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ANALYTICAL DIFFERENCES IN THE LQIGIS3IMUS DORSI MUSCLE
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Low Temperature Research Station. Cambridge.
tor-3 interest in, and speculation on, differences between

Cabnota^a^ y ^is^ nc'k musc -̂es is of long standing - and, indeed, po^.^ ignored if controlled growth of organoleptically desirable 
f°unaJri? 0:f meQi animals is ultimately envisaged - any variationa £iven muscle has frequently been regarded as merely 
that  ̂ 0US' Some observations on ultimate pH, however, suggested 
the inthamuscular variation might be systematic. Thus, in
3egenemim?rati;i:,anosus muscle of pigs suffering from co-called ’'muscle 
aPart 1>â ^0n <iisease"» anatomically homogeneous locations only 1cm. ârk -Were foand to have a pH difference of 0.6 units and a very 
slŝ ea disparity in myoglobin content.1 Less spectacular but con- 

differences were observed in the ultimate pH of the 
aa(3°:i'̂,sinuis dorsi muscle at the levels of the ¿4 th, 5th and 6th lumbar, 

of "the 6th, 9th and 10th thoracic, vertebrae (Table 1).
Table 1. Ultimate pH of longissimus dorsi muscle

at two locations

species
Level of 6th, 
9th and 10th 

thoracic
Level of Nth, 
5th and 6th 

lumbar
vertebrae vertebrae

(Normal) 5.5*1 Î .03 (21) 5.53 t  .03 (21)
® (Nistrophic) 5.3*4 t  .03 (3) 5.12 t  .01 (3)
Normal) 5.53 Î .01 (*45) 5.*46 1 .01 (*45)

(Homal) 5.76 t  .06 (10) 5.69 1 .03 (10)

?ireo?BIP  enough, although "normal" oxen and rabbits showed this Plg8 it was not manifested in the longissimus dorsi of "normal"
'U-tir 0̂  the other hand, significant differences were noted in

P** between lumbar and thoracic regions of the longissimus 1 fbom pigs affected by the muscle degeneration condition.
V  It seemed desirable to investigate the composition of the 
SsujwJSsimus dorsi at these two locations in somewhat greater detail.
Of g-es for analysis were accordingly obtained at a standard time 
S 2 hr- post mortem from beef steers and bullocks of accurately

age. No significant differences were found in moisture con- 
to » ash, total soluble phosphorus or myoglobin, but with respect 
îff.°rae other criteria (Table 2) small, but statistically significant, 

ehences were found.



-  2 -
m , Statisticallyiaole 2. aticgprirRicyacflrlclcy significant differences in composition 
— — of beef longissimus dorsi muscle at two locations _______

(Mean data from 10 animals)

Characteristic
Level of 8th, Level of Nth,
9th and 10th 5 th and 6th

-£ muscle Thoracic Lumbar
Vertebrae Vertebrae

01 Ornate pH 5.58 t  0.03 5.51 - 0.03
Offering Power (E x 10-5/g/pH) 8.89 -  0.12 14.71 - 0.10

Nitrogen (6) 3.61 t 0.02 3.52 t 0.02
ir°-Libriiiar Protein Nitrogen {% ) 1.87 - 0.05 i . 7 b  -  o . o b

ai>CoPlasmic Protein Nitrogen (% ) 0.98 - 0.03 0.89 - 0.03
Iiltl’arfluscu1ar Pat (% ) 1.51 1 0.28 1.79 1 0.31J V . j

^^^hscular Pat (Iodine Number) 55.17 - 1.93 58.80 t  1.61

lohtl?e first place it was confirmed that the lumbar region§ of the 
vfE.0Sissimus dorsi had a lower ultimate pH; and its "buffering power 

"̂ess. It was also clear that the contents of total nitrogen, 
nitrogen representing myofibrillar and sarcoplasmic protein,

In e lower in the lumbar, than in the thoracic, region of the muscle. 
WoinUgSesting a lesser degree of maturity in the foimer these data 
Of “ii thus accord with the view that, anatomically, the lumbar region 
w .  e bach is a later developing part.5?6 on the other hand^ the 

sarcoolasmic to myofibrillar protein nitrogen is slightly 
thj er> In the" region of the 8th, 5th and 6th lumbar verteorae and, gj, 8 fact, together with the lower buffering power, would suggest a 
oji8 .h capacity for aerobic metabolism, i.e. a greater degree of 
Ihtl^ization rather than immaturity. Again, the higher content of i«ei ^uscular fat in the lumbar region (Table 2) also indicates its twelve maturity since fat deposition characterizes the last of the 

Phases of growth. 5 s6 Nevertheless , the lumbar region oi 
1 °hgissimus dorsi has a lower concentration of intramuscular fat has the thoracic region.7 This one would expect if the lumbar
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^Sio'n were later affected by the fattening phase of growth.
DiUs ^  will be noted, however, that the iodine number of the intra- 
°f la7 fat in the lumbar region is higher than those at the level 
csnt̂ - 9th and- 10th thoracic vertebrae - despite that the per-bintû e °f fat is higher at the former, and consistently so from

* as Table 3 shows.
Percentage
two

of
locations

intramuscular fat 
in the

at different ages.
and its iodine number at

of steerslongissimus dorsi muscles

% Intramuscular Pat Iodine Number
A2e (a'l Level (b) Level (a) Level (b) Levelof 8th, of hth, of 8th, of hth,
ri!°nths) 9th 6 loth 5th ¿b 6th (a)-(b) 9th & 10th 5th cl 6th (a)-(b)

Thoracic Lumbar Thoracic LumbarVertebrae Vertebrae Vertebrae Vertebrae
0*

0.h9 0.55 +0.06 87.02 82.hi +h.6l

18 0.90 0.97 +0.07 71.9h 71. Oh +0.90

5̂ * 1.09 1.57 + 0.U6 66.07 65.76 +0.29

56 0.63 1.16 +0.33 55.29 56.25 -0. 96

36 1.31 1.38 +0.07 55.10 59.73 -h. 63
3.11 3.69 +0.56 51.92 56.50 -h.58

l

;fre males. Implanted with 120 mg.hexoestrol.
6t i tOf . tw  ls also clear that the iodine number falls as the percentage 
i t ^ b ^ 1UScU'*'ar fat increases at both locations; and there isca type of relationship between them at both locations.0 

This would be expected if relatively saturated fatty acids
,^aet were diluting the highly unsaturated structural phospho- 

itQUi'ated fatty acids in the lumbar region.
It must be presumed, therefore, that there is^1^+ f the cell*°Xlvely greater requirement for a deposition of more highly _U3?at Since the ruminant,

V  piCohsiderable capacity for direct utilization of fatty acids,9?10 
ehomenon might be regarded as representing some aspect of
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specialization for energy production in this region, 
the  ̂ .̂0G^S9 however, the iodine numher of the intramuscular fat in 
rQpi ^bar region is considerably lower than that in the thoracic 
exPl°n t̂ tiere it is similar to the values for steers (Fig.l) No 

f°r this discrepancy can be given at present. The tigations are continuing.
SUMMARY

1, x o
a steers the content of intramuscular fat and its iodine number 
p-,e significantly higher, and the total, myofibrillar and sarco-

nitrogens, buffering power and ultimate pH are significantly 
Wer, in the region of the Uth, 5th and 6th lumbar vertebrae than 
t:,e region of the oth, 9th and 10th thoracic vertebrae of ox 

ngissimus dorsi.
At hbumr°̂ 'n lacstions, however, fat content rises and its iodine 
in xer with increasing age: but whereas the iodine number

the thoracic region is higher than that at the lumbar regi
at M rth.3.

igion is highe:
-, the reverse is true in the adult animal.

¡gion
Ti0:ie^e is a hyperbolic type of relationship between the percentage 
"th ^^a^scular fat and its iodine mx.-ber at both locations in°ngissimus dorsi of steers and bullocks, In the thoracicU U i D i  Ui CJ UCO l o  &  iiU. UUl.LUUmD , -U i u Ll'd U  J. &  -L-d

tĥ l0n values f°r both steers and bullocks are similar; but in yJe, lumbar region the iodine numbers for steers are markedlyu u ^  x u u x u v i  a u m i j u i  ü  x. u /x  o u ü o j l  o  cxx u  H I c l ï 1 K 0  ¿ I X y
tPp- than those for bullocks at a given percentage of intra-îghe

ocular fat.
RESUME

I)ali?s les bouvillons, le contenu de graisse intramusculaire et 
^,1hdice d ’iode sont plus élevés par un degré significatif, et 
âQ'Zotes des proteines du sarcoplasme et des myofibrilles, le titre 
_ riïpona ge et levpH final sont moindres^par un degré significatif, 

^Sion. des Uème, 5ème et 6 âme vertèbres lum.bariq.ues que ceux 
]_ Région des 6eme, 9ème et lOeme vertèbres thoraciques des muscles 
‘ l°bsi de boeufs.

i <

ö n
tous
ihd

les deux régions, néanmoins le content de graisse croit et 
ice d ’iode diminue pendent que les animaux deviennent ...lus 
>.. mais tandis que l ’indice d ’iode au région thoracique soit 

3 elevé que celui au région lumbarique à la naissance, il y a 
Reversion quand l’animal sera adulte.

Ses
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U V 'IqVl d Une relation hyperbolique entrç le pourcentage de graisse
^ sqi USculaire e-t son indice d'iode a tous les deux régions des thon • ê°rsi de bouvillons et de boeufs. Au région to^fque les niveaux pour des bouvillons et des boeufs sont 
s0rit aeux pareils; mais au région lumbarique les indices d ’iode 

Plus élevés que ceux des boeufs, quoique le content de 
Sse intramusculaire soit même.
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ZUSAMMENFASSUNG
*,

Ochsen ist der Inhalt von Intramuskelfett und seiner 
Sarv!1?' bedeutend höher; und die ganze, myofibrillarische und 
5^,Blasmische Azote, die Pufferwert und das endguldigen pH, 
lij.bp.̂ n̂titlich niedriger in der Gegend der 5. und 6. Lenden- 

a^S ^er hegend 1er ß* > 9- und 10. Brustwirbel des  ̂ s longissimus dorsi.
■ -d-j.
êtf<Urietunenden Jahren jedoch erhöht sich an beiden Stellen der 
lii jĴ kalt indem die Jodzahl fallt. Aber während die Jodzahl 

Brustgegend höher ist als die der Lendengegend bei der 
> S  ist es umgekehrt im völlig erwachsenen Tier.
8̂ n"i rht̂  °0 öiue übertriebene Verwandtschaft zwischen dem Gehalt an 
8Wi 'askelfett und seiner Jodzahl in beiden Gegenden im longis- 
stMS^ 0:c>si von jungen Ochsen und Stieren. In der Brustgegend ^  ̂  ie Werte für junge Ochsen und. Stieren ähnlich, aber in 
51 a ,ehdengegend sind die Jodzahlen für Stieren bedeutend höher 

für junme Ochsen, wenn der Gehalt an Intramuskelfett 
worden ist.

» i960.
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Fi g. I - The r e l a t i o n s h i p  be tween  the  i n t r a m u s c u l a r  f a t  

c o n t e n t  o f  ox  l o ng i ss imus  d o . s i  m u s c l e  and 

i t s  i od i n e  n u m b e r ,  a t  t h e  l e v e l  o f  t h e  4 t h ,  

Sth and 6 t h  l umbor  v e r t e b r a e  in s t e e r s  ( • )  

and bu l l ock s  ( o ) ; and a t  t he  l eve l  o f  t he  6 th,  

9 t h  and l O t h  t h o r a c i c  v e r t e b r a e  in s t e e r s  

and b u l l o c k s  ( A )  .




