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Effect of Socio-demographic Factors on Sensory Properties
of Korean Hanwoo Bull Beef
by Different Cut and Cooking Methods

Soo-Hyun Cho*, Jin-Hyoung Kim*, Jae-Hee Kim** , Pil-Nam Seong*, Beom-Young Park*,
Kyung-Eui Kim*** Gureoundalnim Seo**, Jong-Moon Lee* and Dong-Hun Kim*

National Institute of Animal Science, RDA*, Department of Statistics, Duksung University**,
Citizens” Alliance for Consumer Protection of Korea***

ABSTRACT

This study was conducted to investigate the relationship between the socio-demographic factors and the
Korean consumers’ palatability evaluation and to collect the sensory information for development of
prediction palatability model of Hanwoo beef. Ten cuts [Abjin (short plate), Bosup (top sirloin), Cheggt
(striploin), Dngsim (loin), Guri (chuck tender), Hongduke (eye of round), Moksim (chuck roll), Sulgit
(bottom round), Udoon (top round), Yangi (brisket)] were separated from 10 Hanwoo bulls beef (~24
months old) and prepared with the same manner for 3 different cooking methods such as boiling, grilling
and roasting. The cooked beef samples were served to 650 consumers recruited from Seoul, Joongbu,
Honam and Youngnam locations and evaluated tenderness, juiciness, flavor and overall acceptability. The
living location, age, gender, occupation, eating habit and cut were significantly related with the sensory
properties when bull beef were cooked as boiled cooking (p<0.05). In grill cooking, only occupation,
income and cut had the significant effect on the overall acceptability of Hanwoo bull beef (p<0.01). When
bull beef were cooked as Korean traditional roast cooking, consumer’s sensory properties were significantly
different by the living location, age, occupation, income, eating habit of consumers and cut (p<0.05). Also,
results from the principal component analysis showed that palatability scores of Korean consumers were
decided with different contribution scores of tenderness, juiciness, flavor and owverall acceptability of cut
depending on cooking methods. In conclusion, Korean consumers’ palatability for Hanwoo bull beef were
related with the socio-demographic factors and the sensory results were different by cut and cooking
methods.

(Key words : Hanwoo bull beef, Socio-demographic factor, Sensory property, Cooking method)
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Table 1. Effect of socio-demographic factors on sensory evaluation of Hanwoo bull beef
prepared by boiled cooking

Consumer .. Overall
Response frequency Tenderness Juiciness Flavor acceptability
(%) Meant SD Meant SD Meant SD Meant SD
Seoul 48(16.84) 48.85£25.96™  50.22+23.42°  50.98+22.38°  50.57+24.05°
Current  Joongbu 126(44.21) 53.01+24.58"  52.91+22.71°  55.32+21.35°  55.22+22.18
living Honam 48(16.84) 54.52+42437°  5327+21.61°  56.54+20.70°  56.41+21.53"
location  Youngnam 63(22.11) 53.17429.11°  57.96£24.35°  56.65+24.76°  56.29+25.39"
F-ratio’ 3.88** 8.86*** 5.89%** 5.76***
20-25 49(17.19) 46.01#25.23°  49.53+22.24°  50.47+20.93°  51.20+22.22°
26-30 38(13.33) 46.63+27.31°  49.44424.72°  49.96x24.27°  50.53+24.41°
Age 31-40 82(28.77) 51.64+26.49°  52.22423.67°  51.34+2273"  51.95+24.13°
41-50 66(23.16) 56.94+24.68°  57.95+22.11°  60.82+20.65"  58.40+22.06"
51-60 50(17.54) 59.73+23.05°  57.65+21.71°  62.38+19.66°  62.14+20.76"
F-ratio 23.68*** 13.53*** 32.54%** 20.47%**
Gender Male 145(50.88) 50.02+25.49°  52.75+22.31 54.43+21.16 53.84+22.52°
Female  140(49.12) 55.25+26.05°  54.54+23.97 55.76+23.39 55.91+23.88"
F-ratio 25.23*** 3.34 2.06 4.53*
Profession  7( 2.46) 61.96+24.74°  57.17+#21.23"  65.12+17.14°  61.77+20.44°
Officer 34(11.97) 52.65+25.30°  53.21+22.34°  54.39+20.76™°  54.89+22.14™
Engineer  27( 9.51) 48.76+23.64°  47.75+23.12°  49.75+22.08"  49.21+22.89°
Service 32(11.27) 55.39+27.32°  57.88+23.71"°  57.98+21.84™  57.72+24.62°
Occupation  Labor 2( 0.70) 54.90+30.12"°  51.94+24.36™  64.38+21.43°  61.61+23.28"
Housewife ~ 79(27.82) 59.14+2521°  58.32423.63"  50.89+22.43™°  50.81+22.92*
No job 2( 0.70) 54.15+23.81"°  57.46+21.17°  62.34+23.73"°  61.50+24.56"
Student  55(19.37) 47.33+24.19°  50.06+21.39°  52.26+21.00°  52.88+21.27°
Others 46(16.20)  46.21+26.66°  49.91+22.94°  49.41+23.19"  48.26+23.86°
F-ratio 13.05%** 8.62*%** 11.78*** 10.76***
<1000  30(10.64) 48.62+26.73  49.63+22.18°  51.91+23.26°  53.09+22.71
1,001-2,000 76(26.95) 52.67+24.96 54.53+22.83"  54.99421.72°  54.93+22.43
Income  2,001-3,000 78(27.66) 52.81+26.37 55.06+23.05°  55.66+22.82"  55.49+23.82
(won) 3,001-4,000 53(18.79) 54.09+25.99 535342360  58.09+22.16"  56.72+23.68
4,001-5000 22( 7.80) 53.40+25.07 54.61+22.65"  51.44+21.63°  53.42+22.91
> 5000  23(8.16) 52.29+26.66 50.13+24.53"  53.91+21.18"  51.79+23.36
F-ratio 1.57 2.93* 3.71** 1.72
4-5times/wk  4( 1.40) 58.06+26.08°  52.56+26.33°  55.60+28.23°  57.28+26.72"
Eating 2-3times/wk  33(11.58) 59.05426.66°  57.54+26.03°  60.69+22.74°  59.42+24.62°
habit Once a wk  63(22.11) 52.66+24.76°  53.60+21.77°  56.23+20.74°  55.20+21.79
of beef Biweekly — 73(25.61) 52.14+26.13°  5359+22.80°  54.34+22.33°  53.74+22.97°
Monthly  112(39.30) 50.71+25.85°  52.54+23.03°  53.22422.46°  53.94+23.46"
F-ratio 6.25%** 2.38* 6.39*** 3.39**
Abjin - 61.93+26.44°  56.78+23.26°  59.11+21.66°  60.80+23.88"
Bosup - 590.85+23.28"  57.26421.67°  61.44+20.09°  60.73x21.11°
Cheggt - 45.83+2547° 534442236  51.46+22.98°  51.12+22.61°
Dngsim - 63.99+20.60"°  58.22+20.71°  58.09+21.10°  61.01+20.13"
cut Guri - 47.63+23.05"  52.38+22.93"™  50.09+23.84°  50.51+24.03°
Hongduke - 58.49+25.80"  57.44+22.66°  57.15+22.42"  57.86+22.97%
Moksim - 52.76425.04°  56.79+21.10°  56.54+21.44°  56.54%+23.45
Sulgit - 51.16+25.10°  55.50+23.16°  55.93+21.93"  56.26+22.33"
Udoon - 45.0242526°  45.65+24.73°  50.83+23.12°  48.67+23.75°
Yangi - 40.61+25.69°  48.41+23.70°  50.49+22.52°  47.02+23.39°
F-ratio 29.98*** 10.02%** 7.46%** 14.56%**

¥ Meanzstandard deviation Y F-ratio ; F-ratio statistic for one way ANOVA.

P-value with * :

* if P < 0.05,

** jf P < 0.01, *** if P < 0.001.
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Table 2. Effect of socio-demographic factors on sensory evaluation of Hanwoo bull beef
prepared by grilled cooking

Consumer .. Overall
Response frequency Tenderness Juiciness Flavor acceptability
(%) Meant SD Meant SD Meant SD Meant SD
Seoul 16(16.16) 54.88+ 23.79° 6432+ 17.90 65.06+ 19.18 59.47+ 22.26
loc- Joongbu 43(43.43) 51.02+ 2443  59.27+ 21.06  60.05+ 20.61  56.54+ 23.19
quarterl  Honam 20(20.20)  53.03+ 21.18  60.98+ 16.81  60.56+ 16.28  59.50+ 18.03
Youngnam  20(20.20)  51.31* 29.05 59.67+ 24.78  60.84+ 2450  57.68+ 26.49
F-ratio” 0.83 1.80 1.78 0.80
20-25  16(16.16) 48.77+ 24.05 59.77+ 19.90  57.90+ 17.77° 55.10+ 21.11
26-30  13(13.13) 5153+ 2461 6052+ 21.34  62.52+ 21.86" 5841+ 22.43
Age 31-40  24(24.24) 51.82+ 2447  59.11+ 22.85  59.99+ 21.38" 57.64+ 24.73
41-50  31(3131) 54.01* 2414 6247+ 1924  64.48+ 18.46° 58.99+ 21.70
51-60  15(15.15) 52.90+ 27.18 5956+ 19.78 5820+ 2357 58.16+ 24.01
F-ratio 0.92 0.78 2.97* 0.59
Gender Male 47(47.47)  50.00+ 23.58° 59.24+ 20.43  58.86+ 19.58° 56.16+ 22.61
Female  52(5253) 54.11+ 2561° 61.72+ 20.83  63.29+ 21.12* 59.41+ 22.93
F-ratio 5.05* 2.55 8.40%* 3.67
Profession  6( 6.12)  51.65+ 24.53° 6349+ 19.91° 61.90+ 21.87° 5568+ 2553
Officer 8( 8.16) 52.05+ 25.15" 6159+ 19.90° 6548+ 19.15° 60.57+ 24.72°
Engineer  6( 6.12) 5556+ 17.60° 60.20+ 13.65” 60.14+ 1508 57.72+ 15.65"
Occuation  SeTVice 9( 9.18) 46.11+ 26.71° 5455+ 23.71° 58.62+ 23.92° 51.87+ 2560
P Labor 1( 1.02) 2673+ 19.57° 2630+ 22.80° 29.38+ 16.38"  17.59+ 14.10°
Housewife 31(31.63) 55.49+ 2571 60.69+ 21.55° 61.54+ 22.22° 59.85+ 22.92°
Student ~ 28(28.57) 50.54+ 22.66° 61.96+ 18.56° 61.25+ 16.47°  58.48+ 20.06"
Others 9( 9.18) 53.61+ 27.96° 62.87+ 22.15° 61.86+ 23.86° 59.37+ 24.48°
F-ratio 2.66* 4.28%** 3.29%* 4.67%%*
< 1,000 13(13.98) 46.50+24.24°  60.62+21.30°  60.18+19.54°  52.29+23.49"
1,001-2,000 23(24.73)  56.70+21.09°  65.91+16.12°  65.28+15.66°  63.10+18.18°
Income  2,001-3,000 23(24.73) 51.16+23.89°  56.88+21.79°  50.02+21.44°  57.11+22.77"
(won) 3,001-4,000 18(19.35) 52.58+26.71  58.08+22.71°  61.18+21.77°  56.67+24.37
4,001-5000 8( 8.60) 52.66+25.31*  62.14+19.55°  61.94+21.95"  58.12+26.23"
>5000  8(860) 49.60+2825°  59.72+421.21°  56.31+24.84°  56.61+24.14°
F-ratio 2.47* 3.91%* 2.55* 3.20%*
4-5times/wk  1( 1.02)  46.64+41.12  66.91+21.91  78.83+16.83  67.29+29.05
Eating 2-3timesiwk  11(11.22)  52.69+26.02 617442252  61.78+24.08  56.28+27.21
habit Once a wk 21(21.43) 52.65+2329  60.57+19.14  60.86+18.46  57.42+22.28
of beef Biweekly —29(29.59) 53.53+26.29  60.60+20.68  61.44+21.27  58.86+22.40
Monthly ~ 36(36.73) 50.71+23.43  59.86+21.01  60.34+19.90  57.44+21.97
F-ratio 0.52 0.32 1.60 0.57
Bosup — 55.11+28.26°  54.1242514°  61.54+21.91°  54.91+25.32%
Cheggt - 57.21+24.51°  62.11+21.19”  64.22420.04°  62.36+22.25"
Dngsim — 50.91+23.31°  60.65+20.99"°  61.20+20.90°  59.65+22.00™
cut Guri — 51.22+20.32°  60.47+15.46™" 60.32+20.34®  59.62+18.14™
Hongduke - 69.11£19.16°  66.16+20.42°  66.61+20.59°  69.12+19.77°
Moksim - 51.72424.85°  65.14+18.21°  61.19+17.38°  56.93+22.72™
Sulgit — 44.27+2564°  59.48+20.70°°  59.25+22.27°  51.37+25.27°
Udoon — 42.94421.92°  5595+20.09¢  56.22+419.30°  51.09+20.93"
F-ratio 9.73*** 3.18** 2.09* 6.12%**

¥ Meansstandard deviation Y F-ratio ; F-ratio statistic for one way ANOVA.

P-value with * :

* if P < 0.05,

** jf P < 0.01, *** if P < 0.001.
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Table 3 Effect of socio-demographic factors on sensory evaluation of Hanwoo bull beef

prepared by roast cooking

Consumer - Overall
Response frequency Tenderness Juiciness Flavor acceptability
(%) Mean+ SD Mean+ SD Mean+ SD Meant SD
Seoul 40(16.39) 58.12+24.52" 67.19+£18.88°  57.44#20.31°  60.00£22.02°
ﬁ\‘jirrzg”‘ Joongbu  105(43.03)  57.49+24.65° 61.82421.80°  60.92+21.41° 59.61122.812
location  Honam 50(20.49)  61.41%22.63°  69.32420.46°  65.52+20.95°  66.35+20.71
Youngnam  49(20.08)  63.14+23.39"  68.53+17.83"  65.91+1845"  64.51+20.50°
F-ratio” 6.30%** 16.16%** 14.36%** 10.10%**
20-25  39(15.98) 54.50+24.58°  62.60+20.76°  60.36+19.58  59.88+22.36°
26-30  29(11.89) 61.07+22.83"  68.61+18.76°  63.12+18.64  63.91+21.20°
Age 31-40  70(28.69) 57.23+2455°  64.83+20.61°  60.77+21.61  59.47+22.45°
41-50  63(25.82) 62.38+23.66"  66.45+20.57"  63.61+20.82  63.53+21.68"
51-60 43(17.62)  62.22423.65"  66.01+20.69"°  62.25+21.60  63.51+2155"
F-ratio 8.10%** 3.35%* 1.86 3.95%*
Gender Male  116(47.54) 58.82+23.43  65.18+19.86  61.45+19.20  62.08+20.92
Female 128(52.46) 59.98+24.78  65.88+21.03  62.46+22.11  61.54+22.97
F-ratio 1.17 0.54 1.10 0.29
Profession 11( 451) 54.44+23.70°  65.35+21.03  58.12+21.74™ 58.26+21.71°
Officer ~ 33(1352) 63.11+2250°  67.22+18.64  62.39+20.49  65.26+20.68"
Engineer  20( 8.20) 58.89+22.78"  64.63+20.54  57.76+19.68°  59.92+20.73°
Occunation . SeTvice  34(13.93) 58.23+25.96°  63.68+23.05  61.41+22.85°  61.05+23.50"
P Housewife 66(27.05) 62.32#2322°  66.33+19.47  65.03+21.09"  62.97+21.56™
Labor 2(0.82) 5371#29.01° 76.93+11.38  65.62+19.61°  55.67+20.17°
Student ~ 46(18.85)  55.66+24.72°  65.22420.79  61.40+19.64™  61.11+22.47*
Others  30(12.30) 58.68+24.68°  64.39+21.10  60.43+19.43°  60.09+22.75°
F-ratio 3.78%** 1.40 2.80** 1.99%
<1000 17( 7.05) 53.20+24.32° 67.21+17.23°  5827+21.70°  58.52+22.60°
1,001-2,000 57(23.65) 61.85+23.11°  66.62420.16°  63.66+20.36  63.59+21.18"
Income 2,001-3,000 82(34.02) 584442419  64.09+19.99°  60.61+20.20°  59.88+21.52"
(won) 3,001-4,000 45(18.67) 62.06+2358"  67.48+20.46"  64.86+20.33°  64.53+21.18"
4,001-5,000 21( 8.71) 56.42+25.42"  62.61+22.77°  60.28+20.74°  61.31+24.06”
> 5000 19( 7.88)  59.02+25.32"  65.74+22.90°  61.17+2348"  61.75+24.61%
F-ratio 4 59%** 2.41* 3.58** 3.33**
4-5timesiwk  1( 0.41)  65.48+14.18  69.87+15.1 64.55+13.62"  70.20+15.41°
Eating 2-3times/wk  26(10.74)  61.86+2351 689742212  67.14+20.38  67.10+21.73"
habit Once a wk 57(23.55) 584442518  64.44+21.43  60.98+21.28°  60.41+22.58"
of beef Biweekly  73(30.17) 59.50+23.93  64.86+19.81  60.06+20.54°  60.97+22.07°
Monthly  85(35.12)  59.20423.88  65.78+19.83  62.69+20.54°  61.73+21.51°
F-ratio 0.91 2.04 4.78%** 3.95%*
Bosup — 68.90+20.54°  68.70+20.36  64.55+20.46°  68.03+20.49°
Cheggt - 53.10+24.37°  63.56+21.33°  61.49+20.15°  59.55+21.17°
Dngsim — 69.14+20.32°  70.47#1840°  66.27+20.02"°  68.54+19.69"
Guri — 63.14+20.82°  69.65+16.95"  62.16+20.73"  65.28+19.81"
Cut Hongduke - 61.13+22.31°  64.06+20.70°  60.67+21.04°  61.96+21.44"
Moksim — 63.26+24.35°  70.03+19.84°  63.00+21.47°  65.73+22.70"
Sulgit - 49.49+24.44°  62.17+20.65°  59.27+2055"  55.08+22.16"
Udoon — 48.19+24.03"  58.11+20.84°  57.95+20.75°  52.44+21.89°
F-ratio 35.17*** 12.93*** 5.05%** 20.85***
¥ Meansstandard deviation Y F-ratio ; F-ratio statistic for one way ANOVA.

P-value with * : * if P < 0.05, ** if P < 0.01, *** if P < 0.001.
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Table 4. Results of principal component analysis for tenderness, juiciness, flavor and overall

acceptability of Hanwoo bull beef

Cooking methods Sensory properties Principal 1 Principal 2
Tenderness 0.494 —0.621
Juiciness 0.487 —0.104
Boiling Flavor 0.483 0.776
Overall acceptability 0.535 —0.032
Eigen-value 3.192 0.376
Proportion 0.798 0.094
Tenderness 0.506 —0.452
Juiciness 0.490 —0.301
Roasting Flavor 0.454 0.839
Overall acceptability 0.544 —0.009
Eigen-value 2.938 0.538
Proportion 0.735 0.134
Tenderness 0.499 —0.687
Juiciness 0.479 0.476
o Flavor 0.485 0.497
Grilling .
Overall acceptability 0.535 —0.235
Eigen-value 3.078 0.410
Proportion 0.769 0.103

E}ST Fig. 12 Table 4] 4% #A414 %
uel xR Y sk F
Btgks Fste] FAAES WY 1d4
SR XFE BHERE AR, UFA,
7]11% Q018 71EXE TEHd A A
B HAZPRIN 1) A0 7
e EE T A SR I gkP

H

Ao Uk Zlelth, B, ol
At Folsh el g, el

ox Hf & =2 Ho

JERSE 3 WA FARoR
AR
o) HEFE ekl
%)r—% S del el 2

o Mo

fo X o & (o M
U

S0 o HE R HE 4+ W R e e B
>}L 10 rlr

vtk 1 gEe 4 oA, A2, 943
WA FAEANA F2 % A=, A=
Fr7h ginlE = 7 A FAES aes

%12 wi(Table 4) 5413 ¢7le] 2$ Fvjnct

= =M o xe

F= vpEbaL, v =

o o 7FEXE Fa HJUhg Ao 2 yE:

ok R R BAlely BANTE R WA
>~



Cho et al. ; Socio-demographic Factors and Sensory Properties of Korean Hanwoo Bull Beef

Boiled cooking
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Grill cooking
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Fig. 1. Mean of principal component analysis of Hanwoo bulls beef prepared by
boiling, grilling and roasting cooking methods.

*A, Abjin; B, bosup; C, Cheggt; D, Dngsim; G, Guri; H, Hongduke; M, Moksim; S, Sulgit; U, Udoon
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