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Abstract

In this study, the texture, nucleotide-related compounds, and sensory characteristics of dry-aged beef, made from
third quality grade Hanwoo beef (Korean native cattle), were investigated according to aging periods. Loin cuts
obtained from three different Hanwoos were dry-aged under the specific conditions (controlled temperatures,
humidity, and air flow) during 0-7 weeks. With increasing aging periods, textures were significantly decreased
after 5 weeks (hardness: from 13,264+2,033 to 7,112+1,743 g; chewiness: from 4,107£1,467 to 2,334+780) and
four sensory characteristics were significantly increased after 3 weeks (texture: from 2.2+1.0 to 6.2+1.1; flavor:
from 3.9+0.7 to 6.2+1.5; whole preference: from 2.5+0.8 to 6.3%1.3; purchase intention: from 3.7+1.4 to 6.0+1.5)
except for color (p<0.05). On the other hand, the concentrations of IMP which is related to the umami flavor
of beef were significantly decreased with increasing aging periods (from 40.44+5.97 at 0-week to 7.44+2.43 pg/
mg at 7-week) (p<0.05). These results obtained in this study could provide an useful data base for the quality

control of dry-aging.
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Table 1. Lipid contents of Hanwoo beef according to quality grade”
st ++ grade Ist + grade Ist grade 2nd grade 3rd grade
Mean” SD Mean SD Mean SD Mean SD Mean SD
Fat (%) 24.74+2.30 17.69+1.94 14.3842.53 6.77+£2.60 2.62+1.04
Protein (%) 16.66+1.39 18.35+0.66 18.98+2.01 19.5240.00 21.66+0.83
D Lee et al., 2010b
? Average of relative peak areas to that of internal standard (n=3)+SD
A & Aol At ol ¥ TH 5o FE F =z 3
& S I S SFUEA 54 (aging) IR0l 482
T dom, ol EF olF AFAA ] o AN £2 Mz Y A
S dAstslr] Qs WO R WA o] 2EoAM S5 & Ao AHEE 35F U E B olE ol &3 Hxs
712 A7abA S AR g s 2o o8 AT S(dry-aged beef) AlF2 FHIAPH F2ASAF Ak
WA BAA ARE ST W eltHKim et al., (Gimcheon-si, Korea)ol| A &3 EA] A & o] &3l A3}
2007; Smith et al., 2008; Lavilleet al., 2009; Lee et al., gom, A2 gZ 3¢ 3712 54 (oin) YESSYA
2015). 7 Folle &afloll o 227 /i flollm #all A AXRSATIEA S48 0FAHE 15U 99E
AEQl frejobr|idto] AkEdolyt Bt Add FEHlR 7RI F 7HA AIRE AME R Axsielt F42 &
T dEmog 950 FrEdEA AEsle] 73S F A v R SAEA & 158 95 Y o
AAZ 4 A tHKoutsidis et al., 2008; Lee et al, 2015). Aol #A|F wro} ARE3IP o, atAEE B8-S
4 FHS A3ER FHE JYske FASAETH TF BE AEE 200 g oY AF st 2 s}siqdnk aAIs
glo] =E3AA ste AXSAHCRE FA e F U e BAS 93 xFEHZ Sigma-Aldrich (St. Louis,
o, o] ¥ AZEA(dry-aging)S 5 52 48S 2%, MO, USA)Y inosine 5’-monophosphate disodium (IMP,
HE, 2F 5SS dAFzAcw 24% Z7) Fo =31 14625), hypoxanthine (HX, H9377) A 2F-& AF&-3} ).
SN ZA A5o] Frot ARE FIATIE el
THLee et al., 2015). &GS FES o] AA|H7] o TRz EY
ol o] Aol &0l =i JAFEFo= el n= AzxsAAFe 2387 34 ANEE Azxstr] fla AA)
&7 o] ke ARl om, xRS Fus AR #4493 & Aol 7ed de WHES ARSI
ol ofgh et 2 B AstE FHO AAR s & ™, 1 Lo =& 100°CE Fela T 1 em®] AlF 300 g
&o] vtte @io] glovt tddt FrlEde]l AAEHN & 387 9T F 3x3 om IR #YsiA detste]
£ ITeEN 7se AR SA Y AT ANEEA &t 247 S-S

EEE AxSAHF 5/ F7
=20 83k A o] UtHCampbell et al., 2001; Lee et
B = 159 Wy A7l 355 g
YE&0 =2 3laL ol 74 e B AFIPIAE
Aatz] flete] A4 F8S A&t ster, 7l
T-ofl wetJeff, 2008) 7+
] (beefy, brown, roasted )= S3ZIA17]17] $30
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Stable Micro Systems*HGodalming, UK)2] Texture Anlalyser
(TA XTplus)E AFE-39 2™, A& 50 mme] 93 probe=
©]8-3la] TPA (Texture Profile Analysis) testS & A]3}%
t}. Probe9| test-speed= 1.00 mm/secZE 3L, AlF]
5.0 g9 o] 7KElIAI= A1 AA strain 60%, 1.00 sec =
702 23] §Hag A2 HE TPA parameters 43
5o At A4AAAV =L 7 =(hardness)St H A
(chewiness) 23342 574313 Th

M

AxESGAFS] HASRHE B4S 98] Al 5 g2
50 mL conical tube®] 23] 233t 10% perchloric
acid 25 mL<S H7kgE & X&7]E ©]-83Fe] 300 rpmellA]
30 min & FE3HL YA 7IZ 4°CollA 4,500 rppm S
2 10 min &<t WA st A5ds AT 77
H A=Al 5N potassium hydroxideE # 7}8te] pHE

652 ZATT ALA 30 min o] WX T T o=



4°Co1 A 4,500 tpm o2 10 min S9F YA E
JEREE

st on,
T334 PVDF 045 um filter (PALL,
Port Washington, NY, USA)Z o}3#5te] AR E AME-3

Atk FEAES IiASRIEEES LC (ALS G1329A,
binary pump G1312A, Agilent Technology, Palo Alto, CA,
USA)9l UV HAZE7](DAD GI1315D, Agilent Technology,
Palo Alto, CA, USA)Z A HFEAsIATE LB G2 =
C18 ZH(BDS HYPERSIL C18, 250x4.6 mm, 5 um,
Thermo Scientific, Waltham, MA, USA)S, olEA o2&

phosphoric acidZ pHE 6.5% ZZ3 1% triethylamine =B

fNG AHEEP oM, §458 1.0 mL/min, 28 Q8 2%
= 40°CE 3to] AlgE 8t 6“474@3%—3: uv =}
% 254 nmellA A=kt 1§°ﬂ 1 AZd 4SS
B2 AZslr] 91814 IMP, HX EFE2< 1, 5, 10, 20,
50, 100 pg/g (wiw) 671 FE= xﬂ*o}oq B8 o o= A}
833t

357 B9el Axsd /el e Bd 549 vl
AgEo] Folshe V5% % BE WHESE /1F

SJAF 5 sl 14 Uﬁ
o

= 5 1 em®] 958 2 54

FAF 2271 70°C °)d FHA 78z 8k 3x3 em
sl & 3 A A58 879 Fo} s
Al AF3HAt.

SAXE|

Minitab (17 version, Minitab Inc., State College, PA,
USA)S o] &3l dYUELEA(ANOVA: Analysis of
Variance)2 G331 o, t5H] w42l Fisher tests
o]-gate] p<0.05¢] FolM 2t A8 SAA freldS
A3kt

X OE

;-Z@'% *‘%9] ghe Z3hek 4 7P & dFFE v

2k 0 ™ (Savell et al., 1987;

1989), %9101] ME ZEHolao AL F

(tenderness)= AM|2F RIS 4387 93 7MY T8
et

Sk A F shuo|th(Huffman et al, 1996; Platter et al.,

Savell

et al., A=

AF) 3717 F

X,

s} 69

2003; Kim et al, 2007). =9} FHE EXHo=E A&
(hardness)= JLA| JEie] A EFS 4 FFoE Ju WY

A717] 918l Bad & olnsha, 439/ (chewiness)e
A dEHe] AEFS A F e JHE Tt dAEA
AA (gummlness)»]- ehed A (sprmgmess)—% 33+ X YERY
H, SAF SolA 8 FE71E &85 A H(Sitz

et al., 2006; Kim et al., 2011; Jung et al, 2012). 71& <
To| WEE SASFo| AoeE Ar s} ok Ak
o] o1 (Obuz et al., 2004; Laster et al., 2008; Schmidt
et al,, 2010), 392 §ETHFE EA gt AFolM=
Ax =4 A3} Ad2 (shear force)©] 357 829 kgolA
I+ 283 ke FAFwol med v%* L2 asksl
THLee et al.,
7] el =213 F 7:“:9} NS %@3}912‘34, a4
kel

Aol M= 73 13 264i2 033 g, YA 4,107£1,467°] A A
Uk AzsA 4FARE ATRE 81702751 g AP L 35
A5E 3351482207 Ao H&A 15F 59 74
T 8,388+509 g, WA 3,373+405 o|FFE 7AdH L,
AR o RE SFARE AR 7,112+1,743 g WA 2,334+
780202 F 7]-1] ZA 7 _1]:_1':_ FeojHo =z 71—/\3101 &3 o]

OHH

AAEHREE & 5 AAth A+ A3 357 99 §2
M= HGH 1553 Al FEos 233t PdE=
45 L 557 o] SA47IE AR, FudEe] BE,
We5Ae Ws 58 1t $47170E A sk Aol
FAFY AL Adtdr

=% AT 7159 &S89l ATP (adenosine triphosphate)
7t w2 FRFOE EXsteH ol Al Aol mhet AR
AL} o] 3l ADP (adenosine diphosphate), AMP

(adenosine monophosphate), IMP, inosine, HX 2.2 3| &

Table 2. Texture analysis of dry-aged beef made from 3rd
quality grade Hanwoo

o Hardness (g) Chewiness
Aging-time
Mean"+SD Mean+SD
0 wk 13,2649+2,033 4,107*+1,467
1 wk 11,309 +822 4,334*+£825
2 wk 11,230 +509 4,491*+£545
3 wk 9,400 £698 3,351%°+822
3rd grade
4 wk 8,170%+751 3,351°+570
5wk 7,112°£1,743 2,334°+£780
6 wk 6,742°+1,140 2,167°+601
7 wk 6,592°+1,243 2,394°+£714
Ist grade 0wk 8,388 509 3,373%+£405

! Average of relative peak areas to that of internal standard (n=3)=SD
2 Mean values with the same letter in a row are not significantly different
at p<0.05.



70 ulA -

H(Kim et al, 2011), ©] & IMPE $v#AehHS et
Yol 9829 FrE FFA7]= A AR R HAE
3L QLA HXE Amrh Matg wh Srhehe A= A
E2A AFFIZ SdtiCalkins et al, 1982; Park et al.,
1994; Kim et al,, 2011). ¥ AFoA = IMPL}F HEo] o]
o] taAkiHE?l HXO s BT 2A SA 77k m
2 37 #YE EFAE9 ®¥gE SAstaA sen,
Table 33 7ol 47|17+ Ao wel IMPE 053
40.44+5.97 pg/mgol A 7FERL 744+ 243 pg/mgl 2 A
393l HXE 053} 5.81+0.69 pg/mgol A 7532 15.88+
0.10 pg/mgS 2 F71slAeh Eak 54 717kl &g 3
SHE o83 AXSAHSE vIAF F 15H
6.95+0.55 pg/mg Bt} E& IMP IS UYeEh|iEd, ol
= AHASREE] felEe o g7Fo] Table 13
7ol 35Fe] HuAHoRE &7 il Ao FAHHH
(Lee et al., 2010b), AlZHE 3] wpa} s 54 3L
H o IMPS} 22 FPAES HUs BHES] HsiA

Table 3. Concentrations of nucleotide related compoundsin dry-
aged beef made from 3rd quality grade Hanwoo

. IMP" (ug/mg) HX" (ng/mg)
Aging-time

Mean? SD Mean SD

0 wk 40.44™+5.97 5.812+0.69

1 wk 31.77°+5.83 8.57°+£1.15

2 wk 23.05°+4.87 11.01°+1.66

3 wk 19.01%£1.65 14.13%+6.02

3rd grade g |

4 wk 15.65°°+2.95 13.79+1.60

5 wk 12.91%7£5.34 14.22%+0.83

6 wk 11.12°°£1.99 14.63%£1.08

7 wk 7.447£2 43 15.88°+0.10

Ist grade 0wk 6.95'+0.55 6.56d°+0.54

W A ST
© 27 HsEAC] MMEE 7 HollA Hdo=
SAA71e AR o] FHEE BE fETd AR
PrerE )
T=EA

A ZH(texture), 3 P](flavor), &3 713 %=(whole preference),
“ull &] A} (purchase intention)”} &5

A Lst 47l 7 EAME B A4 35T /944
Fogo] o] FAAA 157 -9 FAMSE HeB 7 AFE v
EpiQlom, 253} o] e AlEEH TEEHUATHp<0.05).
A5 AL A Table 49 7o) 2A7HS 05221 2.2+1.00)
A 3Fa} 6.2+1.1, TR} 7.240.8%, F0|E 053} 3.9+0.7
ol 3FAF 6.2+1.5, 752 7.0£128, TF7ZEE 0573}
2.5£0.8914 353} 6.3+1.3, 772t 7.0£0.92, THjJAH= 0
F2} 37414904 353} 6.0+1.5, 753} 6.8+1.52 F9%
o7 AR, Mo 0F3 55420004 353} 6.0+
1.2, 7772 672072 Aol Jon thE BrhaEs) 7ol
35l o)A A2 I TR AlE kel feH ]l
2po] 7F WA B THp<0.05). YukE o g HEFo

E

1
N 1HEFOR RIS AR, g, /5w Fo

3TH
s°l =

" IMP: inosine monophosphate HX: hypoxanthine
2 Average of relative peak areas to that of internal standard (n=3)+SD
* Mean values with the same letter in a row are not significantly different

at p<0.05

7V o] Joit(Lee et al., 2010), ¥ Ao E 3
T8 ol AxsA 3HE AT EA 23R, F1
T #TEALS FIA 157 o FANSE FEoR
2 7SSV e AR SASS Axsan dx
S-S FASA HlEl 53] -3 A eEE S U=
tl, 71& Aol o8t AxsAds 3 A5 58S 9
AU £ 1A %2 -89 vla|A] beefy, brown, roasted
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Table 4. Sensory scores of dry-aged beef made from 3rd quality grade Hanwoo

. Color Texture Flavor Whole preference  Purchase intention
Aging-time
Mean " SD Mean SD Mean SD Mean SD Mean SD
0 wk 5.5942.0 2.2%+1.0 3.9°+0.7 2.5°40.8 3.7°+1.4
1 wk 5.0°+1.1 1.58+0.7 34%°+1.3 2.0°+0.7 1.5°+0.7
2 wk 4.9%+1.3 3.1°+0.7 3.9°+1.2 3.6°+1.1 3.0°+0.9
3 wk 6.0"°+1.2 6.2°£1.1 6.2°+1.5 6.3°+1.3 6.0%+1.5
3rdgade 4wk 5.4°+13 6.3%9£1.7 6.1°+0.9 6.3°+0.8 5.0°%1.2
5wk 6.0°+0.9 7.19£1.1 6.6°+1.2 6.9°+1.0 5.9%+1.6
6 wk 6.0"£1.3 7.0¢4£0.7 5.9°42.2 6.5°%1.5 5.7°9£1.9
7 wk 6.7°+0.7 7.2940.8 7.0°+1.2 7.0°+£0.9 6.89£1.5
Ist grade 0 wk 6.0%+1.0 7.0%+0.7 6.4°+1.1 6.8°+0.4 6.04+1.4

! Average of relative peak areas to that of internal standard (n=3)£SD
2 Mean values with the same letter in a row are not significantly different at p<0.05
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