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S outh Dakota S tate University 
Brookings , South Dakota 

Depar tment of Animal S cience 
Agricul tural Experiment S tation 

A . S . Series 7 1-42 

An Evaluation of Muscle Fib er S i ze and Number as 
Indicators o f  Pork Quali ty and Meatiness 

W .  J .  Costel lo , R. J .  Smi th and K .  E .  Gils ter 

Recogni tion of pork quali ty assets and liabili ties as well as accurate pre
diction of meatiness in prospe ctive b reeding animals are necessary for gene tic 
progres s in those e conomically important trai ts . Tools wh ich will improve the 
ability to select animals wi th superior mus cle development and meat q uali ty trai ts 
mus t be developed . 

Mus cle cell s i ze has been associated wi th overall muscle or meat yield in 
p as t  res earch . Recent European repo rts indicate relat ionsh ips b e tween muscle cell 
size and numb er and pork quality . A small sample of mus cle , removed surgi cally 
from a b reeding animal , could be evaluated and the results utili zed in selection 
decisions if mus cle cell characteris tics do indicate meat quali ty and q uantity 
trai ts . This s tudy was ini tiated to de termine if the reported relationships could 
b e  obs erved.  

Procedure 

Eighty-four crossb red b arrows were self-fed rations containing 20% (high) , 
16% (moderate) and 12% ( low) protein . S ix treatments were des igned by changing 
the protein levels during three feeding p eriods : 4 5  to 100 lb . ,  100 to 170 lb . 
and 1 70 to 240 lb . The treatments used are indicated in table 1 .  The barrows 
were s laugh tered and chilled 24 hours before mus cle samples were removed from 
the ham and loin for mus cle cell or fib er evaluat ion . Carcass data including 
weigh t ,  length and backfat thickness were collected at the same time . Sub se
quent cu tting of the carcasses res ul ted in the following data : loin eye area , 
ham weigh t ,  loin weigh t ,  edib le portion weight , percent ham and lo in , percent 
lean cuts , p ercent edib le portion , marb ling s core of the loin eye and color and 
firmness s core of the lo in eye . Samp les of the loin were removed and s tored until 
percent mois ture , fat and pro tein as wel l as shear tendernes s and percent cooking 
loss could b e  determined . 

Thin sect ions ( 10 microns)  were prepared from the ham and lo in mus cle samples 
and photographed under a microscope . From the photographs , the average fiber 
diame ter of each sample was determined by measuring a number of fibers per sample . 
The numb er of fib ers p er square millime t1r (mm.2) were coun ted from the photograph 
by using a template scaled to equal 1 nnn at the original tis sue dimension . The 
total numb er of muscle fib ers per loin eye was calculated by multiplying the numb er 
of fib ers per mm2 by the number of mm2 of loin eye area . 

The data were analyzed to determine if  treatment (protein levels fed at dif
ferent growing and finishing s tages) influenced fiber measurements . Simple corre
lation coefficients were calculated to evaluate the relationship between the fib er 
trai ts s tudied and other carcass and meat trai ts lis ted earlier . 
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Results 

Tab le 1 lis ts the mean or average values for each fib er trai t in the six 
treatment groups . Small differences were obs erved in the means indicat ing that 
the variat ions in protein levels did not influence muscle cell size and deve lopment .  
Statis tical analysis did reveal a significant difference between the mean values 
for ham fib ers per mm2 • The relat ively wi de spread b e tween 155 . 06 fibers per 
nun2 for treatment 2 and 16 7 . 6 9  fibers per mm2 for treatment 3 may account for 
the s tatis tical significance . Although the ham fiber diame ter was the larges t  for 
treatment 2 and therefore one would expe ct fewer fibers per mm2 , the differences 
in fib er size do not account for the differences in interval be tween fib ers per 
mm2 means . 

Table 2 lis ts correlation coe ffi cients between muscle fiber traits and other 
carcass and meat traits s tudied . A correlat ion coe ffi cient of +1 . 00 would indicate 
that a variat ion of one uni t  in one trai t is always associated wi th a cons tant 
amount of variation in another trai t .  When correlations are high , i t  is possib le 
to use an easily ob tained measurement to es timate or predict something that is 
difficul t or impossible to measure .  Correlat ion coefficients approaching 0 ( 0 . 15 
to - . 15)  indicate that one trai t may vary wi th little , if  any , relationship to 
the other trait . 

The correlat ion coefficients in tab le 2 are low , part icularly in the firs t 
four columns . Those columns represent data which could be ob tained from a muscle 
sample removed from the animal . The mus cle cell measurements us ed were of little 
value in es timating or predicting the other trai ts measured in the carcass . Larger 
correlat ion coeffi cients resulted when total fibers per loin eye area were calculated 
using loin fib ers per mm2 and loin eye area . I t  would appear that fibers per 
loin eye area may have some predictive usefulnes s .  However , when the correlation 
coefficient s b etween other trai ts and loin ey e area alone are considered , they 
are even higher . Therefore , if  a loin eye area measure is availab le ,  more advantage 
can b e  gained by using i t  alone than is possib le by comb ining i t  wi th mus cle fib er 
data to de termine fib ers per loin eye area . Loin fib er diame ter demons trated the 
highes t correlation coefficients wi th the quali ty traits , marb ling score and co lor 
and firmness s core . However , the correlation coe fficients of 0 . 34 and 0 . 28 are 
not high enough to permi t accurate prediction or es timat ion of muscle quali ty 
from fib er measurements . 

Summary 

Mus cle cell or fib er diame ter measurements were made on samples from 84 cross
b red b arrow carcasses and related to protein level treatments , pork quali ty traits 
and carcass evaluations of meat ines s .  The six protein level comb inat ions us ed 
in this s tudy did not influence mus cle fiber diame ter in the ham and loin . A 
signifi cant difference was found b e tween treatments in the number of ham fib ers 
per square millime ter . 

Correlation coefficients b e tween muscle fib er trai ts and both carcass meatiness 
and pork quali ty traits were low .  

Resul ts of the s tudy indicate that measurement o f  mus cle fiber diame ter of 
the loin and ham and numb er of fib ers per mm2 would no t be effective select ion 
tools in a group of uniform market weight swine . 
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Trai ts 

Ham fib er diame ter (µ) 
Loin fib er diame ter (µ) 
Ham fib ers per nu:n.2 

Loin fib ers per nu:n.2 

Total fibers per LEA ( 100) 

Tab le 1 .  Treatment Means for Mus cle Fiber Measurements 

Treatments (Protein level wi thin weigh t intervalsa) 
1 2 3 4 5 6 

(H-H-H) a (H-M-L) ( L-L-L) (L-M-H) (M-L-L) (M-L-M) 

77 . 11 7 7 . 5 2 76 . 02 76 . 80 7 5 . 0 8 7 l• . 45 
76 . 44 7 7  . 36 76 . 08 7 8 . 36 78 . 50 78 . 6 7 

171 . 31 155 . 06 16 7 . 69 172 . 40 174 . 0 2  169 . 21 
15 5 . 56 148 . 9 8  16 1 . 9 4 15 3 . 23 164 . 38 149 . 06 

4 9 24 . 38 4567 . 25 4 704 . 0 2  4821 . 4 4  5109 . 06 4536 . 6 5 

a Protein levels : H = 20% , M = 16% ,  L = 12% . Weigh t intervals : (45  to 100-100 to 1 70-170 to 240 lb . ) . 
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Tab le 2 .  S imple Correlation Coefficients Between Muscle Fib er Measurements and Other Traits 

Ham Loin 
fiber fiber 

diameter diameter 

Age at slaughter 0 . 10 0 . 1 3  
Average daily gain - . 07  - . 1 7  
Carcass weight 0 . 10 0 . 24 
Loin eye area 0 . 0 5  0 . 14 
Backfat thickness 0 . 0 2  0 . 06 
Carcass length - . 10 - . 25 
Percent ham and loin - . 0 1  - . 0 8  
Percent lean cuts 0 . 0 3  0 . 0 2  
Percent ed ib le port ion 0 . 0 2 0 . 04 
Ham weight 0 . 10 0 . 01 
Loin weigh t  - . 0 4  0 . 04 
Edible portion weigh t  0 . 0 8  0 . 17 
Percent mois ture 0 . 1 3  - . 11 
Percent fat - . 10 o . oo 
Percent protein 0 . 0 3  0 . 05 
Marbling s co re 0 . 10 0 . 34 
Color and firmness s core 0 . 20 0 . 28 
Shear tes t 0 . 19 - . 0 2  
Percent cooking loss - . 0 7  0 . 1 3  

Ham 
fib ers 

per nnn2 

0 . 06 
- . 0 5  
- . 21 
- . 20 
0 . 1 2  
0 . 0 2  
0 . 0 3  
- . 04 
- . 17 
- . 0 7  
- .0 5  
- . 27  
0 . 04 
- . 0 2  
- . 06 
0 . 07  
0 . 06 
0 . 07  
- . 15 

-----

Loin 
fib er� 

per nnn 

- . 27  
0 . 28 
- . 2 8  
- . 14 
0 . 10 
0 . 14 
0 . 06 
- . 0 5  
- . 12 
- . 04 
- . 0 8  
- . 26 
0 . 0 7  
- . 0 3  
0 . 1 3  
- . 02 
0 . 0 5  
0 . 14 
- . 2 3  

Total 
fibers 

per LEA 

- . 22 
0 . 24 
- . 07  
0 . 49  
- . 2 2 
0 . 21 
0 . 4 3 
0 . 35 
0 . 28 
0 . 35 
0 . 32 
0 . 19 
0 . 10 
- . 1 5 
0 . 1 5 
- . 10 
- . 03  
- . 09 
0 . 11 

- 1  

Loin 
eye 
area 

0 . 06 
- . 05 
0 . 32 
1 . 00 
- . 49 
0 . 14 
0 . 6 1  
0 . 6 5 
0 . 62 
0 . 6 5 
0 . 64 
0 . 70 
0 . 10 � 
- . 25 
0 . 07 
- . 18 
- . 1 5 
- . 30 
0 . 4 8 
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