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ABSTRACT

This study was carried out to investigate quality changes in HMR-type pork Tteokgalbi
added with red Chinese cabbage powder stored for 20 days at 5C. The pork Teokgalbi
was separated into five groups: no red Chinese cabbage powder added (control, Con),
ascorbic acid added (A), 0.1% red Chinese cabbage powder added (R1), 1% red Chinese
cabbage powder added (R2), and 2% red Chinese cabbage powder added (R3). The five
types of Teokgalbi were tested in triplicate and assigned to one of five storage periods:
0, 5, 10, 15, or 20 days. Increasing the amount of red Chinese cabbage powder in pork
Teokgalbi was correlated with an increasing trend in WHC values, but cooking loss of
pork Teokgalbi decreased. For textural characteristics, the addition of red Chinese cabbage
powder reduced springiness and cohesiveness values, whereas it increased hardness and
chewiness values of pork Teokgalbi. The a values of the groups with pork Teokgalbi
containing red Chinese cabbage powder were significantly higher than that of the Con
group. As storage time increased, addition of red Chinese cabbage powder decreased
pH, whereas it increased total microbial counts and the TBA and VBN values of pork
Teokgalbi. When red Chinese cabbage powder was added, total microbial counts, pH.
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TBA, and VBN values were significantly reduced compared to the Con group. In
particular, R3 group was significantly more effective in delaying lipid peroxidation

than the other treatment groups.

Key words: pork Teokgalbi, HMR, red Chinese cabbage, meat quality
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Osaka, Japan)& AHgste] H435 5
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ARESHe] -70T, 7271 4 AZRAFH. 52
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gt & EUE AR5, -70ToA YR
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(Incheon, Korea)ollA] o]4F Hjz]9] 2] .9
E Ffiste] 274 20 mmE Ao A7 (Meat
chopper, M-12T, Hankook Fuji Industrial
Co., Ltd., Hwaseong, Korea)Z T}4f|5}o] AR&
skt 1 Qo) 7HHSempio Foods Company,
Icheon, Korea), A®(Samyang Co.,

Korea), &5(Ottogi Co., Anyang, Korea), %
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= 7fEste] A AAst < 9gH|9 SALETF 72000 =L & 157
o 7FEAI vz A ol &A 30 57t ¥

3. g7t iF HZH|9| YHEE =4 A7]1 BAS 24514} 719AE A, o]
S B 7 Hah|S] bR BAS A2 ulwsie] ZolE B9 okS 71A7ER%) o

Association of Official Analytical Chemists
(ACAC) (19842 me} Astolch.

Table 1. Formula of Teokgalbi added with red Chinese cabbage powder

(%)
) Treatments”
Ingredients
Con A R1 R2 R3

Pork 80.00 79.95 79.50 79.00 78.00
Soy sauce 4.00 4.00 4.00 4.00 4.00
White sugar 3.50 3.50 3.50 3.50 3.50
Scallion 3.00 3.00 3.00 3.00 3.00
Garlic 1.40 1.40 1.40 1.40 1.40
Pepper 0.20 0.20 0.20 0.20 0.20
Sesame oil 2.00 2.00 2.00 2.00 2.00
Ginger 0.50 0.50 0.50 0.50 0.50
Onion 1.00 1.00 1.00 1.00 1.00
Rice wine 0.50 0.50 0.50 0.50 0.50
Honey 0.60 0.60 0.60 0.60 0.60
Sesame seed 0.30 0.30 0.30 0.30 0.30
Cone syrup 2.00 2.00 2.00 2.00 2.00
Flour 1.00 1.00 1.00 1.00 1.00
Ascorbic acid 0.00 0.05 0.00 0.00 0.00
Red Chinese cabbage powder 0.00 0.00 0.50 1.00 2.00

YCon: control, no red Chinese cabbage powder; A: 0.05% ascorbic acid: R1: 0.5% red Chinese cabbage powder:
R2: 1% red Chinese cabbage powder; R3: 2% red Chinese cabbage powder.
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Rheometer(Compac-100, Sun Scientific Co.,
Tokyo, Japan)& AH8-6F%] mastication test 2
shear force, cutting testE® AA|SIH, AR
I 2L RDS(Rheology Data System) Ver 2.01
2 0|83t} Table speed®?} graph interval
o

27+ 20 m/sec, 110 mm/min, load cell

(max)= 10 kg9 A0 & 33Tt
6. W7t HiF wWZH|o| /M =Y
H7E S B JrF gdd|e] S WA

(L, 94.04; a, 0.13; b, -0.51)2 =2 HEZ3HZ]
Spectro colorimeter(Model JX-777, Color
Techno, System Co., Tokyo, Japan)= %3}
e, o] o FES WAFFF(D65)= AH&st
o] Hunter Lab HAA9] Hx(lightness)E LEr
Ye L3, JZ(redness)E YEH+ agt 1
1 FAE(yellowness)& e bt = et

ek 24 53] v WA Astr

a7t v 2 A7F HEule] pHe Al 10
g9l &5 100 mLE 75k Stomacher(400
Lab blender, Seward, London, England)&
3027t #43t A7l vy o ZX|(Whatman No.
)2 ojTst ojHE pH-meter(WTW pH 720,

Giesen, Germany)Z =75}t

8. &t HiF WZH[O X|EAHHE
(2-Thiobarbituric acid, TBA) &H
2 ulS D A7 g4H] 9] AP E(TBA)
= Witte et al.(1970)9] &S ttd HEP5A]
TBA A2 YERHE A& 10 g0l 10% perchloric
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acid 15 mL ¥ 32 S/ 25 mLs &85t
Homogenizer(Bihon seiki, Ace, Osaka, Japan)
oA 10,000 rpmOo2 10% %t FAsH AJAL
#EAL B} (Whatman No. 2)5 ARES}o]
oZAIZl &, 0.02 M TBA €9 5 mLe} ojztl
5 mLE dol &Hs] St o 16A1%F 99k
Aof|A HFXS}al Spectrophotometer(DU-650,
Beckman, Brea, CA, USA)E AH&5to] 529 nm
oA FFE=E S45tU Blanke 33 S7F
£ ARESItt TBA %= A& 1 kg¥ mg
malonaldehyde(MA)Z HA|5}3L}.

0. W2t i HZHIQ| Sl IEFUA
=

(Volatile basic nitrogen, VBN) &2 =X
e B A7 gam| Y] S av1EE

ot mjgEbi o2 SAsE, S5 90 mL
o A= 10 g& &7k 10,000 rpm & 2F 30
Z AR &, of#}x|(Whatman No. 2)5 A&
sto] ofFtstoitt. o7 1 mLE Conway unit
QAlof 1 YAoll= XJA12H0.066% methyl red
+ 0.066% bromocresol green) 3 =3} 0.01
N 54H&H 1 mLE 71ollth. F247e] HaF 7
2ol glycerined HIEX =4S €1 50%
K;CO3 1 mLZ& Ao 4= stoict. v g
Al & 8718 $£3og wHkekal, 37CoA
1204 &<t wiFskAT. #idst Fol= 0.02 N
H,SOE WA SAREAS Agstqitt. A
A71H- A A= 100 g AR F mg (mg%h)2
& ghilsto] HASHH
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o] Stomacher(400 Lab blender,
London, England)& 30% <t #33} 5k9ith
A< 3|47l A2 PCA(plate count agar)
HjAlol] ko] 48A1XF 37TolA HiFAIFT
(Splittstoesser & Vanderzant 1992). vi%F &
2 & colony counter® AXFIAL ZuE
o] &9l= log CFU/gO2 IHA|SIRTE
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1. SAXE
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50 gl Hs) B v, SE B

F/dtiZ7(Con), FANETH(A) R &I v S &
= 0.5% F7RERDZONE A7t Ao 1%
o 2% H7RAR2, R3)2 HE 2O HIst {9
o7 7r4Ash= AR Horh Xz skake
=/dH1Z7(Con)©] 7} o Rgton, Wyt v &
o A7 STl A Atol= YA
ook}, A ﬂ%% =2t e B Aol
7 €5 fFeldor Hashks Aol
= AT ol FeRPE /ISl ol
v Qg 5 7 A= ?é—‘?‘—%%
U2 Aoz S5 T=
A 9 7o) ool Eole o= AlrEh
2 Aol ARE T uiS £ dNbgE o
T TR 4.96%, 2T 20.97%, A 1.89%,
Z3|E 0.20%. &3HE 71.98%°] A tHdata not
shown). ©]e} o] A 7+9] YRR AJol=
A uﬂﬂﬂl aolofl ] 719loi et &
slero Raelyl Ao WA
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Table 2. Proximate composition of Teokgalbi prepared with different levels of red Chinese cabbage

powder
Treatments”
Items
Con A R1 R2 R3

Moisture (%) 69.25 £ 0.567*  69.01 + 0.59*  69.01 + 0.26® 6832 + 0.11*  67.82 + 0.10°
Crude protein (%) 24.74 + 058" 2518 + 0.44 25.44 + 0.25 2521 + 0.63 25.61 + 0.18
Crude fat (%) 481 + 0.24° 4770 + 0.12° 4779 + 0.49° 439 + 0.37° 417 + 0.03°
Crude ash (%) 1.18 + 0.11" 1.08 + 0.47 1.36 + 0.11 1.39 + 0.11 1.43 + 0.08

USee the legend of Table 1.

2All values are expressed as mean * SE of triplicate determinations.

92Means in the same row not sharing a common letter are significantly different (p<0.05) by Duncan’s multiple

range test.
“NS: not significant.
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Table 3. Water holding capacity (WHC) and cooking

of red Chinese cabbage powder

AR PHREZWNA 1 A Uebgton,
W7 Wl B A7E S0] F7MAES RoH0
2 vt 4T Belu, 5wyt w B

2%5 7R R3wolA WA vebdt. 71eds
S w7t vjE B ZU) seko] 2U1EERE A
Stl=tl olefRt Ak xR v AR =
SR EER-OEES s

H7Vefo| 2713k
E 7t474eFo] #@4stiE ®i(Jeon & Choi

2

2012)% A2t FAR AFES UER T
w7h wfs Bbo] 3RS Elo] 9l Alo]A8-Ad]

%t Y FVkR 71 5 = &4o] dad
Aoz AtgE T Winger & Fennema(1976)]
ot S7FSAE 7HE Al AR & ol
s 2270 gEA, 7184 So] "olA &
7FSAIES A =017 S8l A
A F=F FOfsfiok fhttal SHIth ERE 7HEA]
o] ke M4 EIt USSR, pHYF WeSE,

7IEAIRNS] A s, 7HE R w25, S5

0] ,/}:N

HA| & Ao dojub, pHO| 11 Y3o%
S wE=TH 51 Q(Flores et al. 2000). =
7FEAIES] FARS] SF TFY 4RE
AEZ Ao} 7]'%:'7:}3]0'“5 EYoEHN 7|5
EAFLE =017] 9% bRt A4 Y=

=2 Al
— 1

loss of Teokgalbi prepared with different levels

Treatments"
Items
Con A R1 R2 R3
WHC (%) 66.45 £ 1.932%Y 6323 + 1.48° 66.52 + 5.18*  71.19 + 3.29° 7479 + 4.70°
Cooking loss (%) 16.60 + 1.96° 20.29 + 0.60° 13.07 + 1.54¢ 12.98 + 0.86¢ 8.64 + 0.07

USee the legend of Table 1.

PAll values are expressed as mean + SE of triplicate determinations.
Y2 dMeans in row with different letters are significantly different(p<0.05) by Duncan’s multiple range test.
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AtHPark et al. 2005); Kim et al. 2007; Joo
& Chung 2007). ol=3t & Hst7] s of
g Az Al AE AEA 71522 diAste] 7t
QS A (Park et al. 2005), glucomannan
= H7¥l 7HEel oJgt A9 8E5 E°AY
(Kim et al. 2007), #AF AR = HES 7}
sto] wjE]Q] A7 FAES ¥5=(oo & Chung
2007) =0 A £t S7E ol&
Sto] z2], 7tgsk= HE ] AT FEI} AHol
B HA F7]1eF FAZE 2A aste] 7HEA
o] &71= ikl BAlsEH S H(Kim et al. 2005),
o]} o] 7tgdzFol S7I6HA =W HE Q] 7|2
AJo] GojAtk St tHBerry & Leddy 1989).
ol2gt H& shE uf FZAn|o] Wit vjS &
T2 7o =N e F7hskal 7Hd3ol

wobdl He Hlg FHHoE Ko Ak,

(AT 0.5%F 1% &7 v B22-S H71sE R1+
I R2T= FYRPL Qo 2% Hgh wiE
ES H7IE R3TIIAE fojFoz F7151H

o} Bd(springiness) A&7} F=0131 Foj| 95

FE7t HPE AT FoiZl o] AAEH thA
3EEE= s Uehd 3o R, R3TIA 7FE
A etk 2234 (cohesiveness) S AlE7}
FHAR7] A HyEs Y2 9t o 2y
F37F SN EIHCon)olA 7Y =4 Yl
), FgHRHA)T I viE B H7ARI.
R2, R3)2 S4HE2ZH(Con)oll Hl5t] R-2l5HAl
AotE] et A d(chewiness)E A& 44
5 U WA Hed B R B BH7L
=42 (Con)ollA 7P W2 ghol vgtomn,
HIERRI CE H71%E PR A)o] 7P =2 &
= Yech 3 gk vl B d7ARI, R2,
R3) 7toll= A3/dell Zpol7F gllont, iyt His
94 A7RHRI, R2, R3)o] S4dH=(Con)ol
Hof| A Yepdt wE v E0E H1e g
ZH7F S92 Con)ll HISt] =} 33
o] Z7Iet ol WXt HiF B MR HadE
(Table 3)°] S7F=]o] A&7t wobA, 12 <l
f HEPE =A Uit 2o & Hof Xt SA
9| 2AHE AolAfAet 7Ha= T e WA

o
Q= Ao 7 A A(Park et al. 2012), &

O:

2 fo

o)

o]

2 i B G Aold At F715kE 71
e Fastel 28 B8] F7huel 227
of IFL & Aow ARE} But ohfet 84

9| 2ARE Aot AwS A, 8 o

Table 4. Textural properties of Teokgalbi prepared with different levels of red Chinese cabbage

powder
Treatments"
Items
Con A R1 R2 R3

Hardness(g) 3242951 % 81574077 4264029 + 7,707.00° 42,01542 + 9,855.05° 47,566.06 + 8438.67° 5378452 + 11,869.62°
Springiness(%) 8136 +  340° 8103 £ 1390 7991 + 325 89T £ 441 7578+ 433
Cohesiveness(%) 7786 £ 64I° 7088 £ 521° 7001+ 57 6674+ 837 6598 £ 495
Chewiness(g) 399.12 + 100.59° 66421 = 14770° 59398 £ 95.11% 55557 + 13530° 53931 + 8834

USee the legend of Table 1.

DAll values are expressed as mean *+ SE of triplicate determinations.

3)a—

dMeans in row with different letters are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 5. Hunter color properties (L, a, b)" of Teokgalbi prepared with different levels of red Chinese
cabbage powder

Treatments®”
Items
Con A R1 R2 R3

L 67.63 £ 135%™ 6891 + 1.70°° 6497 + 0.98 60.64 + 159477 5568 + 0.82°""
E:;Ego;: a 1086 £ 099" 1214 + 141" 1139 + 14294 1357 + 067" 16.67 + 1.90°"""

b 2648 + 0.85° 2644 + 13377 2222 £ 047°"°  18.00 £ 093  10.52 = 0.80¢

L 6636 + 1.78 6439 + 0.72° 6344 = 2.11° 51.94 + 1.14> 5096 + 2.03°
?:;gjbi a 551 % 054" 489 + 0.28° 6.44 + 1.48° 6.83 £ 0.62° 7.49 £ 0.74°

b 2339 + 1.41° 21.56 + 0.51°  19.39 + 0.22° 17.15 £ 0.91¢  10.39 + 1.01°

DL lightness, a: redness, b: yellowness.

PSee the legend of Table 1.

DAl values are expressed as mean + SE of five determinations.

MMeans in row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.

ISignificantly different between uncooked and cooked Teokgalbi by Student's t—test at "p<0.05, “"p<0.01,
T p<0.001.

% 7HAeEol Aol HrhRo] SRo) et gl 4. Mg s}
Ao WA AE 5 R 4] o8] DAY Rig. 12 w7k w3 Buks Aske e g

(Song et al. 2000). °I5 9% F B=el 2 FF & AF] g9 ¥istE vehdl 2ol 1, Table 5
& A E OE QA A Aol AT g & ugk wie EE vk gz vk A%
Fo] HL4E At Uity AYA AciYoung A9 wisle el Axloltt. 71 A wZu|o)
et al. 1991). & AFoME &7 9] dRE AL F PrE Yehfe Lgk vigl ¢E A7t
bR YR A B9 AT wordedl 3 FAUREA)O] TP e A yebga, u

o= A Y 7ho| PR Aisojct, 7o B Aol 1S foHoR 7t

|

Treatments"

2 R3
After
cooking

See the legend of Table 1.

Con

Before

cooking

Fig. 1. Shape of Teokgalbi prepared with different levels of red Chinese cabbage powder.
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A4S & 4 YUk AAEE e agte B
A7t /4 EZTHCon)ol 7} F2 W= UrEMi
QarL, w7k S B H7RAR]L, R2, R)ES
27 Con)ell HIote] F-Y5HA F71ol= AT
S Holth s Ueli= bat W9zt v

O

o Aylgko] 27182 AAFOo R 7H4ASHA
/3 E2Z(Con)3 FgHEZA) vIst {72

2

91 Aol Heirh. olefat AFL 7d T 4
S gt bRhe Wik Wi BT FH7} 24
ZHCon)oIA 71 A RS, weh v
fox]
AA

(0]

A7tz wzue) 7
T L A= bgk2
Q2ojxo
Eam OlﬂioF A wzt
i 2] M=} Lgh 67.38, agh 7.35, bgt-
7.79(data not shown)@ 7+ vjS B Z}A|
A7 ©Z4n] Mo gfe njz Aoy Ho
At} E3| aglo] %94142§ bt A
B9k g QHEAlOPA M) e
Aoz gyzigct. 71 A gl uls}

SR P

ofr

Table 6. Changes in pH for Teokgalbi prepared with

during 20 days of storage at 5C

2 T Z o] ofm] Aty
< Hoj 71 Ao v|sto] TAEJATHL AFZtE| o]
At A F HJrol AAL= SAEe B4
Eol 38410 ¥ T

=t|(Benedini et al. 2007), ©§ZH
T'1:_1_1:11-9,] ;‘(47].& XJ/\HEﬂ— 27]—54

o] Hu] Ao g4 9= MAE

\1
1%
e
)
=
2

o

o2 Hof At} Kim et al.(2012)= AZX EX}f
4 J7IRE 2AA 9 YA 5 B4 Wt
et AoAE dx EnfE £ H7hEo]

ST E BE(ldhe AaH, FAT(aghE
S7HIA, 71E9] SAIFol &-8o] 7Festttal \

A3 Aol 2 AFe FARE ATE YERIH

oo

=2

uzk HH?—% o e eistel Az g2
5CoA AFBHEA 2093F 273

3 pH 5K Table 6 201, 2% 2452
gl JFL v pHE AR EGI 24
29| H7HE wig 8o wet xjolg ek

different levels of red Chinese cabbage powder

Storage Treatments”
Item
days Con A R1 R2 R3
0 6.14 £ 0.0179 596 + 0.00% 6.00 £ 0.00  6.13 + 0.00* 6.14 + 0.01*
5 476 + 0.00® 4.80 + 0.00% 497 + 0.02% 513 + 0.01" 5.22 + 0.00°
pH 10 470 + 0.00°%® 4.66 + 0.00% 473 + 001 478 + 0.01" 487 + 0.01%C
15 455 + 0.01< 462 £ 0.01°° 463 + 0.00"® 463 + 0.01°° 470 + 0.04®
20 447 £ 0.01P 454 + 0.01° 453 + 0.00C  4.62 + 001" 471 + 0.01*°

USee the legend of Table 1.
DAl values are expressed as mean +

SE of triplicate determinations.

927d\Means with different superscripts within a row differ significantly (p<0.05).
YA EMeans with different superscripts within a column differ significantly (p<0.05).



SAFY ME, 2237, By, 439 59 4 4
Hstel AgAgoe 5838 8102 F8oh= A Ao Hojzlth
oz IHHHHonikel et al. 1986; Miller et
al. 1986). 7t viS B H7F Hzam|o] A% = 6. XZMIHEO| Hot
7] pHE AAHOZ 596~6.14F UEFton, A 7 S B9 A7 5EHlE 5TolA 20
2 202 Foll= 4,47~ 4718 YERGTE = At A A7z St FABHES] 2% BAEEEQ]
Hog WE oA AA7|Zto] AifotHA pH7L malonaldehyde(MA) ¥ S7sto] 2|2 Al
KA o7 Yopr|= AP B}k o= &9l = =9 WSS & A¥k: Table 73 £tk EE A
SHE H7ISE AAR] AR A] AAR7|7H0] 718 golA @ A7 Bt thiobarbituric
of wet pH7F Worslthe Ea(Kim 20119} & acid(TBA)#E FXH R F7lok= AdFs B
AR Zako|qiet. E3] A% sYARE HE AF t}. o] A3z EafSo] AA7|7to] STl whet
ol A pH7F AstE| Rl ow, AR7|7to] dojds: TBA%to] S7Fohes AT BEthe ofe A+ 2
2 w7t v B (%9} 2%S F7KE R27 R3 et SARBIATHPark et al. 2005; Brewer et
T2 T2 S| H]sto] pH As} dAto] 994 al. 1992). £3] 1% 32 2% H3t w5 2 A7t
O & A UetEth. FUHRTHA)Y] A g S R2u R3-2 EH] Az 295 E A A
|2 Al pH7F B2 $2E Yepd A2 HlEI C 717 2 Agtol vlsf f9l2 o= TBAZLO]
7} AHdolBg SAYRE(Con)oll H|Ste] pH7E o= S Hlth wEhA Wzt viE B
2O ZA(Kim et al. 2006) 2.8 AbRFh tjRE 1% ol #F0 2 SAIF] A7 Al A4S
i

Bk

lo 2

W 7

1

[e)
o) AR

i
2

Aok vlAg=E WAl Rt 2t Ao 711tk
1! Goddar et al.(1996)7} Langlosis & Kemp
(19747} Bsiqiet. 2 Ao As g4 Alx

480 A9 AH7Izl0] AT mE pH A

2 Roz BEr. Wy W B
o H7tepo] S7Ktel wet TBAGtO] fo40
ATk 2 W7k ¥l 229] 5 polyphenol,

% flavonoid ¥ UEAOFAT} -2 dAsE B4

2~
T
ok

o

Al E7E v S BRS FUksto] pH WShE obgst ol SS] HEo® AzE o] X|H(Park 2019).

Table 7. Changes in TBA values for Teokgalbi prepared with different levels of red Chinese cabbage
powder during 20 days of storage at 5T

Storage Treatments”
Item
days Con A Rl R2 R3
0 0.64 £ 0.012°9 062 + 0.10°° 044 + 0.04°° 042 £ 0.02*® 032 + 0.04
TBA 5 0.69 + 0.02%° 0.65 + 0.02°° 0.55 £ 0.02°° 049 * 0.05° 046 = 0.02
(mg 10 0.95 = 0.02*® 0.89 + 0.01®® 0.74 £ 0.06"™ 070 £ 0.05°° 0.65 £ 0.06®
MA/kg) 15 1.09 + 0.14%® 1.00 + 0.08** 090 * 0.20* 0.85 + 0.31°® 081 + 0.15""
20 1.23 + 0.05* 1.02 £ 0.05* 095 + 0.10°** 0.91 + 0.04* 0.89 + 0.04*

USee the legend of Table 1.

YAll values are expressed as mean + SE of triplicate determinations.

P27dMeans with different superscripts within a row differ significantly (p<0.05).
PAEMeans with different superscripts within a column differ significantly (p<0.05).
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H] A-Lee et al. 2013)
k=3 14-E]-1H E}. Brewer

&=, A& 7], pHoll 9= "=thal skqict
(Keskinel et al. 1964). EXZ3}A|4pito] Alsls]
o] BA== hydroperoxide®t 22 AleHES
DNAY SHEZ &4AA o, 59738}, ot &
A, EARolE sk, TieHE o3 AHRE
9] 7|184& AstAZE 4 AUrKBrewer et al.
1992). Suh(1984)= TBAZIo] 1 o]+ woj At
=7} Eot 2807 0|8 4 Qirkal shelth
B Ayt w7t wijg B e gzu
79 WA oAl 2097t AASIo T TBAZEO
1o]st&2 UEht ol Ak A80] 7k ZoF

7. 3 HIENEA St Bt
=89 ¢ Thld glefo] BHE 14~21%

7
S AR o R AT F RoE I
AXE7F AsHE]7] ftHKim et al. 2006). A%+

717t % S71BAIEY Fui7t APEE =5
FE oA Ro] ol AYIE AR
gt AFo] I A7HEA R St
SAEY AAE B0 F83% FEolth A&
Adole xAeIt duso] FA ArHdA
dFE 20 mgk olstE 85k QtkFood

Code 2002). SA1E9] 344 A71Eid4 o
5~10 mg% W= AATS UEaL, 30~40
mg% "L A= 27| FudAR B2 Qo
2ol $ A7IHEA B 4F 9] ddE
Aol 7| wjiZol| W4 SHol ZA Hoigirh
7 HiE e JUIRE §4mEIE 5TA 20
A7 AStEA g A7 A S A
2 ZA¥= Table 83 2t & AoA= 9%t
HjS B Hrtol A A% 209714 B 23
|9 A A7IEEA o] 20 mg% ©lstE
SA=o] AFYH Aol Azt Zew B
Az G 2E APl gzn|o
g2 4 gFFo] 10.34~10.93 mg%°] k.
] w2 A A7IEEA
AZolA FolHo g Friete AEFS
A SAAEE Wt HiE £ 7 P&
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RoH,

(R1, R2, R3)=

Table 8. Changes in VBN values for Teokgalbi prepared with different levels of red Chinese
cabbage powder during 20 days of storage at bC

e Storage Treatments”
days Con A R1 R2 R3
0 10.34 + 0.837N¥ 1034 + 0.15°  10.17 + 0.72° 1047 + 0.54° 1093 + 0.83°
5 12.42 + 1.19™P 12.38 + 0.83°¢ 1142 + 041°®  11.14 + 293" 11.26 + 1.03
(Vrf;/) 10 1523 + 3.18°¢ 15.13 + 343 1383 + 2.33°° 1353 + 119" 1226 + 2.21<
0,
15 1857 + 230" 1879 + 0.15* 1545 + 1.19"® 1492 + 0.72'® 1435 + 0.27*
20 20.08 + 0.57* 19.85 + 2.90* 1821 + 151" 1732 + 325" 17.29 + 1.97"*

USee the legend of Table 1.

PAll values are expressed as mean * SE of triplicate determinations.

INS: not significant.

PAENeans with different superscripts within a column differ significantly (p<0.05).
Y2-dMeans with different superscripts within a row differ significantly (p<0.05).
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Table 9. Changes in total plate counts for 7eokgalbi prepared with different levels of red Chinese
cabbage powder during 20 days of storage at 5C

Item Storage Treatments?
days Con A Rl R2 R3
0 6.09 + 0.1199 602 + 0.03° 6.03 + 0.03® 599 + 0.01° 5.94 + 0.02¢
) 5 6.25 + 0.21%°P 6.17 £ 0.18°  6.09 + 021" 6.01 + 0.14*°  6.01 + 0.00
TP : . :
(logc CFU/g 10 6.56 + 0.05°¢ 6.31 + 0.03*¢ 626 £ 0.02°° 629 + 0.01”® 620 £ 0.04*°
15 6.77 + 0.01%® 6.58 + 0.09® 647 + 0.10°®* 6.29 + 0.00®  6.18 + 0.06™
20 7.60 £ 0.00% 7.53 £ 0.33**  7.00 £ 0.00 673 + 0.05**  6.00 £ 0.00%

YTPC: Total plate count.

DSee the legend of Table 1.

YAIl values are expressed as mean *
“NS: not significant.

SE of triplicate determinations.

94 ENeans with different superscripts within a column differ significantly (p<0.05).

82-dMeans with different superscripts within a row differ significantly (p<0.05).
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