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Effect of Palatability Traits on Satisfactory Level of
Korean Beef Consumers

In-Ho Hwang
National Livestock Research Institute, RDA

Abstract

Eating quality is a reflection of consumer satisfaction, while beef quality grade describes carcass
characteristics of chiller assessment which are largely influenced by production systems including breeding and
feeding schemes. On the other hand, it should be emphasized that high palatability of beef is a function of
production and processing components including breed, nutrition, animal handling, post-slaughter intervention
and cookery. Numerous efforts have been made by Korean beef industry and research institutes to deliver high
quality beef with which domestic beef consumers are satisfied. However, majority of studies have tended to focus
on improvement of intramuscular fat content with little attention on its effect on consumer-based eating quality.
Furthermore, there is very limited accessible information(if any) on relative importance of eating characteristics
(eg, tenderness, juiciness and flavor intensity) to consumer satisfactory rate and palatability grade. On this
regard, our recent results indicated, for example, that when m. longissimus was prepared by a thin-slice style
BBQ, relative weightings of tenderness, juiciness and flavor intensity for consumer satisfactory rate were 0.4,
0.35 and 0.25, respectively. When eating quality was graded into 4 groups by a sum of tenderness, juiciness and
flavor intensity after multiplying these coefficients, consumers responded that the palatability score for high
quality beef should be higher than 79 points., Based on our recent experiments, the current report is intended
to highlight relative importance of eating quality characteristics on consumer satisfactory rate, and threshold
of eating quality grade. In addition, post-slaughter intervention techniques such as electrical stimulation and
tenderstretch are given as examples of critical control points of palatability assurance program of Hanwoo beef.
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Table 1. Standardized boundary scores between satisfactory rates, scaled weightings for tenderness, juiciness and flavor, and

estimated error rate of discriminant function”

BBQ Grill
LD? TB SM LD TB SM

Boundary between satisfactory rate

Between 2 and 3” 57.7% 53.1 51.6 53.1 49.2 46.4

Between 3 and 4 69.4 67.8 67.1 68.0 63.4 624

Between 4 and 5 79.5 785 74.2 74.9 725 729
Scaled weighting

Tenderness 0.42 0.48 0.33 0.37 0.44 0.53

Juiciness 0.31 0.18 0.32 0.23 0.20 0.14

Flavor 0.27 0.34 0.35 0.40 0.37 0.33

Number 720 720 720 720 720 720

Error rate 041 0.40 0.43 0.43 0.47 0.40

" Cited from Park et al. (2004).

? LD, TB, SM: mm. longissimus, triceps brachii, semimembranosus, respectively.
% 2: Unsatisfactory, 3: Good everyday, 4: Better than everyday, 5: Premium quality.

“100: Very like, 0: Very unlike.
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Table 2. F ratios for fixed effects (both design and demographic) and Z statistic for random effects on sensory scores for
tenderness, juiciness, flavour and overall likeness from samples cooked as Korean BBQ')

NDF, DDF* Tenderness Juiciness Flavour Likeness
Design variables
Taste panel 5,267 245° 035 1.10 1.53
Sample (taste panel) 210,1509 6.14° 1.89° 1.15 3.07°
Order 5,1509 5.83° 3.52° 3.68° 3.82°
Carry-over 1,1509 0.17 10.95° 12.14 1.10
Random effect
Consumer (taste panel) 7.68° 6.58° 7.08° 7.08°
Demographic effects
Age 3,1509 1.48 1.89 2.82° 1.58
Gender 1,1509 0.34 0.33 2.09 0.34
Occupation 8,1509 0.38 0.31 0.65 0.38
Frequency eating meat 6,1509 0.37 0.54 0.62 0.27
Adults in household 7,1509 0.84 0.83 1.87 1.01
Children in household 4,1509 0.15 0.23 0.48 0.30
Attitude towards meat 3,1509 1.20 0.84 0.74 0.58
Degree of doneness 4,1509 0.52 1.01 0.67 0.12
Income 3,1509 0.55 0.90 0.23 0.33

D Cited from Hwang et al. (2004c).
b e d Significant at P < 0.05, 0.01 and 0.001, respectively.
NDF, DDF: Numerator, denominator degree of freedom.

Table 3. Effect of carcass quality grade (CQG) on intramuscular fat content, Korean eating quality (KEQ) for longtsstmus
(LD), triceps brachii (TB) and semimembranosus (SM)"

Intramuscular fat (%)

BBQ Grill
SM LD TB SM LD B SM LD B
CQG 1" and 1 69° 13.6* 8.7° 58.0° 61.7 50.1° 48.6° 65.0° 52.8°
CQG 2 and 3 3.8° 8.8° 58 57.8 66.9° 57.6° 46.7° 61.5° 55.0°
AV. se. 0.47 0.58 0.49 1.44 1.56 1.81 1.67 1.41 1.67

*® Means bearing a common letter within each column did not significantly differ (p>0.05).

100: very like, 0: very unlike; " Cited from Hwang (2004c).
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Table 4. Least square means and significant difference in
objective and subjective meat quality traits
between various carcass quality of domestic and
imported beef”

1 Hanwoo beef  Imported beef
Carcass quality” 06 10QG 3 Wagyu Angus AV, s¢?

Day of ageing 14 14 31 71

Intramuscular fat (%) 12.8 44° 219 79° 074
Shear force (kg) 41 370 245 24 041
Cooking loss (%) 196" 257° 202° 248 019
Juiciness” 45 41* 46 44 028
Tenderness” 48 45 53° 53* 031
Flavor intensity” 49*° 4.9 40" 41> 022

* Means bearing same letter within each row did not significantly
differ (p<0.05).

Y'CQG 1 and CQG 3: Carcass quality grade 1 and 3, respectively,
Wagyu and Angus were fed by grain feeding regimes for 450
and 15 days, respectively.

2 Average standard error, numerous/denominator degree of
freedom: 1/14.

9 6: Extremely like, 1: Extremely dislike.

9 Cited from Hwang et al. (2004d).

Table 5. Canonical discriminant functions of discriminant
analysis, and canonical scores of group means
and classification rate determined by a back-
ward stepwise method with alpha to enter= 0.15"

Variables Coefficient

Constant 0.624

C18:0 (Stearic) 0.786

C18: 1n-7 (Vaccenic) 13.256

C18: 1n-9 (Oleic) -0.206

C20: 4n-6 (Dihomo-T-linolenic) -14.453

C20: 3n-6 (Arachidonic) -30.741

Total n-3 PUFA 17.953

Origin of products Group Correction
means rate (%)

Hanwoo beef -4.55 100

Imported beef 3.982 100

D Cited from Hwang et al. (2004d).
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Fig. 1. Plot of the first two principal component loading
vectors using flavor (FLAVOR), C18:1n-9 (C1 81
N9), C18:0 (C180), C18:1n-17 (C181N17), C20: 3n-6
(C203N6), C20:4n-6 (C204N6) and total n-3 PUFA
(N3). Cited from Hwang et al. (2004d).
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Table 6. Least square mean and standard deviation of

objective meat quality of Hanwoo longissimus
muscle at 1 day postmortem (n=6)1)

‘WB-shear Cooking N N
force(kg) loss(%) Hunter L* Hunter a
Non-ES 6.88+3.3 25+1.3 30612  13.5t1.4
ES” 3.93£1.2 25.6+43 337436  18.1%3.3

D Cited from Hwang and Park (2002). ® Forty five volts (50 Hz,
36 pulse/sec) stimulation was applied immediately after
bleeding by a nose/anal system for 2 bursts of 10 seconds.
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Table 7. Least square mean, F ratio and significance level
for the effect of suspension and cooking methods
on sensory characteristics and satisfactory rate”

Suspension”
Sensory score” Muscle” AT TS se F ratio
Tenderness LD 65.1 74.3 1.45 S1.7%%*
B 56.7 54.9 1.44 1.4
SM 452 60.5 1.36 AN b
Juiciness LD 64.6 675 1.1 4.73*
B 61.3 61.9 1.01 0.18
SM 53.2 58.1 0.99 16.2%**
Flavor LD 63 65.2 0.83 4.777*
B 59 59.4 0.89 0.16
SM 57.4 61 0.81 14.2%**
Likeness LD 64.4 70.1 1.02 23.6%**
B 579 573 1.24 0.25
SM 50.3 60.6 1.09 63.2%**
) 5 LD 33 35 0.05 18.2%**
Satisf. rate
B 3 3 0.05 0.35
SM 2.7 3.1 0.05 53.7+**
dt” 1/105

" Cited from Park et al. (2004).

20 very tough, very dry, dislike extremely, dislike extremely;
100: very tender, very juicy, like extremely like extremely.
YLD, TB, SM: mm. longissimus, triceps brachii, semimem-

branosus, respectively.
“ AT: Hung by Achilles tendon, TS: Hung by obturator foramen.
9. Unsatisfactory, 3: Good everyday, 4: Better than everyday,
5: Premium quality.
9 df: Numerator/denominator degree of freedom.
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