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Quality Characteristics of Mannaji (Boiled Beef Down in Korean Soy Sauce)
by Cooking Method during Storage Period

Ji-Na Kim, Young Hee Park*, Young Kim, Jin-Young Lee and Gwi Jung Han

National Academy of Agricultural Science, Rural Development Administration, Wanju 55365, Korea

ABSTRACT

For development of food of Jong-ga (Jeonju Hakindang) and its commercialization, this study investigated physico-chemical
properties and quality characteristics of Mannaji (boiled beef down in Korean soy sauce) prepared with conventional or pre-heating
methods during storage period (0, 4, 8, 12, 16, and 20 weeks) at 4C. As storage period passed, pH decreased in both
conventional and pre-heating methods. Forchromaticity, brightness (L*) significantly decreasedwhile redness (a*) and yellowness
(b*) significantly increased during storage period. After 4 weeks of storage, hardness of Mannaji with conventional methods
was higher compared to before storage. Thiobarbituric acid reactive substances (TBARS) of both conventional and pre-heating
methods increased above 1.2 MDA mg/km, which is the acceptable criteria for intake. Although volatile basic nitrogen (VBN)
values slightly increased in 4 weeks of storage, there were no significant differences in VBN and maintained food acceptable
level until 20 weeks of storage. Sensory panelists showed preference for Mannaji with pre-heating methods compared to

conventional methods.
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Table 1. Formula for conventional and pre-heating pro-
duction of Mannaji

Sample
Ingredient”
2 B
Beef (shin & shank) 400 400
Main
Whole garlic 60 60
Soy sauce 20 0
Traditional soy sauce 20 0
Pear juice 0 0
Marinade ~ Honey 0 0
seasoning Sugar 10 0
Preserved plum 6 0
Refined rice wine 0 0
Sesame oil 5 0
Soy sauce 80 100
Traditional soy sauce 0 20
Pear juice 200 200
Boiled down Honey 40 40
in seasoning Sugar 0 10
Preserved plum 24 30
Refined rice wine 20 20
Sesame oil 10 15
Total 435 435
D Unit: g.

? C: Conventional method (Jong-ga recipe).
 H: Pre-heating method.
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Conventional method

‘ Cut beef ‘

|

| Marinate for 20 hours at 4C |

|

| Stir-fry marinated beef (Smin) |

|

| Boiled beef down in soy sauce (15min) |

|

| Added whole garlic and boil down (5min) |

Fig. 1. Manufacturing process of Mannaji sample.
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1) pH, 2= 2 oE

A= 5 goll SFF 45 g& Aol 100 S| Mete] FAst g
<, Whatman No.2 | ZA] 5 o] &-afo] ofatich. of ol e
15 mL falcon tubeo|] &7 pH, B& % 94=E =% 39}
pHE Seven Compact™ pH/Ion S220(Mettler Toledo AG,
Switzerland), A== A E57%7](Atago, JP/PAL-E32), §E+
Y=Z%47](Atago, JP/PAL-3)E A&3le] =331tk
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3FATt. % 357 7] —7§ Al /‘}B-Q probe= p/50 probe
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3) pASE 7 FX|S=(Thiobarbituric Acid Reactive Sub-
stances: TBARS)
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Pre-heating method

Simmer beef block thoroughly (1 hour)

Cut beef

Boiled beef down in soy sauce (15 min)

Added whole garlic and boil down (5min)

£ 7kt #dslet &, adstdE A8 8 o] Whatman
No. 2)3le] o3 | mLE 15 mL ZYZ FHo| EF319
o} 59 o7l 7.2% Butylated hydroxytoluene(Sigma-
aldrich, Russia) 50 pLE g 2hshikg-2 A AA1Z1 &, 0.005
M Thiobarbituric acid(Sigma-aldrich, Germany) 2 mL<} 20%
Trichloroacetic acid(Emsure, Germany) 1 mL, 2 M Phosphric
acid(Emsure, Switzerland) 1mLE ¥ o] 1083t Bg -~ 2lA g2

HolFm T, THAE 10008 oA 3087 712
@ %, st B4 WS WaE Bl g4

7|(Hitachi, CR21G, Japan)°llA] 3,000 rpm o2 20%3F 44
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o2 NBstel ZYsgom, Bl g o] g3tel B}z

At

BT & A

TBARS value(MDA mg/kg) = {(A — B) x D x 100} / S

A BAEY FHE X
B : TAde] 3= 44
S : ABEAATF

D : 8wl

|2t 24 7|EfRI A (Volitle Basic Nitrogen; VBN)
3 ZA2(VBN)2| g Conway unitS ©]-8-3
LS o] &3t 43I THCho KO & Kim SI 2013).
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mLE o] 3023t Al RE FEIII —"r%‘i'i = A (What-
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Germany) €42 2 50 mL7FA| &3} t}. Conway unit ]
Aol A|85FZ9 1 mL, WAl 0.0IN H;BOs(Emsure, Ger-
many) 2 mL, Conway A 2FS 388 Y11 924 of] K,COs(Em-
sure, Germany) X389 | mL& A3 42 & 9=
Qu s om SHAA HolFAATh 37T 271004 14]3F
W] SPHA] HES-A1Z] Th=S, 0.01N HCI(Crown analytical rea-
gents, Japan)= ©]-&-3to] AAeATh FAIRL SHTE A
FFEdo 7 ALE3IH o, Ao 422% 0.0IN HCI2] mL
£ mg%=E FHitste] ThEol 215 o] 85t A A7IEA
&27Ve AlLtetth

VBN value(mg%) = (B — A) x 0.14 x D x 100 / S

B : 3A1&2 0.0IN HCl &49] 2% Zn8]ZHmL)

A : EXFe] 0.0IN HCl &9 2% ZH]|ZHmL)

0.14 : 0.0IN HCI 1 mLell J@3hs 38A 7] Az
D : sAu)

S : Al=e] A K(g)

Table 2. pH, salinity, sweetness of Mannaji made from
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1. SILEX] AlZ2| XZ 7|Ztof| 2 pH, ¥E, HE &4

A7 717t W2 BhA] Al7e] pH, 9%, FEE Table
20 YeRY itk WA Alge] By st e BT
A% 717ko] AolA 45 pHO| Fhe freld o= FhAsisih
A& 717k 2 pH A st A 5 Lactobacilli®] 2H-8-<]
ofsl 714k, AAke]l A= 7] wEo 2 AZFATHWoo MJ et
al 1995). Kim JS 5(1999)2] H.110] up2w, gxto] A3
Fol| w2 pHe| ®iskE 3 Az A% 27 7MY =&
pH #= Yeha, 217 713te] Z 2] whe} 74315
= A%4E el 2 A7 fARgE 235 JERIITE Han
GJ 5(2005) propolis F7} SFdd a2 pHE A4 60
d B pH 5.0 2 FABA & st gt Ha
s, 2 3] pH ke ®ist ¥l ol AR 29E U
Efi ATk

HAPHO T A2 A5 A BT A% 7]t
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H I rEA R x| Fgo] thE A 7IQ1g A
o2 fFu =, #Pe] A rEA e vls) W Al
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different cooking methods

Storage weeks

Sample
4 8 12 16 20
ch 5.18+0.01° 5.08+0.00° 5.10£0.01* 5.11+0.01° 5.10+0.00% 5.10+0.00*
pH
H? 5.38+0.01° 5.1240.02¢ 5.2340.00° 5.23+0.00° 5.23+0.00° 5.23+0.00°
C 4.00+0.00° 3.50+0.00¢ 4.47+0.02° 4.70+0.00° 4.70+0.00° 4.70+0.00°
Salinity (%)
H 5.20+0.02° 3.40+0.01¢ 3.83:+0.00° 4.70+0.00° 4.00+0.00° 4.000.00°
C 32.00+0.00° 29.66+0.01¢ 37.33+0.06 35.00:£0.10° 37.300.02° 37.30:0.00°
Sweetness (%)
H 39.00:£0.00° 30.33+0.03° 31.00+0.00¢ 34.29+0.00° 31.66+0.57° 31.33+0.57%

Y C: Conventional method (Jong-ga recipe).
? H: Pre-heating method.
All values are Mean+S.D.

a4 Means with different letter in the same column are different (p<0.05) by the Duncan's multiple range test.



854 AAL - vkl 3] -

g
oy
Ho
i
=
-
o,
E)
=)
e
o,
)
-
)
s
hn)
2
rlo

7
cERAERE Al SRAIES] AES =
Belo] AL W Fhulel g PRl Fe o B
Fush, AL Wl WA @ Ee ve AEh Y B
2 o7 4#x HTormberg E. 2005). 7L
g#o] glo] e - TR FEIE S AZ BT A
Ag]e] 7tEA ol va] s <ol FrH
o] o] BokE A o® Aty =, ol2ig
713to] Aojd a5 3t T AT B 9F
Ht} Sous-vide ZE &3] F2H
B, A7 713F &<t pH, 90 Wske e
= Aoz yehsked, Axdd e 71E d7E
ZAPZ1ZEE O 25 o[ ildl HlEl, & ATe

713491 207 &< AR 2 A 713Ee] Abol7t 71
Tok g2 235 yepd e ® HoltiSung HI et al
2008; Kim HJ et al 2004).

2

ﬁ 2
z

(2
Fl
ro

o3
>
N
N,
)

o g O
N o0 — N
*Eﬁr&:
éTi—;'Y
> lo

fu

ﬂ

i

r2 oo 1o X e 2 @ o X O O pIN T AN

N N

o

) an)

__‘

[eza HE

1o

N

i3

2. SILEX| A2l MZ 7|70l mE ME 24

A7 7173 w2 gz Al7e] A% A3b= Table 390
UERY sith A 713te] ASE5E BT 7tEA R
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4. StHX] Al22] ME 7|7t mE DHASHET RS
(TBARS)

20573 A gebAA 45 HA R SH% shA] AR
kel 57 A 4= A= Fig 201 Ve Itk TBARS 32
SR AteE PP o R A5 o] g5 &, 1.2 MDA
mgkg o 2F o2 e] A7} 7hsstrtal B (Kang HI
et al 2004), TBARS %t°] 2 MDA mgkg 3 =7} =W 2H#
£ 4 4 9tk K (Greene BE & Cumuze TH 1981). &
e A% A 0F2F 0.67+0.12 MDA mg/kgol A 452}
o 0.99+0.05 MDA mg/kgO & IAFS}E71A] S ko] fro
Ao g Zrlalgl o, 85F%F 0.87+0.23 MDA mgkg, 1253}

Table 3. Color of Mannaji made from different cooking methods

Storage weeks

Sample
0 4 8 12 16 20
ol 28.40+2.12° 31.62+1.50° 5.26+1.05° 5.14£0.11° 5.0020.10° 5.37+0.14°
. H? 27.84+0.91° 31.49+2.16" 3.88+0.60° 4.14+0.12° 4.25+0.06° 4.55+0.33°
C 5.70£0.71° 4.92+41.27° 20.64+1.82° 19.63+1.08° 19.71+0.83° 21.05+1.03°
! H 4.98+0.37° 3.88+0.32° 16.19+3.06° 18.28+0.24* 18.08£0.23"  18.80+0.22"
C 6.47+0.88° 5.32+1.18° 9.09+1.05° 11.73+1.19* 11.76+1.56" 12.23+0.67*
b H 4.92+0.20 4.21+0.48° 6.38+0.75" 6.42+0.39° 6.38+0.36" 5.8420.70°°

Y C: Conventional method (Jong-ga recipe).
? H: Pre-heating method.
All values are Mean+SD.

#7¢ Means with different letter in the same column are different (p<0.05)by the Duncan's multiple range test.
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Table 4. Texture profile analysis of Mannaji made from different cooking methods
Storage weeks
Sample
0 4 8 12 16 20
ch 2.34+0.22 3.43+0.41° 3.5240.75° 3.45+0.24° 3.44%0.11° 3.73+0.25°
Hardness
H? 2.95+0.43¢ 3.874+0.07% 2.66+0.06° 4.50£0.86° 2.66+0.06° 3.34+0.65"
C 3.5240.99%® 3.70+0.90% 2.95+0.41° 3.76+0.05%® 2.95+0.41° 4.70+1.28"
Fracturability

H 3.06+0.70™ 2.80:0.64™ 3.02+0.84N 3.67+0.328 3.02+0.84™ 2.80:£0.75™
C —23.57+5.39N  —26.48+2.19™  —26.59+0.66° —2521+1.96% —26.59+0.66™° —26.07+0.79™
Adhesiveness

H —14.9143.42™  —12.3241.16™  —12.14+0.38™  —11.80+0.75™ —12.14+0.38™ —13.83+1.38™
C 0.63+0.04™S 0.69+0.10™ 0.78+0.02" 0.71+0.14™ 0.78+0.02™ 0.68+0.00™
Springiness

H 0.65+0.09™ 0.57+0.03™ 0.67+0.03™8 0.66:+0.05™ 0.67+0.03™ 0.63+0.14™

C 0.54+0.08" 0.57+0.02%® 0.59+0.03% 0.65+0.04* 0.59+0.03% 0.54+0.01°
Cohesiveness

H 0.57+0.08"S 0.59:+0.01™ 0.61+0.13 0.63+0.10™ 0.61+0.13" 0.49+0.07"8

C 1.26+0.09° 1.77+0.26® 2.0840.37° 2.10+0.44° 2.08+0.37° 1.92+0.17°

Gumminess

H 1.67+0.05 1.88+0.20° 1.61+0.34° 2.86+0.77° 1.61+0.34° 1.60+0.13°

C 0.80+0.09° 1.59+0.53° 1.63+0.34° 1.5440.61° 1.63+0.34° 1.3240.16®

Chewiness

H 1.09+0.15° 0.90+0.07° 1.08+0.21° 1.91+0.65° 1.08+0.21° 1.03+0.30°

Y C: Conventional method (Jong-ga recipe).
? H: Pre-heating method.
All values are Mean+S.D.
#® Means with different letter in the same column are different (p<0.05) by the Duncan's multiple range test.
NS Not significant.

Z}ol| & 1.20+£0.00 MDA mg/kg -2 F43] Z7lslHA 715
2191 1.20 MDA mg/kgell =23ate] 49| Absfj o} 2]Fo]
7} R o w Yeigth 7FEA e HAakskE A
FE FYPTI FARE FEE YERAo]l 053k9] 0.73+0.23
MDA mg/kgol| Al 452}l 0.89+0.06 MDA mg/kg = £
oA ket o, 85k, 12534}, 1657k E 242t 0.87+
0.23, 0.80+0.20, 0.87+0.23 MDA mg/kgo & & W3} glo] 16
TR = 71| olake] k& yEhlol, AFHs187sS
Mool F4o] fAEE Aoz AFHJT 22t 20574}
o= 1.27+0.23 MDA mgkgl. 2 7|52 o4 Z7}ste] 4]
o] Absi7} ol AP ASS 1 F AUk & A 2
I, Bt 9 A g7 ISR A% 2072kl A
AF 38 715X]9) 1.20 MDA mgkg¥ ELaAY o =4
Ueh Azt Azt = Al o ® ek ew, Falz) A2}
He A Ao AREHIAT

L
.

Fig. 2. Thiobarbituric acid reactive substances of Mannaji
made from different cooking method.

0.93+0.12 MDA mg/kg, 1653} 0.87+0.23 MDA mgkgl &
frelgh WskE YeRA] om, 71291 1.20 MDA mg/kg
olgle] FEE FAISI A% 16577HA+= FH 8 Lol 715
g W9le] FHo] fAHE Aoz AdE ATk a2y 205

ut

=1 o]

5. BILEX| A2 ME 7|7t mE 3 2
A(VBN)

SRl AlRE AR EE )M 2053 At S
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e 3 A7IEA A 2= Fig 39 YERY itk VBN
7he oSF A% Fo A= AR ER2A 27 7]3te] Zo
Mzt Ashel gt 71 "tk VBN7F 71 427
© 8RR E oFFY 7, A T AAEY 48 H -
methylamine oxide2] 2o ]3] A =]= trimethylamine &
o] A 4714 BRI M| Sl oJsf dido] Eafy]
o] YAEE gkrjol A So] BaElo] 2Jtk(Yun SH 1995).
& pEAE e 0F7AF Y Ar1A A jhe At
11.29+0.89, 12.72+0.39 mg%E YERN o™, 4572 = 2t
7} 13.02+0.00, 13.04£0.21 mg%® F & =5 FolshA 2zt
7k 28y o] F 20524 AAsheE B9t dET
< o 13.1440.04mg%, 7FEA ]S 13.18+0.08mg%2] &k
< UERH, A9 ¥slE Koz it F + 25 2074}
7 Ashs Bt AEeRde] das 9 245e] 2t
327} 2Rl 7]59) 20mg% ©l3tel dlEEtH oM (KFDA
2015), VBN AlAdeka} 2)3#o] 714 SHA|= 2 wf 5~10 mg%
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Fig. 3. Volitle basic nitrogen of Mannaji made from di-
fferent cooking method.
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Table S. Sensory evaluation of Mannaji made from conventional method

Appearance Taste
Storage
Sample I Overall
WeekS  Smell  Color  Gloss Flavor ~Sweetness  Salty Savory  Softness  Tough  Off-flavor
preference
0 6.1 51 6.0° 5.1 5.5 5.1 6.0™ 3.2° 3.4° 4.6° 4.1°
4 58 6.6 7.1% 6.7 7.2° 62" 6.8 7.3 7.2° 6.6" 6.9°
ch 8 58% 648 7.5° 6.6™ 6.3% 5.8 6.8™ 5.4° 5.2° 5.6" 5.8
12 6.6 6.6 6.8 6.8 6.2 5.7 7.0M 5.3° 5.0° 6.6" 6.2
16 6.1 6.0 7.1 6.2 5.8° 5.3 5.7 4.8 4.4 5.1%® 5.0

Y C: Conventional method (Jong-ga recipe).
All values are Mean.

#7° Means with different letter in the same column are different (p<0.05) by the Duncan's multiple range test.

NS Not significant.
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Table 6. Sensory evaluation of Mannaji made from pre-heating method
Appearance Taste
Storage
Sample ks Overall
wee Smell ~ Color  Gloss Flavor Sweetness  Salty Savory  Softness  Tough  Off-flavor
preference
0 67 67 667 7.3 7.3 6.6 7.5% 7.3% 7.0 7.7 7.6"
4 6.7 60  6.0° 6.8" 6.4" 59" 6.9 6.3 5.7 6.7 6.4°
H" 8 63" 56 54° 7.3% 6.9 6.7 7.3% 7.8° 7.1% 7.4 7.0°

12 6.7 63 6.3® 6.6™ 6.3 6.1 6.7 7.1 6.5 7.00 6.7
16 6.4% 62 6.8 7.4 6.9 6.9 72088 7.7 7.2N8 6.7 7.4%

Y H: Pre-heating method.

All values are Mean.

2% Means with different letter in the same column are different (p<0.05) by the Duncan's multiple range test.
NS Not significant.

Yelfo] §RA%2 Ay 5 Uehd & de oldte = o dibeixle ez Yelyth uhd, ZldxEe] B4
Padle Aow AdtE & A% 713 Bt ﬂﬂ WSS UERfA] sttt Atk

HATH 1EAETY 7IseE HwsE W, A% 0 EVRASE FE BF 167 A7 E 71529 1.2 MDA
Fake] ARl Ve ke e dEao] 414 T mgkg oIt 2 Yo 4580l THed e R #
o] 7.65 .2 7t ]| Aol vl f9f =24 SE ARG, A% 2052 0] YT 1.2040.00 MDA mg/kg,
T2 ek A% 165721e] ARbAQl 7|5 % e o 7143 2] 1.27+0.00 MDA mg/kgl &2 7153] o] el gk
o] 527, 7IdA ol 744w A% 7IRto]l A&E yehfo] A Ak 2 AEe] Fuljzh AR vk 3t
o= 7?“%%&*«1 A9l 715w M) A3y 6H , A B8 Brbse el e Ao AdES]
solAow =A Jehton sadxate AF 7 ok 3 AVIEA A e T BT 20| A ke
Zrjol 2 AukAQl 73 xe] Wil fojd oz Jeh R & 2ok 10~14 mg% S LRl AZ A4 0] 988 2 ¥

EN
N
N

—

o
N

%

of F4o] #AHE Aow AL, o) 7159 20 me olajel Aalel Hlnd Fae e

= Vehdth. B2 ZiaA el A4 07l A

o o A2 NEE ASE A7 4174, 76008 feld o AR

o] F& A4S YoM, 167NN e BTl 514,

B AToAE A% e 29 WH Foke B8 slAelze] 740 0% Ak HAKE AnkE ekl

 medel ARSAolRd TSl RS 9 /H ma AdReEe) 2% AR5l BE B5Rkel Wa

QAR E stof F AZNLE GHAZ P ABA b BAEA Qo A TR B AxAS FAo] T
el AR WX E AxS, A% 717k B B ug) $AsE Ao Ak,

dalehd wae A BAGe] BAd dE AES A olg go] slaAeTe BT va Axage] Zel

87bs 24 ANskRA S E AN BEs, B4 5 % 715 5 A /0 e

A AR pHe ghe BT AJAAE BE A FA W) feldolx el tehdel whet A 1657

Nite] A AFE felHoz grddeh dES YEE A ;ng ot Ao Bide, B S 05 ¥

SR} w2 B %A o
& 79 ﬁ%’ji}ﬂ Bdelotn ¥ + 95k 57} 24 B

2o 4%S by el 92 Qo] BahA At B
o 2 AF FAY U W s F ed A

ashe Aoz Uehdth A% 71 B B Wak B Ad veler AgeAon @ae BaA A7
AR A5 A Aol Vel A% gol AL, A W@ G olelolekn B 5 diek o]H@ ofolsle] B
el g ma w0 FAeke] A Akbel A&BE B U FESC] B ATE obd WE D ATEA e F

ol

oo rl
%
oo I ¢

uLJ fr e 4d
o
t,
P
DS
o |



858 AA - ke8]

7122 gt 71 ZARE AAE 5 A

o
pat
|o
il
>
ll
it
v

Ztatel 2

s & ANEAE (AF-
FAIHZ : PJI0098332015)2] Aol <]al o] Fo]H T

REFERENCES

An HY, Jeon HJ, Yang TS (2009) A study on the customer
behavior and recognition of Jeju regional cuisine - Focu-
sing on customer satisfaction, revisit intention, and word
of mouth among the tourists in Jeju -. Culinary Research
15(2): 93-107.

Buege JA, Aust JD (1978) Microsomal lipid peroxidation.
Methods Enzymol 52: 302-308.

Cho KO, Kim SI (2013) The quality characteristics of boiled
pork supplemented tea extracts. Korean J Soc Food Sci
Nutr 42(5): 774-783.

Choe JS, Park HS (2009) A case study on storytelling appli-
cation of native local foods. Korean J Food Culture 24(2):
137-145.

Cornforth DP (1994) Color: Its Basis and Importance. In
Quality Attributes and Their Measurement in Meat, Poultry
and Fish Product. Pearson AM & Dutson TR (eds). Blackie
Academic and Professional. London. p 39.

Greene BE, Cumuze TH (1981) Relationship between TBA
number and inexperienced panelists assessments of oxidi-
zed flavor in cooked beef. J Food Sci 47: 52-54.

Han GJ, Shin DS, Kim JS, Cho YS, Jeong KS (2005) Develop-
ment of meat seasoning sauce using propolis. Korean J
Food Cookery Sci 21(6): 888-894.

Kang HJ, JO CH, Lee NY, Kim JO, Byum MW (2004) Effect
of gamma irradidation on microbial growth, electron dona-
ting ability and lipid oxidation of marinated beef rib (galbi)
with different packaging methods. Korean J Soc Food Sci
Nutr 33(5): 888-893.

Kang TH (1987) Taste of Korea. Deahan Textbook, Korea. pp
447.

Kim JS, Choi SH, Lee GH, Oh MJ (1999) Quality changes
of strilized soybean paste during its storage. Korean J Soc
Food Sci Nutr 28(5): 1069-1075.

Kim YJ (2011) Effect of the palatability, physico-chemical pro-

perties and microbial determinants of Hanwoo meat with

@ - o - A Kotrlob G a e
different marbling score during refrigeration. MS Thesis
Sangji university, Wonju. pp 15-20.

Kim BY, Oh YJ (1998) A study on traditional foods in Kwangju
and Chunnam areas. Korean J Tourism Information 2(1):
195-226.

Kim JH, Jin YH (2008) A stydy on the excavation of reputable
family foods of Gwangju and JeollaNam-do, and tourism
commercialization based on historic storytelling. J Food-
service Management 11(3): 25-47.

Kim KR (2004) The study on Jeongjocharae by noble families
in Chosun dynasty: Especially focused on Kyungbuk dis-
trict. MS Thesis SungShin Women's University, Seoul. pp
20-50.

Kim KM, Kwon YS, Kim YS, Kim GC, Kim Y (2013) The
awareness and satisfaction regarding Korean traditional
foods in elementary, middle, and high School students. Ko-
rean J Food Cult 28(2): 167-176.

Kim MH, Choi MK, Kim MW, Eom AY (2011) A study on
the tecognition and the preferences for traditional Korean
food served at the middle school good service in the
Gyeonggi area. J Korean Soc Food & Nutr 24(1): 54-64.

Kim HJ, Nam KJ, LEE DS, Paik HD (2004) Distributions of
microorganisms and identification of pathogenic bacteria
isolated in raw beef of Jangzorim. Korean J food Sci Te-
chnol 36(4): 683-687.

Kwon YS, Kim Y, Choe JS, Lee JY (2014) A study on the
recipe of Byung-Kwa-Ryu (Korean rice cake and cookie) in
the old cookbooks of Jong-Ga (head & noble family). Ko-
rean J Food Cult 29(1): 61-83.

KFDA. (2015) Korean Food Standard Codex. Korea Food and
Drug Administration. Korea. pp 5-11-1-5-11-3.

Lee SH, Kim SH, Jung LH, Jung JW, Jeon KC, Kim HK
(2010) Studies on commercialization of Korean native foods
- Focused on Boseong area. Korean J of Culinary Research
16(4): 43-52.

Lee BS, Park HJ, Jung JW (2010) A study on the difference
of perception about traditional food by generations in
Busan area. Korean J Culin Res 16(4): 1-14.

Lee HG, Kim GW, Yoo JY, In KK (2012) Awareness and
evaluation of Korean traditional foods among university
students in Chungnam area. Korean J Food Cult 27(5):
415-421.

Lee JS, Kim SJ (2010) A comparative study on cognition and

preference of Korean traditional food classified by age in



Busan. Korean J Commu Nutr 15(3): 351-360.

Lee JH, An LH (2007) Effects of herbs and green tea on the
sensory and the antioxidantive qualities of beef-Yukwonjeon.
J East Asian Soc Dietary Life 17(6): 808-815.

Lee JH, No SW (2013) CI and BI development for industriali-
zation project of Andong head family food. J Brand Design
Assoc 11(4): 245-256.

Lee MA, Han DJ, Choi YS, Kim HY, Choi JH, Jeoun JY,
Kim CJ (2008) Effect of hot air dried kimchi powder on
the quality characteristics of pork patties. Korean J Food
Cookery Sci 24(4): 466-472.

Park DJ, Hwang JH (2000) Marketing mix strategy for cul-
tural tourism in Andong region. J Manag Res 4(1): 87-112.

Park HJ, Jung JW (2012) Hotel, food service: A study of
differences in perception on the Korean traditional food by
ages. J Hosp Touri Stud 45(1): 132-144.

Sung HJ, Lyn ES, Lee DS (2008) Optimization in recipe of
sous vide packaged seasoned beef. KOPAST 14(2): 65-72.

Tornberg E. (2005) Effect of heat meat proteins-Implications
on structure and quality of meat products. Meat Science 70:
493-508.

Witte VC, Krause GF, Bailey ME (1970) New extraction me-

tal

25(5): 850~859 (2015) zg] Wi & shx|e] A7 4 st 859

thod for determining 2-thiobar bituric acid values of pork
and beef during storage. J Food Sci 36: 582-585.

Woo MJ, Lee KT, Kim CJ (1995) Quality characteristics of
emulsion-type sausage manufactured with cottonseed oil.
Korean J Food Sci Ani Resour 15(2): 187-191.

Yoon SK (1996) Dietary culture for sacrificial rituals and foods
in Andong area (1) - Bul-Chun-Wi sacrificial rituals and
foods. Korean J Food Culture 11(4): 439-454.

Youn SK, Choi JS, Her JH, Jeong SA, Kim YJ, Park SM, Ahn
DH (2005) Effect of 30 kDA chitosan on shelf-life and
quality of vacuum-packaged spicy pork. J Chitin Chitosan
10(1): 26-31.

Yun SH (1995) Quality stability of prepared frozen foods du-
ring permitted shelf-life. MS thesis. Ewha woman’s univer-
sity, Seoul. pp 10-45.

Yoon HR (2005) The study of dinning-out behavior and pre-
ference on Korean foods by age groups. Korean J Food
Culture 5: 608-614.

Date Received Aug. 11, 2015
Date Revised Sep. 11, 2015
Date Accepted Oct. 12, 2015



	조리 방법에 따른 맛나지의 저장 기간별 품질 특성 변화
	ABSTRACT
	서론
	실험 재료 및 방법
	결과 및 고찰
	요약 및 결론
	REFERENCES


