o f  the used cut o f  
meat and depend above a l l  on the conten t o f  the connective 
t is s u e . The beet cuts o f  meat ach ieve the maximum Chemical 
Score which is  fo r  animal tis su e  a tta in a b le  a t a l l .  Namely» 
a t the amount o f  h ydroxypra line which i s  sm aller than 0,955 
g/16 g N, phenyla lan ine in stead  o f  m ethionine has become 
a l im it in g  amino acid  in  p ro te in s . Then Chemical Score de
creases from maximal va lue 82,5 by s e v e ra l u n its  (7 ) .

The knowledge o f  Chemical Score perm its to  measure the nut1"1 
t i v e  va lue o f  meat p ro te in s . For n u t r i t iv e  purposes th is  
va lue alone id  in te r e s t in g  on ly academ ica lly . Chemical. Sc®1"® 
can be held  as id e n t ic a l w ith  NFU standard ized . For p r a c t i ' 
c a l n u t r i t iv e  eva lu a tion  NPU o p e ra t iv e  can be ca lcu la ted  
from i t  a t a known content o f  p ro te in s , s e rv in g  fo r  the c a l ' 
cu la t ion  o f  Net D ie ta ry -p ro te in  C a lo r ie s  per cent (NDp-Calfl 
(12 , 1 3 ). In  that sense the c a lc u la t io n  f o r  meat a lone is  
not p o ss ib le  because i t  i s  a part o f  human nourishment, l)1e 
o th er components o f  which dec ide  on the n u t r i t iv e  va lue 
meat. For th is  reason meat was eva luated  in  th is  paper onl^ 
by changing the va lues in to  p ro te in s  correspond ing w ith  **efl 
pect to th e ir  q u a lity  to  the re fe re n ce  p ro te in , i . e .  to  *̂ e 
p ro te in  o f  the whole egg o f  hen (4 ) .  The fu l l - v a lu e  p rote in9’ 
expressed in  grams per k ilogram  o f meat, in clude then ai®ul 
taneously the n u t r it iv e  q u a lity  o f  p ro te in s  and th e ir  am®uIJ

The cemparison o f  Chemical Score w ith  s u b je c t iv e ly  meas*D"e  ̂
q u a lity  o f  meat, shows that Chemical Score is  a good o b j*c’” 
tive^  c r i t e r io n  o f  meat q u a lit y .  Thid c r i t e r io n  cou ld be uS* 
f o r  meat products, to o , The authors determ inated fo rm erly  
the n u t r i t iv e  va lue o f  p ro te in s  in  meat products on the 
s is  o f  a v a ila b le  e s s e n t ia l amino acids a n a ly s is . D ife r e n ' 

ces between the va lues exp er im en ta lly  determ ined and the 
va lu es ca lcu la ted  on the basis  o f  raw m a te r ia l which is  Pr *S 

c r ib ed  fo r  a g iven  preduct by standard, were obtained ( l * * '
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A* i t  i s  not p o ss ib le  to  suppose a s ig n i f ic a n t  impairment 
o f  the n u t r i t iv e  va lu e o f  p ro te in s  in  meat products, a le s s  
Valuable raw m a ter ia l used in to  meat products than the s tan - 
<iarda a llo w , can be held as a cause o f  these d i f fe r e n c e s .
I t  may be supposed tha t measuring o f  Chemical Score and 
fu l l- v a lu e  p ro te in s  in  meat 'products w i l l  serve  fo r  checking 
the low est p erm iss ib le  q u a lity .

fo r  ob ta in in g  Chemical Score the a n a ly s is  o f  h yd rexyp ro lin e  
*nd n itrog en  is  s u f f ic ie n t .  The eva lu a tion  in  th is  paper was 
oa rr ied  out, however, on ly on dehydrated and d e fa tte d  samples 
*h ieh  is  not convenient fo r  con tinu al and qu ick work. Ana
ly s is  o f  h ydroxypro lin e i s  a lso  time. consuming. The authors 
h*pe tha t they w i l l  outdo these d i f f i c u l t i e s  in  fu tu re .

th is  paper there are tendenciou sly  not d iscussed d i f f e 
rences in  chemical c r i t e r io n  caused by the use o f  meat from 
•aimala o f  va riou s age and sex f o r  the eva lu a tion  o f  b e e f and 
by the use o f  p igs  o f  d i f f e r e n t  w eigh t c a te g o r ie s  fo r  the 
*va lu a tion  o f  pork. The d if fe r e n c e s  concern the conten t o f  
t o ta l p ro te in s  and fa t s .
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T ab le  1 .  C h e r e e t e r l e t i c e  and y i e l d  o f  ana lyzed  

c a t t l e  and p i g s »

C a t t l e : Cew B u l lo c k H e i f e r

Breed : R ed -m ettied c a t t l e

Age (y e a r s ) 5 -6 2 1/4 2

G r^de : I I I I

L iv e  W e igh t ,  kg 430 410 385

Obtained meat, leg 174 k4 196,0 154,0

Obtained ' 'bones, kg 36,0 39 ,0 33 ,0

Head w ith o u t  tongue, kg 10 ,5 1 5 ,0 14 ,0

Analysed  f o r e q u a r t e r ,  kg 47 ,7 53 ,5 40 ,2

Analysed  h in d q u a r t e r ,  kg 59,4 64 ,5 54,2

f i g s  -  Breed L a rge  White Breed

L iv e  W e igh t ,  kg 82 105 119

H eight o f  a s i d e ,  kg 32,2 41 ,7 46 ,9

Obta ined y i e l d  b e fo r e

ii 'eatm eht, kg :

Gammon w ith  t r o t t e r

and t a i l 8 ,40 9,90 11,25
Sh ou lder  w ith  t r o t t e r 4 ,20 5 ,10 6 ,30

Head ( a  h a l f ) 2 ,09 2,17 2 ,70

Jowl 1,44 2 ,53 - 2,11

Neck 2,44 2 ,59 3,35
Fore Lo in 2,14 3,38 3 ,70

Hind L e in 1 ,30 1 ,28 1 ,97
B e l l y 4 ,90 6 ,80 7 ,60

F l a r e  Fat 0,87 1 ,61 1 ,35
Back Fat 4,44 6 ,30 6,55
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T a b le  2 .  N u t r i t i v e  v a lu e  o f  p a r t i c u l a r  c u te

e f  b e e f .

(He. 1 -  caw, Ne. 2 -  b u llo ck , No. 3 -  h e i fe r )

N a m e

H
ei

gh
t

k
g H
yd

ro
x

y
p

ro
li

n
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g/
1

6
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N

C
h

em
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a
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o

re

«s•H
4)

tv  
O M

A >

&tírH «
<* tí► H 
1 «

rH tO 
£  Q.6C

é to
♦> >4
«g 'S.

C u t t - o f f  meat
from head 2,46 6,69 52,7 199,1 104,9 155,7

3,43 6,71 52,5 186,2 97,8 124,8

d
4,34 6,65 52,8

‘ 52,7
165,3 87,3

99,0
218,2

Cheek meat 2,04 5,07 58,8 213,0 125,2 47,2
3,02 5,01 59,0 218,6 129,0 20,2

d
2,20 4,85 59,7

59,2
206,8 123,5

125,9
55,7

Muzzle 0,80 10,72 41,5 206,2 85,6 69,8'
0,80 10,12 42,7 •237,2 101,3 13’ ?

d
0,55 8,15 48,2

44,1
191,0 92,1

93,0
56,3

Neck (1 ) 7,26 4,03 63,0 203,5 128,2 40,8
8,50 3,32 66,0 207,0 136,6 34,5

d
3,39 3,48 65,3

64,8
205,2 134,0

132,9
43,5

Back Riba (2 ) 5,10 1,83 74,5 209,4 156,0 37,15,70 1,82 74,5 194,6 145,0 58,+

d
4,02 2,37 71,0

73,3
189,8 134,8

148,6
107,2

Rib Rosust (3 ) 2,49 2,12 72,6 210,2 152,6 60,3
74,72,80 1,90 74,0 196,1 145,1

d
2,30 1,75 75,0

73,9
190,7 143,0

146,9
121,3

Top R ib  (4 ) 2,05 2,63 69,5 213,3 148,2 48,7
114,52,16 2,92 68,5 200,8 137,5

I42J7
142,8d

1,82 2,92 71.8
69.9

198,7 129,1

Thin Rib (5 ) 2,32 2,63 69,5 213,3 148,2 44 >2 
67,72,43 2,82 68,5 200,8 137,5

d
1,98 2,25 71,8

69,9
198,7 142.7

142.8
137,3
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Cled (Vein) (6)

d

2,413,40
1,98

2,36
2,832,46

Brisket (7)

d

2,332,72
1,91

2,712,232,08

Sheulder (8). 4,75 1,76

d

5,96
4,17

1,90
1,54

(9)

d

1,571,48
1,13

3,61
3,50
2,94

(10)

d

0,33
0,54
0,41

3,84
4,071,81

(11)

d

1,511,41
1,11

2,14
2,352,52

(12)

d

2,43
2,791,32

3,95
3,65
2,74

Poi>  Shin (13)

d

1,51
1,931,46

3,58
4,643,68

^ rloin (14)

0

6,12
7,12
5,59

2,06
2,562,90

Ik

Serloin

d

2,44
2,54
1,77

1,00
1,45
1,14

îhin Plank (15) 4,314,52
3,06

2,48
3,02
2,66

ïhin Plank (16)
d

d

3.56 
4,94v
3.57

3,41
3,05
3,24

71,0 194,6 138,2 68,765,0 185,0 120,3 110,570,5 194,4 137,1 109,668,8 131,9
69,2 214,5 148,4 72,572,0 189,7 136,6 111,8
73,0 200,2 146,1 114,371,4 143,7
74,5 222,1 165,5 28,474,0 202,7 150,0 52,378,0 208,3 162,5 62,2
75,5 159,3
54,5 213,2 116,2 25,6
65,3 215,6 140,8 23,4
63,3 210,2 133,1 62,661,0 130,0
64,8 208,4 135,0 25,662,8 216,3 135,8 26,2
74,7 210,8 157,5 36,7
67,4 142,8
72,5' 207,0 150,1 34,271,2 203,3 144,7 35,770,2 213,0 149,5 52,3
71,3 148,1
63,5 213,0 135,3 38,364,7 205,0 132,6 46,069,2 203,9 141,1 61,665,8 136,3
65,0 214,6 139,5 '22,460,5 218,5 132,2 27,564,5 221,9 143,1 41,163,3 138,3
73,0 220,5 161,0 47,570,0 210,7 147,5 49,868,2 210,1 143,3 89,270,4 150,6
82,0 219,3 179,8 56,777,7 199,4 154,9 53,680,4 201,7 162,2 72,380,0 165,6
70,4 217,4 153,0 68,167,5 192,5 129,9 124,8
69,5 183,7 127,7 195,3*»69,1 136,9
85,7 224,2 147,3 50,667,5 206,9 139,7 53,2
66,5 209,5 139,3 104,066,6 142,1

555



TailTail

d

0,76
1,12
0,68

5,57
5,04
5,17

Tatal cut-out

d

7,097,60
10,04

7,27
8,637,36

Topside (17)

d

7.987.98 
6,21

1,760,90
1,55

Silverside (18)

d

8,639,515,68
1,61
1,37
1,47

Part of hough 
(between 17, 18, 21) 1,93 

2,17 1,30
2.25 3,30
3.26

Rump (19)

d

3,82
4,043,60

1,12
1,87
1,64

Thick Flank (20)

d

5,88
6,23
4,94

2,141,72
1,40

Hind Shin (21)

d

2,051,96
1,46

3,28
3,42
3,12

Altogether 
(without head and 
part of hough)

88,70
99,38
73,60

56,8 226,7 128,8 88,358,9 234,7 138,2 75,3
58,3 215,5 125,6 180,558,0 130,9
50,8 164,8 83,7 289,2
45,2 158,0 71,4 355,0
50,7 105,0 53,2 516,0
48,9 69,4
75,0 239,2 179,4 26,883,2 209,2 174,1 18,377,0 221,2 170,3 34,8
78,4 174,6
76,3 221,5 169,0 19,8
78,4 208,5 163,5 23,2
77,5 218,1 169,0 32,9
77,4 167,2

72,0 227,7 163,9 22,4
66,3 213,1 141,3 19,9
66,4 223,4 148,3 38,6
68,2 151,2
80,7 218,1 176,0 22,9
74,3 207,7 154,3 36,376,0 211,8 161,0 73,777,0 163,8
72,5 207,9 150,7 29,6
75,3 205,0 154,4 28,0
78,2 217,8 170,3 34,7
75,3 158,5
66,4 213,7 141,9 42,3
65,7 207,3 136,2 26,2
67,3 212,2 142,8 64,8
66,5 140,3
70,3 212,6 149,4 59,6
70,3 200,7 141,1 74,0
70,9 194,8 138,2 139,4
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Table 3. Nutritive value of particular cuta
ef pork.

(No. 1 - side o f  a 
No. 3 - 119 kg).

pig, Live Weight - 82 kg, No. 2 - 105 kg,

c
•HrHO t>

N a m e ua 03
3rH 03>>2S d C a? d

Xi O tc •H  « C 1 t>tao U VO e u 4-» ÎJ0 rH 4-> 60 « 60•H TJ rH t) o O rH O M4) x: o ?_̂ * ttf) o « P* 60 £ au) Pm 6C

Head (22) 1,22 6,15 54,6 145,2 79,3 366,51,30 6,23 54,5 152,8 83,3 361,51,47 5,76 56,0 146,6 82,1 370,8
¿ 55,0 81,6

Jowl (23) 0,67 6,02 55,0 110,2 60,6 403,11,00 6,42 53,8 71,1 38,3 682,00,96 6,29 54,1 76,9 41,6 622,0
d 54,3 46,8

Shoulder (II) 2,87 1,93 73,9 156,6 115,7 222,52,90 1,67 75,8 157,6 119,5 261,04,07 1,86 74,5 157,3 117,2 213,0
d 74,7 117,5

N«ek (24) 2,12 1,68 75,7 125,9 95,3 206,82,28 1,67 75,8 137,7 104,4 319,02,93 1,76 75,0 142,5 106,9 277,8
¿ 75,5 102,2

H°ck (25) 0,40 4,75 60,0 173,4 104,0 216,80,65 5,16 58,2 173,9 101,2 239,80,79' 5,09 58,8 169,5 99,7 236,8
d 59,0 101,6

? o r e  Trotter (26) 0,13 7,42 50,5 206,7 104,4 170,80,15 7,26 50,9 19*,5 101,5 181,20,18 6,46 53,5 203,2 109,0 172,8
d 51,6 105,0

8«ck Fat 2,93 6,55 53,2 10,4 5,6 916,94,56 6,73 52,8 7,8 4,0 920,75,15 6,64 53,0 17,5 9,3 896,1
d 53,0 6,3

^ere Fat 0,87 4,97 59,1 10,7 6,3 967,41,61 4,68 60,0 15,3 9,2 9e9¡ 31,35 4,38 61,5 11,5 7,1 920,3
á 60,2 7,5
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Fere Loin (27)

4

1,78
2,843,01

Hind Loin (28)

4

1,091,111,70

Belly (29)

4

3,20
4,515,08

Gammon: (17)

4

1,12
1.141,50

(18)

4

1,36
1,70
2,18

(19)

4

0,70
1,00
1,05

(20

4

1.151,18
1,54

Gammon - average(III) 
4

4,335,02
6,27

Tail (30)

4

0,46
0,160,98

Shank (31)

4

0,72
1.04
1.05

Hind Trotter (32)

4

0,17
0,170,20

Skin

4

0,38
0,540,66

1,58 76,6 151,4 116,0 300,3
1,24 79,5 163,3 129,8 290,9
1,84 74,576,9 141,9 105,7117,2

318,3

1,30 78,7 179,8 141,5 187.9
1,23 79,7 159,4 127,0 227,5
1,19 80,0

79,5
162,7 130,2

132,9
239,5

2,54 70,0 100,1 77,7 525,0
2,01 73,3 100,6 73,7 516,0
1,89 74,2

72,5
92,8 68,9

71,1
520,7

1,20 80,0 214,5 171,6 52, *
1,04 81,7 208,8 170,6 5 8 ,9
1,06 81,581,1

203,2 165,6
169,3

61,8

1,34 78,8 179,2 141,2 !5 8,5
1,11 80,8 175,4 141,7 195,?
1,03 81,8

80,5
165,9 135,7

139,5
198,3

1,31 79,0 195,6 154,5 95 »3 3-54,90,82 74,2 187,8 158,11,28 79,380,8
172,0 136,4

149,7
160,2

1,16 80,4 200,8 161,4 75.778.7 
92,31,14 80,6 186,0 149,91,20 80,0

80,3
167,9 134,3148,5

1,17 80,3 192,5 154,6 106.3
126.3 
117,81,08 81,8 188,6 154,31,37 78,480,2 181,3 142,1

150,3
2,34 71,3 147,1 104,9 312’q1,37 78,4 166,5 130,5 217»?
3,45 65.771.8 161,3 106,0

113,8
294.6

5,45 57,3 173,0 99,1 247,8
4,67 60,2 150,5 90,6 375,3

288,85,94 55,5
57,7

178,0 98,8
96,2

6,98 51,8 196,3 101,7 166,5
7,28 50,8 203,9 103,6 162.4

153.57,08 51,5
51,4

200,6 103,2
102,8

6,52 53,3 151,0 80,5 128,8
5,23 58,3 144,1 84,15,91 55.6

55.7
72,7 40,4

68,3
219,u
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Colagenous and 4,99 3,76 64,3 91,7 59,0 562,0fatty cut-out 7,49 3,47 65,5 81,3 53,2 596,55,99 3,99 63,0 80,3 50,6 586,0
d 64,3 54,3

T o ta l 28,33 71,3 122,1 87,1 406,0average 37,33 72,5 112,2 81,4 468,741,84 71,0 115,9 82,3 428,2
i 71,6 83,6

559



r ig .  1 Balationahip between hydroxyprolina and Chaaical 
Sear# (methionine) in the tiaauea of alaughtar 
animal# (7)
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Fig. 2 Beef and pork cutting (fig, according 
to (10. 11) 17 18 19 20 21

I. Side of cattle IV. Side of pig
1. Neck 22. Head
2. Back Ribs 23. Jowl
3. Rib Roast 24. Neck
4. Top Rib 25. Hock
5. Thin Rib 26. Fore Trotter
6. Clod (Vein) 27. Fore Loin
7. Brisket 28. Hind Loin
14, Sirloin 29. Belly
15. Thin Flank 30. Tail
16. Thin Flank 31. Shank

32. Hind Trotter

II. Left shoulder looking at the outside surface
8-~>
9.

10. cuts of shoulder*according to the Czechoslovak
11. cutting
12.
13J

III. Left round looking at the inside surface
17. Topside
18. Silverside
19. Rump
20. Thick Flank
21. Hind Shin
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