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Abstract

This study aimed to analyze the quality properties of Bulgogi sauce added with crust derived from
the dry-aged beef loin. Increasing the amount of crust in the Bulgogi sauce tended to increase the
protein contents, fat contents. On the contrary, the water contents of the Bulgogi sauce were shown
to decrease tendency with an increasing amount of the crust. The pH of the Bulgogi sauce samples
was increased tendency with an increasing amount of the crust. The lightness, redness, and yellowness
of Bulgogi sauce were decreased tendency with increasing crust contents. The present results showed
that the crust was not disrupted to the physicochemical properties of Bulgogi sauce. In the case of
the sensory evaluation, the flavor, texture, and overall acceptability of the Bulgogi with 9% crust
in Bulgogi sauce were significantly higher than those of the control (p<0.05). Therefore, the crust
is a suitable flavor enhancer for Bulgogi sauce and a 9% addition rate is superb for quality properties.

Keywords
By-products, Dry-aging, Sauce, Curing solution

. A 2
FL AAZCE 7 AARY] AH7L F7slal Sl=t, ol 880 tigt HOAE ok
A=) o] F3tohs AR o]7] wiZolt} (Botonaki and Mattas, 2010). X% FOFA|of
7Moo E HOAGE FAIBKE AHIRES] oJ5f 7HY, 1133 22 1x}E]] Al Hg] ofy] A=
£ 412 33F A AFE] gt o880l Sk Ytk 39 A F L SWE AAR EH
o] A F7Fol%iet, 20139 9,263%F EEolA 20174 19 2,1685F DHE 31.4% S7F6IATt
(MAFRA, 2018). o]= g4 (K-Food)' Q] AlAISH} 21¥=]n] 31 AAE Boto] A 2419 Bk
AEG 5 Q7] ggo] T3 449 £E%0| A J716H7] TiEelt (Nam et al., 2010).
SIS diioks 882 EV7L et ol &R B8P dEdl g7lAE ARZE §lol
A & Q7] WEolth (Kim ef al., 2013). Bi7]= $H1E ISk W SollAE 2| v
(o]

SHA| ElAL QI (MAFRA, 2018). E37] FE2 OIFE AL £a7] /2] Bk Fofste 28
2 SF=t (Heo and Lee, 2017), £a7] Y& EART tiFee] &89 8 53 F sphbe 2271
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7Hl ER9 ZjskA]7]+= Aolth (Methven, 2012).

=Eg 20l A AR S4 (dy-aging S T TF 4807 2HAEY] Sa7t F715kT
Qt} AREAZL AS AZlo] daE 28-S AR 7|7} ok 4C RANA A8 THS &3 A2
SHATIE A0, %4 TgolA] Tulo] 23St (myofibrillar fragmentation)7} o] 0] HE e

A7+ 7HAA = 5] S mu} (Spanier ef al., 1997). E3] A% &4 & E80] Zu7} ¥4
=g, ol AHAES ARSI Tgt ASEE =ol= FQ Q9lo] FHr} (Campbell ef al.,

2001, “TEiH 4 A RIS BIZFIRSIE] TS Qlstel 44 20l 2 ‘I*Oi
AA H AL, o2 Qlste] thE A&l HIF) w2 7HHE s E el ltke EA1el A
FAEE A2 24 IoH W Aol meh Psie B2, 4%02m $go] ARE 9l
t} (Dashdorj ef al., 2016). 18U} EHO| 8 2412 Ql5la] Fn| EZo] &5|of 9l&=g], 0|9
we} 7HAER o] 83l AlSo] H|giA AREA ESQ] Eu|r} 75k Beo)7| % sk} (Park et
al, 2020). TP 2 Q7= AES 9S0A SR FARE] SHAES WRE 217] dHe
Az, ol9] B4 S48 BAsle] ABAES] FuSHARM B84L ol T
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80+1%2] 704 4571 /st Axsdo] g § BRIl 321/\153 AZSAL 4
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Fisher Scientific, USA)E 0]-&5}0] -80TC oA 24A|7F Wsdti L, 0]_,_ Halsl ol n]gE AL
517] Yokl S ZA%7] (FD12008, lishin Bio Base, Korea)S 0]-85}0] -121C X702 2447}
B FALL 6 FAEE okl 051 L 0I5 18000 ok
Aol ol-gstirt. Aelof ol &%t FEAE FBAE FIO| MRS T Ltk 7 4.66%,
A 29.81%, THEHE 56.25%, 3 2.77%.
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237] o) A% 242 A7t fele] 217 P AU L H color reader (CRAO,
Minolta, Japan)Z o]-83}to] 24319101, color reader®] FZML Wi 72 Huk (CIE L 97.83,
CIE 2" 043, CIE b": 1.98) 0|85ty 49 HE, AN s 7kt L (Lightness), a°
(redness), b (yellowness)&Z LFEFHTE

PH 53

E117] 9] pHE Z457] sto] AR 4 mLe Z5<4: 16 mLE conical tubeo] =3t H
114 7+387] (HMZ-20DN, Poolim Tech, Korea)E ©]-&5}] 8,000 rpmoj|A] 187t w25ttt 4%
A&EE pH £7%7] (8220, Mettler-Toledo, Switzerland)E ©]-83}o] pHE &7t

g3k =3
E117] g9 Y= salinity meter (SB-2000 PRO, HM Digital, USA)Z o-83l0] 245190,
2749 2k salinity (%)& Ui

O] ZAE 2y

E117] FH9 A2 gu] 448 E4 (Principal component analysis; PCA)S $J5to] ZHe]
AlZEEE electronic nose (Heracles II, Alpha MOS, France)E ©]-85}0] 2451t 20 mL sample
vialol] A|EE ImL £¢J5te] FH|elglon, AxF B2 AL thea} Zt): Injection volume 5 mL;
injection temperature 200C; column temperature 51T (10 s) to 260T (4 s); detector temperature
260C. 2795 A= Alpha soft program (Alpha MOS, France)E o]-8st0] F4E £ AA|s10]
PCA plot© 2 UERNSICH
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Ao B17] FL 0188 RIS Azste] WIS st B YRS 15
F 89 952 olgsgon, %5 x 5 x 02 om’ (7 x AR x ¥ol) /12 ek FusHck
el ARSI Al Bi7] L 34 HIRE BUR F, 4T o)4 124K Fsleon, 94
o] 9EE BI/|t RICE 7HAT Tefolihe o] g3te] 3027t & SIS 7dste] BB o]
Sjeick. s 237]9) BsuHe e 1499 S 9 FAS) 7 ez A, Fu,
223, WA 7|35 B 2 w7k 9014 by Fet BAL 1H0R BsEon,
Vg 943 AL 10308 WK, 1 BRXE Toigth £ 7o Beuie 3Rt
AT-eel412)9j90B]0] Q15 wok SBHSIEF (KNU_IRB_2020-15).

i

SN

BE AR 335 oj} wielo] ANGIT, AY AT FARA Z2 T SAS (Ver 93, SAS
Institute, USAYE: 0}&51] 7k 275 7be] 41 Zho] tfsle] AVOCA B4t 48 Aljsigion],
Duncan’s multiple range testS AA]3}0] 05%9] AEo|xe] folHel Hole Az,

YR, g

Table 12 8:37] 0] AHPIES Lol S-Rel) shagiere Aol 7sttel Sojal
#jolg 20| glokort, chgielnt ARle FHAE Hrlego] S/l wet SO0 A
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SIS (p<0.05). OlFF 2ol Hhwle AR o] det QeRo] HspA He, 4% E
L A% 322 B9 Ak A AUl S7bEcy FelA it (Abdullah ef dl,
2018). 3 Park ef al. 020/ A% FEB] A/hE AIsjo] Bekane] Gt Aol
Z71SH9IEL Bk B Sl webd A Akl e 1] Rde) AubgE ol I
AEO| 2 st A YOR Qste] THAE Hrlo] S7Ke] wet 2117 Qo) T
3} A ol S7RE A0 BHE:

Fig. 12 $317] 9Fde] TeAE H7je] B Jug Uehlol. BE THAE A7 Hej7e)
Pt THAES 71k S BET (0% control)ol HShH FHOR Lo gk LRIt
(p<0.05). ©]efet A 2 AToIA] A2 B317] FHo] Fo] YL T soy sauced] H2]
SHAE Hlgol Z7Ko] tet Grt AR T A0 R WL 2317 Qe o]
GG o) SElt PARE TR S & Y AU Jom, FYte] ek A% B
N7 BB e FE Mol et %ZHlo] thFEIL ek (Desmond, 2006). b 22
EO A7l B107] YY) 0 FE U AHOR UEuA JARS Hold 4 ke AoR
Bz

Table 1. Proximate composition of Bulgogi sauce added with different amounts crust

Crust
Traits
0% (control) 3% 6% 9%
Water (%) 91.55+2.34 91.26+2.75 90.05+1.94 90.49+2.57
Protein (%) 0.76+0.11¢ 1.68+0.26° 3.99+0.23 5.72+0.03"
Fat (%) 1.17£0.01° 1.830.13° 2.160.05° 2.45+0.06"
Ash (%) 2.44+0.01 2.41+0.06 2.46+0.12 2.56+0.15

All values are mean£SD.

*d Means on the same row with different letters are significantly different (p<0.05).
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0% (control) 3% 6% 9%
Crust

Fig. 1. Salinity of Bulgogi sauce added with different amounts of crust. “"Means on the same
bars with different letters are significantly different (p<0.05).



M, pH

Table 2i= A AE 7o) ©E 17| odo] Mg} pHE WeSIt). E17] 9] B
FYAE H7lgo] Tt wet WolRl= HRS Yepelon, A= JeAES HUI6HA] o
2 Y2 (0%; control)of] BISHA BE FBAE H7t A2l tE0] fojdos W kS Vet
(p<0.05). A= FBAE Hrigo] F7Ig] wet foHos Wolxl= ZiE Uit
(p<0.05). E117] FF] M FAgo] F JF2 vA= P2 T2 F4ME ==t (Yokotsuka.
1986), 2 Ao A A3 Bar] Yol FHAE A27E A Aol £ FEEE VL Yk
A= Qs FYAEA H8A4 Tilido] F&E|0] E17] 9 B, FHx 9 FA-E 7}
2N AoE A7 2 ATl FAISHA Park er al. (202012 A AlFof| thek A& FEEC
712 Qlste] A0 Mo FokS mHTL st £ ArAet AR5t

Fig. 2= JYAE 71 W& £117] Fd2] pHE UERlen, AHAE Aej7E E117]
P9 pH= FYAE H7lgo] J7Iek) wet Adsshe FAIE UL, F-AE 9% A2+
A9 o2 A5 usiA fH 0 7Y B pHE LRSI (p<0.05). 1 AT} S
Lee et al. (2007)2 Bk AAof|x 71Z0] A|d pHOJ| whe} AA0] pH T3F Hethal sttt
olF% @A) pHi= H7HEe] o] wet g Wob WsfelT, ol JAS9] pHol= TS
u]x)7] ik (Sebranek, 2009). E3F TeAEL] H7jo] whel pH7 A5 AL AubE o2 AJEolA
% o] w242 pH7} Worckal FeA 917] W] (Feiner. 2006), A2AES] F7leo] 571

rl

N

1o

Table 2. Color of Bulgogi sauce added with different amounts of crust

Crust
Traits
0% (control) 3% 6% 9%
CIE L' 43.75+0.10* 43.70+0.26" 43.13+0.29° 42.2340.05°
Color CIE a’ 4.43+0.26° 0.73+0.05° 0.65+0.10° 0.53+0.05°
CIE b’ 6.700.18" 4.20+0.08° 3.530.05° 3.28+0.10°
All values are mean+SD.
*¢ Means on the same row with different letters are significantly different (p<0.05).
5.5
a
b
54 b
s ¢
o
53
5.2
0% (control) 3% 6% 9%
Crust

Fig. 2. pH of Bulgogi sauce added with different amounts of crust. “*Means on the same bars
with different letters are significantly different (p<0.05).
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2 o slgol ArHow Pasio] pvh 3719 Ao WekEr) Ee B3] T 2e @A
oAo] pH7t £24E A4 B4 3 171 A28 E3 o]o] QS wol pHr} A B
(Jiménez-Colmenero et al. 2001), YES-L pH7} AASTLE H4g ESH ARSslo] 71E A] 859°

% tot gt 0] ZioF— ug 4 ok

FHAE A7 mE 23] Fhe ] AolE Al flste] AR S Axe] bE
F/3E 24 (PCAYS AABIAH (Fig. 3). FAE 24 23} PClo] PC29] HISHM &2 A1 LE
Wonz, PC1o| o2 QIg u] o] 7]ofgo] B &2 Ao= UYERt) ol met AE
A2 Ful Zolg RS 7ol vls) HAE 3% A2l £ B FUE HE
I 9se & a JA3lem, IBAE 6% AT B3t tiRT Bl IHAE 3% ATt EEe
I ZMF’- s & M SR U2 A% TR wet 53t SuE vied, Had

07 A& B0|E Holsly] st A0 2 AE (meat stock)©] T} (Varavinit et al., 2000). -5 ES}
-9t FEjof A (beef stock powder) 02 QA AAOA FH oA AREEl=H], E5] gravy, soup,
stewo]| -9 Zu|E Holslr] Yol /\]-—8—%11} (Gasser, 1973). wehA] EE3} A7l AHAEE= AE

S} bl 2571 A 5] ol Holstl Al B9I9) Golrk R A0 2 A
4 Mtono (012] T 8 P2 BELE e NP, VS U3 LRSI 2
IMP, MSGE ciato] AME)7|E Beki Slglon, 447 AolE 2t Suig Rofs] 9
o) ol% 4ol Yy Wlsie Aol WETkL Sk

=T}

[=Y=Xe)

SEAE Wil B AeE 217] FdS olgslel dAE Bl et Aue
2

Table 30 UERHSITE. ThFet A1BoIA F] SRR Wtgo] THES 49 e B4 A5t
Qor| Sjuz, Aol AH4Ee B Zo] Fastth At AeiTE 7] §49l Holg
ol gigkout, Ful, 247, WAE 75w THAE Hrio] Z7K) et Sk A%
Uebielh. 4 TEAE 9% A7k Heie] A9 el vk AL Al RE Gl
RYAOR £ B/S ehiIt (p<005). A= B9 A9 B317] G A thek CIE A7

Discrimination index = 91

Crust 9%

!
Crust 6% ./
£

- 19.146%

pc2

Crust 3%

‘i Crust 0%

PC1 — 78.866%

Fig. 3. Principal component analysis (PCA) plot of Bulgogi sauce added with different amounts
crust.
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Table 3. Sensory evaluation of Bulgogi

cured with Bulgogi sauce added with different amounts of crust

Crust
Traits
0% (control) 3% 6% 9%
Color 8.3340.58 8.33+0.82 8.25+0.96 8.50+1.00
Flavor 8.17+0.98° 8.50:£0.55 9.00+0.71% 9.40+0.55°
Texture 8.17+0.75° 8.50:£1.05™ 9.33+0.82% 9.60+0.55°
Overall acceptability 8.00+0.63° 8.17+0.75% 8.80+1.10% 9.50+0.55"

All values are mean£SD.

*¢ Means on the same row with different letters are significantly different (p<0.05).

e
A0 AYZPET (King and Whyte, 2006). ERF TSAE 710 T Fu] 2ol AHe|HER |
Aol7k e A0z UElHH AT o] F48 24 2ueh ¥d e Aow Bt JYdes
o] EE & B PAH A F0| TS A3 FrISUAIE A7Isk= (Jinap and Hajeb,
2010), & Aol 71t THAE ERE 9% 7oA ol HshA Ful B7iel 544
Y2 R, Bav] ol gt SulSAI=MY] 283 712 9%l Ao s wekE.

V. 2 2

L =,

-

2 A A2 5 SAHolM Eeitt ZHAES InS AR E3AdS TS fiste]
FBAES 3-9% F7IRE Ea] P& AL o]9] T2 S BAsIIH. A el didt
FBAE 7R olgfers S0 FHAQ IFE MIAA ML AR 2H=A pHIE St
A F0|o] fejuldt Mok HEEI:. B3 7] Bl s A Al F0l, 23K,
A 71257t SHAE 7ol worde] wet w2 7S He Y2 Bl 53] A8
AE 9% H7F AEjate tizll vlEhA Enl, 2231 A1 7120l et B7HE UERA
o metA FnSAAEA Ea7] o] ditt ZAE] 2 YrREe 9%l Aoz Hadn

e

V. Al A}

2 A7 HSARIERY AR AR« 19E M) nlAi@ EAIAET e gAY
S(IAIHAT: 119024-3).
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