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INTRODUCTION: Large-scale in-home consumer behavior research, directed towards understanding
the types of beef that best deliver high customer satisfaction, is not available to use in 
improving grade standards and(or) in recommending more appropriate cooking methods and degrees 
of doneness. In the U.S., beef carcasses are segmented into quality grades based on expected 
differences in cooked beef palatability (USDA, 1989) . To determine if USDA beef quality 
grades should be modified, a study to evaluate consumers' perceptions of beef steaks from 
carcasses differing in quality grade was needed. In addition, information on how consumers 
prepare beef steaks (cooking method and degree of doneness) was needed to more thoroughly 
understand how they impact customer satisfaction. The objective of this study was to 
determine the relationship of beef quality level (marbling score) to overall consumer like 
rating in three different retail cuts prepared and evaluated in the homes of moderate to heavy 
users of beef, and to obtain pertinent information with regard to cooking methods and degree 
of doneness of beef prepared in the homes of beef consumers.
MATERIALS AND METHODS: Beef carcasses (n=600) were selected for marbling level so that an 
equal number represented low Select (lower Slight marbling), high Select (upper Slight 
marbling), low Choice (Small marbling) and top Choice (Modest and Moderate marbling). Top 
loin steaks (IMPS #1180; 2.54 cm thick), top sirloin steaks (IMPS #1184B; 2.54 cm thick), and 
top round steaks (IMPS #1168; 1.59 cm thick) were fabricated from each carcass 14 to 21 days 
postmortem, vacuum-packaged and frozen. Frozen steaks were delivered weekly for six weeks to 
consumer households in Houston, Chicago, Philadelphia, and San Francisco. Consumers (moderate 
to heavy beef eaters; n=2 ,2 1 2 ) in each household (a total of 1,106 households with 2 consumers 
per household) prepared steaks as they normally would and completed a questionnaire using a 
23-point hedonic scale (23=like extremely; l=dislike extremely) for overall-like/dislike.
Each questionnaire included questions regarding cooking method and preparation techniques that 
the meat preparer answered. Preparation definitions were provided to determine cooking 
methods as follows: outdoor grill, broil, indoor grill, oven roast, pan broil, pan fry, stir 
fry, braise, simmer/stew, deep fry and other (for methods not defined). Consumers were 
provided a National Live Stock and Meat Board Beef Steak Color Guide to use as an aid in 
determining degree of doneness.
The GLM procedure of SAS (1990) was used to fit appropriate linear models and construct 
analyses of variance. Frequencies were generated and used to determine classifications for 
cooking method and degree of doneness within subprimals. For consumer data, Box-Cox 
transformations (Neter et al., 1989) were used to produce normally distributed errors. Least- 
squares means were generated and tested for significance (P < .05) using Bonferoni's procedure 
(Lentner and Bishop, 1993).
RESULTS AND DISCUSSION: Quality level, cut, city, cut x city, (P < .0001) and quality level X 
cut (P < .013) were significant for overall-like ratings. Overall-like ratings were higher 
for top loin steaks than top sirloin steaks, and top sirloin steaks were rated higher than top 
round steaks (Tables 1 and 2). Top sirloin steaks did not differ in overall consumer like 
ratings across the four quality levels; however, for top loin, top Choice steaks were rated 
higher for overall-like than Select steaks; low Choice top loin steaks were intermediate for 
overall consumer like ratings. Top Choice top round steaks had higher overall-like ratings 
than the other three quality levels. Regardless of cut or quality level, Houston consumers 
generally had higher overall-like rating scores than consumers in the other three cities, 
while San Francisco consumers had the lowest overall-like ratings for top loin and top round 
steaks (Table 2). Consumers in Philadelphia and San Franciso had similar ratings for top 
sirloin steaks for overall-like.

Table 1. Least-squares means for cut by quality level effects on consumer overall-like 
ratings (23 = like extremely; 1 = dislike extremely).

Cut
Ouality level

Top Choice Low Choice Hiqh Select Low Select
Top Loin 19.3 a 19.1 b 18.9 130 18.8 c
Top Sirloin 18.0 d 18.1 d 17.9 d 18.0 d
Top Round 17.1 16.9 f 16.7 f 16.7 f
,b,c,d,e,t Consumer overall-like ratings with different superscript letters differ 

significantly (P<.05).
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Table 2. Least-squares means for cut by city effects on consumer overall-like ratines (23 
¡sB=====_ ^ _______ like extremely; 1 = dislike extremely) .

Cut
ToP Loin 
T°P Sirloin

~Ï2£_Round___________
a,b'C,d,e,f,g,h,i, j

Chicago -C i ty
Houston_____ Philadelphia

19.1 b 19.6 a 19.0 b
18.0 e 18.8 c 17.7 fg
17.1 h 17.8 ef 16.0 3

San Francisco
r- d

c°oki

sign™ican^lya3(P<1 05^ ratings with different superscript letters differ

thod and degree of doneness had an effect on consumer overall-like ratings and 
ahalVsi^ f or degree of doneness and cooking method were used in determining categories for 
differ^ bv rut1^ ^ ^  ■ P’egree of doneness achieved and cooking methods used by consumers 
^dium-rare S ‘3%? d e g r e e  P®r‘:entage of consumers cooked the strip steak to medium (29.4%) or 
Well done - 19 s i  =■ i <?oneaes® or to higher degrees of doneness (medium well = 19.2%;

2o°i%daS js s iv s i
done - i7 e9ft°P r°Vnd sfceaks were cooked to medium well or higher degrees of doneness (well 
r°Und~steaks " to^igher^earp20 ’ ,very w e l 1  done = 17.1%). Consumers tenLd to cook‘toj 
flrloins?eaks to higher degr^ °f doneness than top sirloin steaks, and they cooked top "as th- ®!r ?. to dagher degree of doneness than top loin steaks. Outdoor grilling (49 9 %) 
(2 3-6%) method most often selected for the top loin steak followed by broUing
> t  oiten (8.3%) and simmer/stew (5.6%). Outdoor grilling and broiling were used

a • the toP sirloin steak (40.9% and 21.0%, respectively), followed bv nan frvina 
siinmer/c;fnd (5*4%)* Consumers prepared the top round using pan fry (20 3 %) 5

^ S d s  teouiiik k v e f d°°? gr^n  (18-?%)' Stir fry (12'3%> and broil (lO.glT Poking' clty x nr, 3?allty ¿evel, city, degree of doneness (P < .0001), cooking method (P < 01) and
< 1  f c eth0df (P < .0 0 0 1) were significant sources of variation for top loin keaks 
*  S s , they „ere toor le s s  and lowest (18 7 ) when? hfghest <19-3> when they were cooked to medic?°hsumer i  ¿ 1 8 ' k  • h ^  P l0ln steaks were cooked to medium degree of doneness
k  * - 0 0 0 1 ) a n k i k  ra^lngs 5°r t?? slrloln steaks were affected by city and cooking rr interactions of crualitv level x ronln'nrf ~i j_ __ .J, < norm aZZ 2 ^  sceaKs were attected by city and cookinq m
5ethod °P < oook k t  "d °f gUai1*!Y level x cooking method (P < .02), city x cooking
f e n o j  „  ;° ”„°;kiclt&?ya! l rr.SofoSn“ S . (p ‘ .!■*cookina “ thod * °f

' and quality level by degree of doneness

methods

l4)neand(k^i :°°9?) • nCityj (P < •0001)' cooking method (P < .0001), degree of doneness (P < 
C°hsumk i VS Y 6gree °f doneness (p < -0006) were significant for the top round,idling research using top loin steaks reported that marbling, degree of doneness and 
^fferenh CltY lnt®raction were significant (P < .05; Saveli et al., 1987) Consumers in 
stUdy thpregk nS °f k 6 c°untry responded differently to marbling or quality levels In this

« v * * u ~ * .  V S y  i e i , i eS s ' t h l s
m0di1- bUt “£ * > » ™  and cooking method^er.* 0 0 0 1^  dhe, Iilodel 5°r each cut, quality level was significant only for top loin steaks

??thod m= ^ k , nk ™ k ^ ° l k 5 e5 ! k 1 ?i?^W?f.e_.significf?tJ.0r all.three steak types. Cookinge, '-hod mav » “ * = were signiricant tor all three steak types. Coo
than other factors a« ^ p?r^ant r?le m  consumer overall-like ratings for the top sirloin factors as all interactions that included cooking method were significant
StÜS,L U si°N S :
u ea k s . 
,I»p1

H ^ alitY level had an impact on consumers' overall-like ratings of cooked beef 
However, consumers responses were dependent upon the steak evaluated; quality level

f l T l n  t ~ T / V m r l  o f •.-t- __ __  ■ -i ■ , •*
reacted ^ iesP°nses were dependent upon the steak evaluated; crualitv lewd
^ P a c t  o n  t l n 9 S  f°y tOP l0ln and top.r°und steaks, but not top sirloin steaks. Citv had an 
flke than ®onsumers' overall-like ratings. Houston consumers rated steaks higher for overall- 

o v e r a k k Sr erS^ n °ther Citi6S' and San Francisco consumers tended to ra?e steaks ïower 
c.0tlsUmer over^l-likk?^ ■ Cook;Lag method and degree of doneness had a major impact on iUts and h •ffSl^ 1 ke ratings. Information on how to best prepare beef steaks from various

LïiïI«ti°„”S 1S ïl.°ver,n co" “ er like rat“ 3S is “ edea ta

^¿°/k C o ^ ^ a c T s b u r g ^ V A  BiSh°P ' 1 9 9 3 ’ Experimental Design and Analysis (2nd Ed)
er'.i°ir' William_ Wasserman and Michael H. Kutner. 1989. Applied Linear Regression Models

Valley
(2nd
> 11 .
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