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INTRODUCTION

Findings from the N ationa l Beef Tenderness Survey (Morgan e t  a l ., 1991) revea led  that bee f was 
too v a r ia b le  in  tenderness. Consumer studies such as the National Consumer R e ta il Beef Study 
(S a ve li e t  a l ., 1987, 1989) have used grades or marbling scores to  c rea te  d i f fe r e n t  kinds or 
ca tego r ies  o f bee f fo r  consumers to  eva lu a te . These kinds or ca tego r ies  o f  bee f have been 
thought to  have d i f fe r e n t  p o te n tia l p a la ta b i l i t y  ch a ra c te r is t ic s , and the fin d in gs o f  these 
stud ies have shown that consumers found various le v e ls  o f tenderness/toughness w ith in  each 
ca tegory. Resu lts o f  studies such as those reported  by S ave li e t  a l . (1987, 1989) can be used
to  re c a teg o r iz e  or p o ss ib ly  redraw grade lin e s , but they do not address whether consumers w i l l  
be more s a t is f ie d ,  or more im portantly, be w i l l in g  to  pay more in  the marketplace fo r  bee f that 
is  guaranteed tender. U n til some measure o f what r e a l, not perceived , d if fe re n c e s  in  
tenderness are worth to  the consumer, there is  no accurate in form ation  to  convince those in  the 
bee f industry that tenderness is  something to  search fo r , manage, and market. Without economic 
in cen tives , most e n t it ie s  w ith in  the bee f industry w i l l  continue to  ignore tenderness, and bee f 
w i l l  s t i l l  be va r ia b le  in  ea tin g  q u a lity  to  the consumer. Therefore, th is  study was designed 
to  determine consumer perceptions o f bee f s t r ip  steaks o f known shear fo rc e  and to  evaluate how 
buying trends are m odified  by p r ic e  va r ia t io n s  o f  these steaks.

METHODS AND MATERIALS

Sample P repara tion . S tr ip  lo in s  (IMPS 180A) were cut in to  2 .54-cm-thick steaks w ith .32 cm fa t  
trim  and 1.27 cm t a i l s ,  and steaks w ith an exposed gluteus medius were e lim ina ted  from the 
study. The steaks were in d iv id u a lly  vacuum packaged, b la s t frozen , and stored  at -23°C. The 
cen ter steak o f  each s t r ip  lo in  was designated fo r  W arner-Bratzler shear fo rc e  determ ination. 
Shear fo rc e  steaks were cooked fo llo w in g  AMSA (1978) gu id e lin es  and s ix  cores (1.27 cm) were 
removed from each steak p a r a l le l  to  the muscle f ib e rs  and sheared using a W arner-Bratzler 
shearing dev ice . The remaining steaks were p laced in to  one o f the fo llo w in g  ca tego r ies  based 
on th e ir  resp ec tiv e  shear fo rc e  values and co lor-coded , accord ing ly : 1) 2.27 to  3.58 kg (Red); 
2) 4.08 to  5.40 kg (W h ite); and 3) 5.90 to  7.21 kg (B lue ).

Phase I . Forty-two fa m ilie s  were re c ru ited  to  serve as consumers fo r  the study. Two steaks 
from each ca tegory  were d e liv e re d  to  each household. The household was in stru cted  as to  the 
order in  which the ca tego r ies  o f steaks should be evaluated. Two p a r t ic ip a t in g  adu lts from 
each fam ily  were g iven  two weeks to  prepare and evaluate the steaks as they wished. An 
eva lu a tion  form fo r  each steak was completed by each p a rtic ip a n t.

Phase I I . A r e t a i l  d isp la y  o f the co lor-coded  steaks was made a v a ila b le  a t the Rosenthal Meat 
Science and Technology Center. A l l  th ree ca tego r ies  were p r iced  the same, rega rd less  o f  th e ir  
known shear fo rc e  va lu es . Consumers were g iven  the opportunity to  purchase steaks based on 
th e ir  observations from Phase I .  As an in cen tiv e  to  purchase meat, a p r ic e  reduction  was g iven  
to  the consumers. Phase I I  was a ccess ib le  to  consumers on three consecu tive days. Data were 
c o lle c te d  as to  the number o f steaks purchased from each category.

Phase I I I . Consumers were g iven  the opportun ity, once again, to  purchase steaks based on th e ir  
observations from Phase I .  However, the steaks were p r iced  according to  th e ir  shear fo rc e  
ca tegory  w ith  a $1.10/kg d if fe re n c e  between each o f the th ree groups. A d d it io n a lly , consumers 
were informed o f the known shear fo rc e  va lu es. As in  Phase I I ,  a p r ic e  reduction  was g iven  as 
an in cen tive  to  purchase steaks. Data were c o lle c te d  as to  the number o f  steaks purchased from 
each ca tegory.

S ta t is t ic a l  A n a ly s is . Analysis o f  variance was performed using the genera l lin e a r  models 
procedure o f SAS (1985). The main e f f e c t  o f  shear fo rc e  category was analyzed fo r  d if fe re n ce s  
in  o v e ra ll  s a t is fa c t io n , tenderness, tenderness s a t is fa c t io n , ju ic in e ss , ju ic in ess  
s a t is fa c t io n , f la v o r ,  and f la v o r  s a t is fa c t io n . When ana lys is  o f  variance in d ica ted  
s ig n if ic a n ce , mean separations were performed using Tukey's t e s t .

RESULTS AND DISCUSSION

Phase I . Table 1 presents mean scores fo r  eva luations o f bee f s t r ip  steaks based on a 23-point 
sca le . O vera ll s a t is fa c t io n  was h ighest (P < .05) fo r  Red steaks, and no d if fe re n c e  (P > .05) 
was detected  in  o v e ra ll s a t is fa c t io n  between White and Blue steaks. Consumers were ab le to  
de tec t d if fe re n c e s  between each o f the th ree le v e ls  o f  tenderness (P < .0 5 ), w ith  Red steaks
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Receiving the h ighest tenderness scores and Blue steaks re c e iv in g  the low est tenderness scores. 
Similar re s u lts  were observed fo r  tenderness s a t is fa c t io n , where consumers were the most 
s a t is fie d  w ith  the tenderness o f  the Red steaks and le a s t  s a t is f ie d  w ith  the tenderness o f the 
“ lue steaks (P < .0 5 ). Both ju ic in ess  and ju ic in ess  s a t is fa c t io n  were the h ighest (P < .05) 
ior the Red steaks compared to  e ith e r  the White or Blue steaks. No d if fe re n c e  (P > .05) was 
observed between the White and Blue steaks fo r  these two t r a i t s .  Consumers gave more d es ira b le  
p > .05) f la v o r  scores to  Red steaks compared to  Blue steaks, and they were the most s a t is f ie d  

< .05) w ith  the f la v o r  o f the Red steaks compared to  e ith e r  the White or Blue steaks.

Mean scores fo r  eva luations o f b ee f s t r ip  steaksa .
Red White Blue SEM

d e r a i l  s a t is fa c t io n  
tenderness
tenderness s a t is fa c t io n  
Juicin ess
'tniciness s a t is fa c t io n
f l a v o r

-flavor s a t is fa c t io n

16,,91b 14,. 06c 12 ,. 90c .44
16,,61b 13 ,. 66c 11,.6ld .46
16,. 51b 13 ., 53c 11,,53d .48
16,. 40b 13 ,. 24° 12,. 51c .45
16,. 43b 13 ,. 29c 12,. 53c .46
15,. 81b 14,. 43c 12 ,. 98c .46
1 6 . 07b 14,, 47c 13 ..34° .48
Î = most d es ira b le  and 1 = le a s t  d e s ira b le .k^ased on a 23-point sca le :

,c,clMeans w ith in  rows w ith  d i f fe r e n t  su perscrip ts d i f f e r  (P < .05 ).

^ ¿S es i i  and I I I . Table 2 contains the percentages o f steaks purchased in  Phases I I  and I I I .  
twenty-eight o f  the 42 fa m ilie s  attended Phase I I  o f the study, and 19 o f  these 28 fa m ilie s  
Purchased steaks. A to ta l o f 103 steaks were purchased w ith  the fo llo w in g  numbers o f  steaks 
eing purchased from each ca tegory : 1) Red, 57; 2) White, 13; and 3) Blue, 33. The higher 
'jlt'ber  0f  steaks purchased from the Red ca tegory  is  in d ic a t iv e  o f  the h igher tenderness scores 

9iven to  steaks in  th is  same ca tegory . However, the fa c t  that more steaks were purchased from 
be Blue ca tegory  than the White ca tegory  does not fo llo w  the re su lts  o f  the tenderness 

^Valuations. I t  is  p o ss ib le  that the number o f  Blue steaks purchased was in fluenced  by the fa t  
rim le v e l  o f  some o f  the Blue steaks. Product that met the s p e c if ic a t io n s  fo r  th is  ca tegory 
as d i f f i c u l t  to  ob ta in . Th erefore, i t  was necessary to  obta in  a lim ite d  number o f steaks w ith  

.er°  fa t  trim  from an ou tside source. As a re s u lt , consumer purchasing dec is ion s may have been 
nfluenced by fa t  trim  l e v e l .

Phase I I I ,  17 fa m ilie s  were in  attendance and a to ta l  o f  111 steaks was purchased. The 
a llow ing numbers were purchased from each ca tegory : 1) Red, 105; 2) White, 4; and 3) Blue, 2. 
Ithough a $1.10/kg p r ic e  d if fe re n c e  was p laced between each ca tegory, purchases continued to 

jS f le c t  the re su lts  o f  the eva lu a tion  scores. The d isc losu re  o f  the shear fo rc e  le v e ls ,  most 
ik e ly , re in fo rced  consumer purchasing d ec is ion s , re s u lt in g  in  the purchase o f 94.6% Red

st®aks.

Percentages o f  bee f s t r ip  steaks purchased in  Phases I I  and I I I .
-Sât e g o r y __________________

2?? (Tender)
R ite (In term ed iate) 

"Sille t \

Phase I I Phase I I I
55.34
12.62
32.04

94.60
3.60
1.80

I nclusions

ese re su lts  suggest that consumers can d e tec t d if fe re n ce s  between three le v e ls  o f tenderness 
h beef s t r ip  steaks. A d d it io n a lly , these same consumers were w i l l in g  to  pay a premium fo r  

k^aranteed tenderness. Th ere fore , i t  is  p o ss ib le  that economic in cen tives  may be used in  the 
e®f industry to  promote the production o f tender b ee f.
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