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Abstract

The effects of the addition of Kimchi powder at levels of 1%, 2%, and 3% (w/w) to sausage formulation on the quality
characteristics of low-fat sausage were determined. The CIE L-values of low-fat sausages were lower than the control
(p<0.05), and were inversely proportional to the level of Kimchi powder (p<0.05). The CIE a- and CIE b-values of sausages
increased with increasing levels of Kimchi powder (p<0.05), and the pH of sausages decreased in proportion to Kimchi pow-
der acidity. Kimchi powder was effective at retaining added water in low-fat sausages since cooking yield, emulsion stabil-
ity, and viscosity with the addition of 3% Kimchi powder was similar to that of the control. The protein and ash contents of
sausages were not affected by Kimchi powder addition (p>0.05), while sausages containing 3% Kimchi powder had the
highest water content (p<0.05). With increasing Kimchi powder concentration, hardness, gumminess, chewiness, and sen-

sory scores increased in low-fat savsages (p<0.05).
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Daesang FNF, Korea)S H 2ol 7+3F H(pH 5402
4+1°Col|A 14L€7F ¥Ha A7) $(pH 4.3), 7] (MS-9001-
R, Oska, Korea)E ©]-&3}o] 253 & 60°ColA 124]7F
& E3Z7](Enex-Co-600, Enex, Koyang, Korea)S ©]
f51] AZRE AT A% & 2247)(KA-2610, Jworld
tech, Ansan, Korea)E ©]|-&3}le] 3027F 2= AR
35 mesh A|ol FHAIA SA|Foll ZEL37]d A==
FUSSATHETR: 8.02%, WA 13.62%, A9} 5.88%,
31E-: 18.05%, AolAf: 47.83%, FEESH: 574%, pH
4.56). AZF XE2-2 PE/Nylon film(107 pm thickness,
Kirin Chemical Co., Kimhae, Korea)ol] A#XA-S- 3}
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%} Z|(Landrace x Large White x Duroc <) 67/]€#Hog ©
2 F 487b0] AE)o] W HBE FALSM. biceps
femoris, M. semitendinosus, M. semimembranosusys A&
A9t 4288 BE Apla ANEHL AAHYO.
H, AL A4S AAT F 242 8 mm plateZ £

Table 1. Formulation of breakfast sausage containing Kimchi

powder (Unit : %, wiw)
Treatments®
Ingredients

Control T1 T2 T3 T4
Pork meat 60 60 60 60 60
Pork back fat 20 10 10 10 10
Ice 20 30 30 30 30
Salt 1.5 1.5 1.44 1.38 1.32
Phosphate 0.15 0.15 0.15 0.15 0.15
Sugar 0.49 049 049 0.49 0.49
MSGY 0.05 0.05 0.05 0.05 0.05

Garlic powder 0.24 0.24 0.24 0.24 0.24
Onion powder 0.49 0.49 0.49 0.49 0.49
Kimchi powder 0 0 1.0 2.0 3.0

DMSG : Monosodium L-Glutamate.

Y Treatment : Control (Fat 20%, no addition); T1 (Fat 10%, no
addition); T2 (Fat 10%, 1% Kimchi powder), T3 (Fat 10%, 2%
Kimchi powder), T4 (Fat 10%, 3% Kimchi powder).

3l ALgslg T A3 AME AR {88 AR
i3] E Table 13 2tk &8 {852 silent cutter(Ni-
963009, Scharfen, Witten, Germany)°llX] 8558 A| &3}
WA AF, <14H (phosphate), AXEY 53 A X
2 WS HUst {388 AT AZXE 3=
o] Wgare Aol o EHAT YulA F3HBE 27 23
mm ZZHA Alo| A (#240, NIPPI Inc., Tokyo, Japan)ol| =
Z171(S-8, Sirman, Marsango, Italy)S ©|-8-3fd 215k
75°Ce] 3 FZoA 30% B 7TE T 1A R
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AU BSOS AOAC(1995) WHol &8t 4-8-(105°C 7

AR 5 g FHot 7 20 mLF E£338tY Ultra
turrax(Model No. T 25, Janke and Kunkel, Staufen, Ger-
many)S ARSI 8,000 rpmol|A] 1837 723 & R/
A= pH meter(Model No. 340, Mettler-Toledo GmbH,
Schwerzenbach, Switzerland)E ARE-3le] &5t}

M =£H

S (CIE value)2 colorimeter(Chroma meter CR-210,
Minolta, Japan)s AF&3F] W (lightness)S YEN= CIE
L gk, AT (redness)S UYEN = CIE a 403 A&
(yellowness)E WE= CIE b 4t St o|w 9]
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Cooking yield (%) =

Weight of sausage after cooking
' - x 100

Weight of sausage before cooking
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39 f31892 Hughes 5(1997)9] W0l wa}
SR 25 g8 =5 F3E-S 50 mL YAEEFHE
o] X3l 2700xgoll A 187F F4EF & 3087 75°C
AA 74EE F, THA] 2700xgell A 383 AAREE HA
ST Fue 4w A 43dE tg 2usEe

crucibled)] W= FH (plus pelle)e] F-A|= E}/\] =3 3}
| 3., 105°C B} 351t X3k thA] crucibled] ¥
AL S43EH. F F8E W(Total fluid released; TFR,
%yt AW (Fat released, %)yS ofedd} o] A3}

I 5 k8] xpo)lE E<SA (Water released, %)2 VERY

ATt

Water released (%) = TFR (%) — Fat released (%)
TFR (%) =

Weight of centrifuge tube and sample

— Weight of centrifuge tube and pellet

x 100
Original sample weight
Fat released (%) =
Weight of crucible + dried supernatant
— Weight of empty crucible
x 100
TFR
A N :"cx-l
F3=9 A= 3)AAH T A (Hakke Viscotester® 550,

Thermo Elctron Corporation, Germany)S ARE-5l] =743}
Fom A5l k2 8 go|Rl1, cylinder sensor(SV 2)<
o]-8-5}] shear rate 5 s'ollx] 100 s1OB AFEA]F|HA
6027t AHY] FEm)e) WEE 2Fsact o o, &
M9 SAXEE A1) 931 Cryostat(Lauda, RKS-
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XT2i, Stable Micro Systems, England)S ©]-83}] =43}
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Soll HA3A Fa F H A YERT curve
st 24 A28l 7 E(hardness, kg), HA
(cohesiveness), 2 A (springiness), 7/d(gumminess, kg),
8- (chewiness, kg) 5& T3t} omje] A AL
maximum load 2 kg, head speed 2.0 mm/sec, probe (@

2 plate =
£ °&

0.25 mm spherical probe), distance 8 mm, force 5 g_i
A8

RS AL
W5 FAYLE 1089 Hdade Aeald A8
&t SEE A 19} &0, HIPIE 52 4‘1—74/\] 134

AR HeE7e 4 AT wet AxH DAAE
=°] 10 mmZ 721&6}5'_ A, g0, 227 OFA, AR
2 713 %0 diste] Zkzt 1071‘5] o2 HHsha 1 %
TXE T8t vlastath 2F 35d 108 71 %
(10 = extremely good or desirable)2. = Ve, 11-& 7}
A okt 3 AEl(1 = extremely bad or undesirable)Z
UERR AT

SAXZ

EABAL SAS program(Statistics Analytical Systemn,
USA, 1999)¢] GLM(General Linear Model) procedureZ
Fote] BAsR, AT 78 B 7t ¥lal= Duncan
o] tFAAE B3 o A (p<0.05= AAIstHT

a4 o 0

IdiMF H|I

AXELS FF 2A)A9] YNPGRS Table 20] 1}
ERHATE SRS 3 RShae 29t 243%17}011
el Al o)z} giglon, AWeaa EstekaiAgt
2]FR] Aol YERYUTH EH 2T FREFFHE 61 05%
2 7P 29ken 21':‘“?;} 21.31%% 71 =4 UE
ol AeTke] R ES HlusEd AXEY 73
7F AR 2AA] Tie T4°ﬂ Hl&l FoFoE kot
(p<0.05), A} T AAED F317F AR AR T

It TAAET Zholls 2pelE HERNA] EUTHp>0.05).

BT F7Re Y Fo Ro] Holdast A%

gtod Fo] 23 Yol 7 &4& HASAT)7] wFoltt
(Choi ‘et al., 2007). =3} frankfurter sausage(Chang and
Carpenter, 1997)2} meat ball(Yilmaz and Daglioglu, 2003)
o oat bran~9—- A7)l 719 AL S8 £4L8 ol
ol ATe] $1 Fo| Z7)EITT Bste] B QAge}
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Table 2. Compositional properties of low-fat sausages with different Kimchi powder concentrations

. Treatments"
Traits '
Control T1 T2 T3 T4
Moisture (%) 61.05+0.98¢ 70.94+1.118 71.65+1.16%8 71.71£1.0648 72.63+0.834
Protein (%) 13.64+0.53 13.69+0.62 - 13.66+0.52 13.62+0.67 13.65+1.02
Ash (%) 2.60+0.29 2.52+0.16 2.55+0.26 2.57+0.14 2.50+0.10
Fat (%) 21.31+£1.274 10.28+0.86" 10.58+0.39" 10.39+0.94® 10.09+0.70®

All values are mean + S.D.

A€ Mean sharing different letters in the same row are significantly different (p<0.05).
DTreatments are the same as in Table 1.

Table 3. Comparisons of pH value and CIE L, a, and b values of low-fat sausages with different Kimchi powder concentration

. Treatments”
rais Control T1 T2 T3 T4

Raw meat batter

pH 6.14+0.03" 6.20+0.044 6.11+0.035¢ 6.07+0.04¢ 6.03+0.04"

CIE L value 73.22+1.514 68.47+1.928 67.66+1.628 65.88+1.55% 63.86+1.16°

CIE a value 4.22+0.21F 7.67+0.44P 8.33+0.20° 9.08+0.48" 10.27+0.824

CIE b value 10.54+0.18F 11.52+0.48° 16.31+0.38¢ 18.72+0.48B 20.79+0.474
Cooked sausage

pH 6.34+0.074P 6.39+0.05" 6.32+0.05° 6.25+0.05° 6.20+0.05

CIE Lvalue 71.39+1.274 68.62+0.47" 67.72+0.73 65.80+0.47° 64.79+0.55E

CIE a value 4.59+0.50° 4.72+0.29° 5.19+0.35°¢ 6.68+0.288 7.61+0.554

CIE b value 9.79+0.68 9.56+1.25" 14.10+0.73¢ 15.95+1.445 18.19+1.054

All values are mean + S.D.

£ Mean sharing different letters in the same row are significantly different (p<0.05).

DTreatments are the same as in Table 1.

pH H|ir

pHETH AXEE B pHZF 2t7] WEQd A
9tk =3 718 A {EES] pHEY 7HFE & &AA]
pH7} =& A¥te HIEH, oy 7tdshs B¢ W
iAo ofsir AT o] ekl AL o)d] o3 =
ofujAt Z7lof oA B2 olo] FEHA U7
&l pH7} AEde Ao Z BATtHMorin et al., 2002).
olst A ATE fARTRES WG HEEAE
(Lee et al, 2004a)ol|lA pH7} W& FAREES SA|F
7Yoo s AF9 pHr} WolE Frbske] F71E
ol ¥ pHE YEMUT T BIEHAT. 228 oat
fiber(Steenblock ez al., 2001)E 818 &A|A 718t
£ W pHl JTFL FA @ik

Az H|W
SAIEY ML pH, F7HEY FF/, 72 T o3 ¢
g Ae Fo] J32 FrHOsburn and Keeton, 1994).

A E o] Hyin|Eo| mE {35 HAXY HMEE
M2 ZATE Table 3] YERiUTE =S Yeh)e
CEE L gte 77} 02 Hei7ol vs) 95os &
srov, HelPE PALBE Hrkdo] 27K T} &
9A o7 ol THp<0.05). Claus -5(1990)= bolona
sausageol] A R0 2 hA|FAES 75 Yol FoiR
ok R 3HT. T3 Fernandez-Gines 5(2004)2 &
o] A7}eko W} bolona sausage®| CIE L gho] HA~3}A
28l Mansour®} Khalil(1997)2 wheat fiber 7= beef
burgere] Wxol F¥S FA| FIYTL 3f] B A9 o
£ ZA"9E JeiRlY. 12y AN EE Y= CIE a
23 AT E JehE CIE b 35S 7x)Ewe] Hrleko]
Z71ghol} Wl Al F3tel| FAF R FUkshe A=
HAT Oat fiberE 318 AlF) H7} 39S #i= CIE
a @3} CIE b gt EFolA Hrbkl et Fo4d xjol
E Bo B A7 FARE TS YERNATHSteenblock
et al, 2001). 7}E ¥ &AR|] A i3t A= 712
A F3Ee] Arrt gz golxl 23E eI
U CIE L &2 3%E A7Is T4xg7olA 71 5 &0t
A= AAE JeERATE Aol Sl wet Al &
Ao 93FS 30} Fernandez-Gines 5(2004)2 2]
z) 7}8ko] bolona sausage®l CIE a #tol|¥F, Cofrades &
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Fol s foHos e sldsge Yehigon A
7ol SVl wet Ao 7taago] S
50% AYAZIE AAadta WY FE =20 AR A
T% 3%9] ARAEES 7S T4 7HE 0] 94
o2 7F & FAE HEMISILH (p<0.05) iR To=
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Fig. 1. Effect of Kimchi powder concentration on cooking
yield of low-fat sausages. " Mean sharing different let-
ters in the cooking yield are significantly different
(p<0.05). PTreatments are the same as in Table 1.
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Emusion stability (%)

Control T1 T2 3 T4
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Fig. 2. Effect of Kimchi powder concentration on emulsion
stability of meat batters. #“ Mean sharing different let-
ters in the fat released value are significantly different
(p<0.05). ¥ Mean sharing different letters in the water
released value are significantly different (p<0.05).
DTreatments are the same as in Table 1.
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83159 FEEA(Water released)™ A %<4 (Fat
released)dl] WE 3R UIgt A= Fig. 29 ¥}
WAt FEEALS TN 7HE 22 295 Hx
p<0.05), PAER Wrhgo] Zrhel ek B 2
S0, 39 TalE F9lH2) FolE Bolx Ak
qL-:rLQ]r Hlwste] TiolA 71 & FEEds vERd
L giETRg AW A9 TS B Bol 37}
) eI, 2 e Aol o] 12
g ool PARY WiRe] SIS &
B &o] Yolx|e ZA7ES By} AuEkeAe T T2
AA FelHog 7 & £X8 YERIT T4o1A 71
=3 71 YUERGTHp<0.05). A4de] F9E ti=Tollx
‘ A7 ko] e A RTE AU AX|R AAIR
A AHERA 3R] Fohk
Sol e}, A 244 TIe) AE T8
£43 GAA FaloPR o] BebRe] e del B
gH Aoz AlgHt) a8y AT s 7]
el #igo] kel et FelKel Hag et
9N, ol DR 229 RG] S Ao 5
2o 5223, oledY T 19 HEeT BHR
o oA & AF3A =7] vfZo|tH(Thebaudin et al,
1997). S8 HoLHRE 84 AoldF, #84 Aol
. A3d JE9 ol we} 7 F&o] BRI
(Shand, 2000), °|1& 3} AlFl ﬂ7}3}ﬂ'€ - A o= |
FE&E S7ME B ol I AW FTEe 57
Al1A £ B35 A THGrigelmo-Miguel et al., 1999).
Claus<} Hunt(1991)= 2%2] carrageenan3} oat fiber =
frankfurterdl] F715159S W] 71EHE 7-8% €9 B
Bk olug} pea fibers F7F8H A A" bologna sausage®
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shear rate 5-100 S'Ioﬂ/ﬂ 12 3¢ =438 2R 7| Hd
3t A¥= Fig. 3(A)F 21 1 F &7 H A=
Fig. 3(B)°ll YeRfRich. HXELS FH7FshA &2 =
?94 A 27 AEE 175 Pa-s2 7P =3k Ak
& 50% 1 W] 2 =9 AT S4% =
%;Ll;-_l;— 80.4 Pa-sZ Wolx A#E BT} L3 AR
v gl AXE2S H7he AR HAEE F7HIA 3%
o] X Ree A7E AR AT T4= 155.5 Pa-s2
A58t} o] shear rateE EASHA =HS W] 4lo)4d

i.



SRS 2Ux| EUO0| MR AMKIS] 22 S| Olkls Ha 151

5

200 ¢
~—@—Control —3—T1 - B T2 A~ T3 —A—T4
0
8 150 |
&
=y
o5
S
7]
2100 |
el
=
W
oy
™
<
0
0 20 40 60 80 100
Shear rate (s'l)
B) 200 .
A
A
& 150
Fag
[~ ]
e
[* ]
Z
>
100
50
Control T T T3 T4
Treatmentsl)

Fig. 3. Change of apparent viscosity on meat batter contain-
ing Kimchi powder. (A) Change of apparent viscosity on
meat batter for 1 min. (B) Maximum viscosity on meat
batter. Y Treatments are the same as in Table 1.~F Mean
sharing different letters in the cooking yield are signifi-
cantly different (p<0.05).

o Frlge) wet Aer) AsEs veidle Reldh
Claus®} Hunt(1991)= =5-F3+=9 sugar beet fibers} oat
fiberE H7F6IS W ZTHY HE7F AT wheat
starch®} ISP(isolated soy proteinys H7}6}98S e A=
o] P mx|A| =tk 19 Dogan 3-(2005}— 3
e Asxe H7HEY FF £580 7 28 ik

n|Fthy B s, Aktas®} Genccelep(2006)= 5312
A=) Aol AEAS) 3718 Zeida o),
ol &gk iﬂrﬁ t ?—'8 ©3)3 ;q] 21].:_0]——31 2935 7]

5}%% ‘M sahe JME]Z] —% Roe AlgET)
oloh B ATANE EUR 2 u, AXRY Ate &

AE AZA A=Y dsi g8 FH dEle AE
AZ7} 7P AR HAT

=X|2} H|T

SAES) ZABE A A DLz Folo] o}
2 iAo WAL malA HekE “)T‘ AL, H7tE=
ZRol} R|v}t ol ueH e gebd 4 Ytk (Moon et
al., 2001). =3+ H7HEE 7S S R FEol w2t
A Z2AAH EAQo] dEA Yed F UTH(Pearson and
Dutson, 1994). AX|EE Hrlekol ME X AA)R| Y
Z A7) W3t A= Table 49} 2T 7 E(hardness)=
2771 & Aol Bls] meldeE F4AL(p<0.05),
T4 2771 T134 T2 A7l vid] 3o 1 (p<0.05)
T4 gET F999 ok QT Tk AR
U]—_Q. 5(47].-5-]. zﬂ ;]H]— )\A] ;(]‘1: 7] ;(]Htﬂ- ;<~'I7’|_E§|:o’| 2‘-_7]_69
A W} Aok E4HE 2 4 AL A v
(springiness)?t -2-FAd(cohesiveness)> * &)1kl 3
A Folg Holx it 74 (summiness) S
(chewiness)} & T13 T20|4 713 & X5 YERJIC.
H(p<0.05), AAEHE] H7FFo] S71d wiet el A2
2 Zohgor, xT9 T49= Afo]E HolA| {utt
(p<0.05). Lee 5(2004ay2 FAAIE 713 AR O
27urt Aelo A Folia 4318, Be o
2L Yol uhal 9L, Lee 5(2004by & EE-S
W 2419 ARE % Bl el Z74gel
o 27K w301 BRlRe Slold QBE A
o1 Holx| YT MG Oat fiberS H7Fe
frankfurter sausaget™ Z7}&ol wal FE7} 7HAE o
(Steenblock et al., 2001), ¥ A3y} & Z3AE Y
ATk, Cofrades S(2000)2 soy fiber®l FH7}aro uhel

Table 4. Texture properties of low-fat sausage with different Kimchi powder concentrations

Treatments”
Traits _
Control T1 T2 T3 T4
Hardness (kg) 0.41£0.05* 0.35+0.04C 0.35+0.06° 0.37+0.038C 0.39+0.0448
Springiness 0.90+0.02 0.90+0.02 0.90+0.03 0.91+0.02 0.91+£0.04
Cohesiveness 0.54+0.06 0.55+0.04 0.55+0.05 0.56+0.03 0.54+0.03
Gumminess (kg) 0.22+0.04 0.190.03® 0.20£0.05® 0.20£0.024B 0.21:£0.024B
Chewiness (kg) 0.20+0.034 0.17+0.02¢ 0.17+0.03% 0.18+0.01B¢ 0.20+0.0248

All values are mean + S.D.

A€ Mean sharing different letters in the same row are significantly different (p<0.05).

DTreatments are the same as in Table 1.
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Table 5. Comparison on sensory properties” of low-fat sausage with different Kimchi powder concentrations

. Treatments> | |
Traits -
Control | T1 T2 T3 T4
Color 7.70£0.678¢ 7.10+0.88° 8.00+0.828 8.90+0.74% 9.00+0.94%
Flavor 8.100.74" 6.80+0.79¢ 8.40+0.52"" 8.70£0.67%" 8.90+0.88%
Tenderness 7.2020.63° 8.60+0.70% 8.00£0.67"" 7.70£0.82%¢ 7.10£0.88°
Juiciness 7.60+0.528 8.10+0.74B 8.10+0.884B 8.20+0.634B 8.45+0.50%
Overall acceptability 8.30+0.67° 6.95+0.69 8.30+0.678 9.20+0.63% 9.10+0.74%

All values are mean + S.D.

A€ Mean sharing different letters in the same row are significantly different (p<0.05). |
DSensory scores were assessed on 10 point scale base on 1 = extremely bad or undesirable, 10 = extremely good or desirable.

DTreatments are the same as in Table 1.
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