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Effect of Different Maturity Scores and Number of Extractions on
the Sensory Traits of Water Extract from Hanwoo Shank Bones

Jin-Hyoung Kim*, Soo-Hyun Cho, Pil-Nam Seong, Kyung-Hee Hah, Yeong-Tak Yun', Dong-Gyun Lim,
Beom-Young Park, Jong-Moon Lee, Dong-Hun Kim, and Chong-Nam Ahn
National Institute of Animal Science, RDA, Suwon 441-350, Korea
'Animal Products Grading Service, Gunpo 435-010, Korea

ABSTRACT

This study was conducted to investigate the effect of different maturity scores [2 (bull), 2 (steer), 3-9 (cow)] and the num-
ber of extractions on water extract from Hanwoo shank bones (arm, fore shank, round and hind shank) with regard to sen-
sory traits (white color, aroma, taste, overall acceptability). The white color of water extract from Hanwoo shank bones of
maturity score 2 (bull and steer) was lighter than with maturity scores of 3-9 (cow) (p<0.05). The aroma of water extract
from Hanwoo shank bones of maturity score 2 (bull and steer) was stronger than with other maturity scores 3-9 (cow) except
for maturity score 5 (p<0.05). The taste and overall acceptability of water extract from Hanwoo shank bones of maturity
score 2 (bull and steer) were higher than with maturity scores of 3-9 (cow) (p<0.05). The white color, aroma, taste and over-
all acceptability of water extract from Hanwoo shank bones of all maturity scores significantly decreased as the number of
extractions (from 2nd to 4th) increased (p<0.05). In conclusion, there were significant differences between maturity scores
2 and maturity scores 3-9 (cow) with regard to sensory traits. Further studies need to address whether different maturity

scores affect the price of shank bones in the meat industry.

Key words : Hanwoo maturity scores, extraction times, shank bones, sensory traits
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Table 1. Carcass (kg) and shank bone weight (kg) of Hanwoo with different maturity scores

Maturity score

Item
2 (Bull) 2 (Steer) 3 (Cow) 4 (Cow) 5 (Cow) 6 (Cow) 7 (Cow) 8 (Cow) 9 (Cow)
Number 4 4 4 4 4 4 4 4 4
Carcass 299.50 370.25 270.50 314.75 351.75 309.25 302.00 332.25 267.50
weight +10.22 +8.50 +36.20 +17.28 +26.02 +7.06 +19.40 +17.40 +19.66
Shank bone 7.00 8.19 5.08 4.94 5.39 4.99 5.20 5.46 491
weight +0.23 +0.41 +0.45 +0.12 +0.41 +0.11 =0.10 +0.25 +0.11




47

=1

= <

X

s Sd0f 0|

I.

il
il

7t AEEEM0

P

3|

=

=9}

2
= S

sie 4

*(60°'0>d) 3uaraptp APUEOHTUSIS AT8 UWIN[OD SUILS Y} & IS TUSIAIJIP YIIM SUBIIA :
(S0°0>d) JuRIRIP ATJuRSTIIUSIS 938 MOI SRS S} UT 1019 JUSISLIIP YIIM SUBIA © ,.,
“(eom Ao = | ‘Suons A1aA = ) 9[e9s JTuopay jutod g U0 paseq 91om Son[eA KIOSUSS 4

STOFLLY 281°0F56'Y JI0FERY 2P 1°0¥86°¥ @b 1'0F6C°S S T'0FE0’S 0V 1'0¥96°F F1°0%99°C L1'0F65°S UBal [[BIOAQ)
gl T0F6L'C 2»1T0F8YE VT 0F0TE 2T 0FEL'E 00qVCOFLLE 5q9C0F09°C 00 0FSS'¢ 2qe 1°0%99°C xITOFLEY RLiZ
vaedC0F61°S a0 0FILY aql TOFELY aqSCTOFLOY qael T'OFIES el C0F06'V ve0T 0F8T'S LA AAY 00T 0FEY'S pIg
vaDE'0F8Y'S vaeCC'0F€09 v COFO8'S vae81°0¥60'9 veCC'0F0E9 vae9T 0%909 vae8C0F08°¢ vae$T'0¥91°9 vaetCOFET9 puc
vl €0%00°S voq’C 0F99°G v 0FEE'S val T'OFH8°C avebT 0FEY'S avq9C 0FCE'S voqa0CT 0F9T' ¢ w81'0F8L'9 avg9T 0F06°S 81
(moD) 6 (m0D) 8 (m0D) L (moD) 9 (40D) ¢ (mo0D) (moD) ¢ (10918} T (mg) ¢
WIn UOTORNXH
Aumye]N

(21008 1 1U(Y))

SAWI) UOIIBIIXD PUR S3103S LJINJBU JUIIJJIP YIM 0OMUBH JO S3U0(Q YUBYS WIOIJ JORIIXI J9)Jem J0J (BUIOIR) UOIJRN[BA AI0SUIS Jo uosLieduro)) ‘¢ JqeL

"($0°0>d) JuazepIp APUEDIFIUSIS S8 UWN[O SUILS SU) U JONS] JUIISHIP UM SUBSIA © .y,
"(0°0>d) JuaIoyIp APUROYIUSIS 918 MOL SUIES ) UL JOJ30] JUSIOHIP YIIM SUBIJN :
‘(Yeom K1aa = 1 ‘Suomns £10A = g) 9eos o1uopay Jutod g uo paseq 2Iom Sanes AIOSUSS 4

x0T 0FI0°S OTOFET'S SLTOFOLY oL1°0¥%6TS 9T 0F6¢°S QT OFLOS P 1°0FTT°S STOFTT9 £1°0¥€9°9 U [[BIAQ
£ 0F89T 2361 0F8S'T H9T0F0ST 50p0T 0FST € N A S S1ep8 T 0F00'E oS TOFSH ¢ 57T 0F8S Y P 1'0FSES 0y
gaSE0FI6H 97 0FSEY al 1'0F0T ¥ apa€T0FEY'D a9 0F 1P apaCC OFES Y o€ TOFLT'S €T 0F€09 a0T0FET'9 pIg
vpo£€°0F97°9 voq8T°0FF6°9 wp9TOFLT9 vo0T'0F16'9 voqlTOFOLY  poaSTOFSH'9 wIT 0F06'S vaePT0F9T°L veSTOFPL L pug
vl €'0F61°9 vae€T 0F60°L wlT0F06'S  vpegCT 0F0S'9 voae 1 20F06°9 vpol€ 0FET9 w17 07009 vqelTO0F90'L 0T 0F6T L 1T
(moD) 6 (10D) 8 (10D} £ (m0D) 9 (w0D) ¢ (1o0D) ¥ (moD) ¢ @8 ¢ (ma) ¢
oEﬁ coﬁombxm—
Aymyey

(21005 : J1uN)

SIUIT) UONILIJXI PUR SAI0IS AJLINJRUI JUIISIJIP YPIM COMURE JO SIUOY YUBYS UIOTJ JIBIIX JJEM 10§ (F0[0D )IYA) Uonen[eAd L10suds jo uosueduio)) ‘7 s[qer,



(2008)

SIXf HM2sRE H1E

St
=l

IREAAE

=
[y

48

(60'0>d) R191p APUROLFTIUSTS STe UWIN[OD SUTes ) UT 10)3] JUSIOHIP I SUBSIA] : v
"(S0°0>d) WRISMIp ANUEOIITUSIS 91 MOI SUIES JU) UT I3N] JUSISLIIP YIIM SURSJA : e
“(peq A19A = T ‘po0S £10A = ) o[eds oruopay Jutod g UO PIseq 2Iom sonRA KIOSUDS

STO0FLS Y W8T0FI8 o8T°0¥F8T Y ST 0F9 b 910789t STOFLS Y 8TOFISY LT OFSSS 8T 0F10°9 uesw [[e10AQ
aVTOFSH'T 00T OFSST 0T OFLY'C ol OFI6C 07T 0F90°E apoPTOFLIT 581°0FET'E 2aSTOFFS'C 50T 0F8S ¥ 0y
voqePCOFP8' a9 0FSE P ap€C0F08°E alTOFE0 Y a0 0FFT apo€T0F0T Y  SapoalTOFSEP aqCSOF6TS 2a€T0FLES pig
vqEE0FSH'S vaeSTOFIT9 vaP€OFLS'S vae£T0F88'S vaeSTOFE]'S vl TOFISS avaSTOFEE'S veST0¥89'0 ave0€0F19°9 pug
veEE'0FTS'S vqeSTOFTT9 vql €0F9T'S va€TOFSL'S vaST0F99'S vaEE0FTSS vael6'0F61°9 vae£TOFLY'9 v:96'0%F9" L 18]
(mo0D) 6 (m0D) 8 (m0D) £ (10D) 9 (m0D) ¢ (moD) ¢ (moD) ¢ (10918) T (g z
Lwn) uonoenxXy
Kunyey

(21008 : J1up))

SAUIT) UOILI)X3 PUE A0S AJLINJBUL JUAIJJIP M 00MURE] JO S3UO( YUBYS WIOIJ JOR.I)XA 1)k 10 (K)[iqe)dadde [[esaao) uogeniead Liosuas Jo uostredno)) °S AqqeL.

(500>d) yareyrp APULOYIUSTS a1e WIUN[OD JUILS SY) UT 35PS] JUSISIFIP Wi SUBSI © 5,
*(§0°0>d) yaragy1p ApuestIuSIs aJe MOI SUIES S UT 19J33] JUIAIP UM SUBSIA] ©
"(Oreom A1aa = 1 ‘Suons A1aa = g) o[eos omopay Jurod ¢ Uo paseq a1am senjeA KIOSUSS

o8T°0¥F88'% ST0FS6'H oL T'0F6S¥ 910788t OT'0FS8p AL T0F08H FTOFSLY LT0FTS'S F1°0FS8'S UBAW [BI9AQ
51T 0FE9T 561°0FSST 5p91°0FEQT 2op81°0F90°€ o0l OF6I'E 2oL T OFEST 5261°0F6T°€ 2aSTOFH8E x610FISY L%
aoqe6T 0F16'Y aoll OFSY'v €T 0FOT Y @ECOFLT Y a1 T0FVE Y qoaVCOFEL Y qoaST OF8Y Y ga:0€ 0FET'S @wET0FES'S pig
vaelTOFOT'9 vae? T 0F8E'9 vabT 0F08°S vrCT 07919 vaeST0F00'9 veST0FE0'9 va9T0FLY'S vae0C OFTH9 87 0¥899 pug
vroqeCE0FLY'S o€ OFLY'9 ool TOF8YS  ypoelT0F909 4poqelTOFEE'S  pog0COFHR'S wET 0F8S'S vee£T0F96'9 ST 0¥89'9 181
(m0D) 6 (m0D) 8 (moD) L (40D) 9 (m0D) ¢ (moD) v (m0D) ¢ (19919) T (mg) ¢
aumn uonoenxy
KumyeN

(a100s : Mu))

SN} UOMORIIXI PUE SII00S LJLINJBUL JUAIDJJIP YIIM OOMUBH] JO SFUO0Q HUBTS WIOIY JOBIIXI J9)BM 10J (3)SB)) Uonen[eAd AIosuas Jo uostredwo)) ‘p I[qe],



S g0t FEESTE MBS

Z=0H0

Mo| s Sl olxk= &t 49

N A5t 20 sfBeke e Fhok AMS A 82
o] A&E 3BE IAAHSE 5 Aeh) T @A A
T 82qHT FHoR Ee FFE YR (p<0.05),
ASE 3RE 7S] &9 Gi Al 8207 Pl
= S 5 AREEEY) Ae% 77 9 ARZEEAR
THOR FOU(p<0.05), YoiA] Al &&N7tell
QA A7t Y p>0.05). FE3F e AA
AeEd AAEEEYY F Wshe 23} FE01F fojFo
2 A28 0Hp<0.05).

Kim ‘5(20002)2 3-¢- o2 W S-S54 g w53
F kol Pt > 24 > 4 o7 wrlEtha By
sto] B A7ae} e B AL, Yoo S(1994)
182571 €% g kot i Al s feid F9Y ¥
A€ BrFRe W FH Rolrt fle Aew Hais)
A=, ol At $20) AA AFdlM 2 Aeolr)
W] HEE ARE. EF 4xto] AA S e
2 g2 F M AoelX 225F o)F FoHo
2 At B Kim 5(20000)%) Ao}l fARE
%S BA

LsEH (G

T Aexet FEI5E AE £E99) B B
HEE Vel AF= Table 49} 20t AL 20 3%
She ¢ a9 AMS ARE £E90] HEE 37 9
o g3l T Yol AFEEY B u AL §
9oz A JebdThp<0.05). %= 358 9] g
3= &9 Az Bt HE e f93Q) A7t vehtA
LA P>0.05). FE350)] W gk A5 Hihe WA A
SEAA 22} F20)F fe)F oz YA H7IEITHp<0.05).

Kim 5(20002)2 39 ¢4 w SEHo i3t B3
aF ko] WALt > 24 > 43 o0 g FHAEQIT T By
3l B A7dme} tE AES YL, Yoo S(1994)
1825704 39 Ao}l A AAZ S S F'e g
HE FrelEE w fr2EQd AJolrt gle Aew Hust
TR, ol Gae) 4] AR AHAM & Afolr} QL
A7) HEoT Al HETh 3 I AME 43 £
W gEde] ot F& AAE nwalgS o 22152 o|F
freldeoz ZHAhegoia Hadk Kim 5(2000b)2] A3}
oF frAkeE AES Bt

HEEMEAIIET)

- A o] Aanl, 223050 ) WA
715 xe) HX= S vEld Avl= Table 59 2t
AeE 2] Pl I T AMG AR fEH0]
A= 35E 99 P e P AlFEE B
AA71ZE A47t FoFoz w4 Vebdth(p<0.05). A
=5 35 99 APk I Gt AAVIEE HS

= o

T

}

o]

=

9] A 9] z}o|7} VERA] A THp>0.05). F53r0
= AAEE A5 Hshe A AamelA 23 &
T froH o v HrE AT (p<0.05). o]2g A=
A
o]
A

k-3

S5 IR 0 A=A 5T, 8FF, 5SS, 24
I Aol =3h A= 3 W SPER WAHSAL

| A= A3 A7t & o= Aok Alsdn)

FO

o]
=

A1E Alsel 5T 9 AR B A
S AABIAAL SR 2FE), AsE 2(4H), 45
3984 e HEEA 7 4T AR EEE, A
, HEE, SEEHS 7Yt F 43 FEI AT &
o] IEEAAMANE, &, g, AA TS 48]
AT 20 HFshE T FA) ANS AE £
Mo WAL Herl A&k 3HE 99 Pshs oy o
2 ARREEY BT foFos A JEREI(p<0.05),
P M Aew 20 P T Fat AAS ALE
E&do] A&xr 3HE NASE 5 A - o
& AN £EdET f9H0E & AFE YERIA
(p<0.05). A& 20 PR TS Fist AME A2
& do] ek 3% 99 dFshe T o] AlFE
2 1o} g AR5 45Ut fHez 24 el
Woh(p<0.05). 230 W WA=, g o a8z A
ANNEE A Wshe WA AEEelA 22 53 ol%F
Froldog At (p<0.05). o]3e AdE FHahd,
D5 st 25hs AN AEdEde 4
S5 3.9(%) AREEEY ol el7t dRio, A
Aol M) Apole YeRA] gol AeTrt AREAH 7
FO = AFP3A= BAA A7) FHE 0 R a0
ok & Aoz AlgEnt

N e

N

|

1%
38

N

2 Loy e [

m

|

A
ro

1. Gilbreath, R. L., Marco. G. R., and Vander, G. W. (1971) Age
and muscle-related differences of acid mucopolysaccharides
in bovine muscle tissue. J. Anim. Sci. 32, 620-623.

2. Kim, J. H., Park, B. Y., Cho, S. H., Yoo, Y. M., Chae, H. S.,
Lee, J. M., Ahn, C. N, Kim, H. K., Kim, Y. G, and Yun, S.
G. (2000a) Effect of parity of Hanwoo cow on physico-
chemical, sensory and nutritional characteristics of sullung-
tang. Korean J. Food Sci. Ani. Resour. 20, 87-92.

3. Kim, J. H,, Cho, S. H., Yoo, Y. M., Chae, H. S, Park, B. Y.,
Lee, J. M., Ahn, C. N., Kim, H. K., and Kim, Y. G, (2000b)
Effect of extraction times with bones from Hanwoo bull on
physico-chemical, sensory and nutritional characteristics of
water extract. Korean J. Food Sci. Ani. Resour. 20, 236-241.

4. Kim, J. H., Cho, S. H., Seong, P. N., Hah, K. H., Jeong, J. H,,
Lim, D. G, Park, B. Y., Lee, J. M., Kim, D. H., and Ahn, C.



50

roh

I=SAAZESISIK| H|287 M15(2008)

N. (2007) Effect of maturity scores and number of extrac-
tions on the chemical properties of water extract from Han-
woo shank bones. Korean J. Food Sci. Ani. Resour. 27, 463-
468.

. SAS. (1998) SAS/STAT user's guide. SAS Institute Inc.,

Cary, NC, USA.

. Yoo, L. I, Yoo, S. H., and Park, B. S. (1994) Comparison of

physicochemical characteristics among Hanwoo, Holstein
and imported shank bone soup (Komtang). Korean J. Anim.

Sci. 36, 507-514.

. olAE (2007) 2006 FZNEFFRY FALK, FNES

HHA2A. pp. 63.

L EEE (2004) FAESHFUHARIIE. FHEILA A

2004-66%..

271 (2004) &HA EATE. FEIETH FAATL

pp. 67-68.

(2007. 9. 4. T=~/2008. 3. 17 X{EH)



