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Abstract

In this study, the effects of Corchorus olitorius powder on the quality characteristics of emulsion type sausages during
storage at 4°C for 28 days was evaluated. Sausages were produced containing 0.5%, 1.0% and 1.5% C. olitorius powder.
The pH values of sausage containing C. olitorius powder were higher than the control during 28 days of storage. The L
and a values of sausage containing C. olitorius powder significantly decreased with increasing C. olitorius powder
content; however, the b values significantly increased. The volatile basic nitrogen (VBN) and nitrite content of sausage
containing C. olitorius powder were lower than that of the control. Especialy, the VBN and nitrite content of sausages
containing 1.5% C. olitorius powder were significantly lower compared to the control. In addition, sausages with 0.5~
1.0% C. olitorius powder had higher hardness, cohesiveness, gumminess and brittleness than the control. In regards to
the sensory evaluation, sausages containing 0.5% C. olitorius powder had the highest overall acceptability. Therefore,
these results suggest that it may be possible to manufacture sausages containing 0.5% C. olitorius powder to help

improve the overall quality of sausage.
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A 9] 71543 A7Ado] M=ol BaE]leh Eg
SAZFO 7154 AAME HE(Fermandez-Gins 5 2004)
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gEHHUKang IH 5 2008) 5 £AA xﬂzoﬂ 718
HI1s Ha o

$kH E=Z7]oKCorchorus olitorius L.)+= IUF-3KTilia-
cese)oll &she A AAE ALAE olFES AT
Agko 2 36.7% T, 207% A, 22% HAA o
3, 111% 3 skl lal(El-Mahdy ARe}F El-
Sebaiy LA 1984), 1 wvtell HWIE}R] B1, B2, C, E¢t 4§,
Z, 9, H 5o DlLﬂ &5 st 1 2m™(Oshodi AA
1992), £3] B-carotened} Iutein®] FH3}cHFarag RS 5
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lof] oJ3l &3}l ZHg(Azuma K 5 1999), | ~HE
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1. &2

E-27]oKCorchorus olitorius L.)&= A7|% oFol|A &+
ghste] 50TCollAl 12417F A21=AIZ1 & grind mill(M12s,
Hankook Fujee Plant Co., Pusan, Korea) 2 E43 & 7}
= ﬂ](z 1 mmE 28 FA E2sst AFS ARSI L
H, 552 HA FAFAE (F)BAAFANA FY3t
R, 1 9 FAEE AT dFutEAA FYste] AMS
stk olw] AAIA] Alzol| o] &3 AR g =HA
SAFHANA HA=gt A AR A S AASL AA
5 mm plateg ©|83t] 4(M12s, Hankook Fujee Plant
Co., Pusan, Korea)gt & Al&-313T.

2. AAX| x1|x
SAA = YHbH o2 o] 8F= ﬁ‘r?fé AR Az
H(Lee R & 2003)°l F=3te] Table 139 Z2 HIH|=

A zstAet. F ok E_T'ra snent cutter(E-46950
XIRIVELLA, Valencia, Spain)oll ¥& & A&o=7 3|4

ok
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Table 1. Formula for emulsion-type sausage

Ingredients (%) C T1 T2 T3
Pork lean meat 70.7 70.7 70.7 70.7
Pork fat 10.8 10.8 10.8 10.8
Icelwater 14.3 138 133 128
Phosphate 0.2 0.2 0.2 0.2
Sugar 0.5 05 0.5 05

MSG 0.06 0.06 0.06 0.06
Mixed spices 3.44 3.44 3.44 344
Corchorus olitorius 0 0.5 1 15

C : Control, T1 : Sausages added 0.5% C. olitorius powder, T2 :
Sausages added 1.0% C. olitorius powder, T3 : Sausages added
1.5% C. olitorius powder.
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T ARTY =4S WX dd HtEe B2

WrE AMRSIRA, 4% H7HE £ & 1@2
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I HstHA TUH i do] FE3] SEHEE 31
o &R ERES 2571 13~15T Ol*c} = A %E%
FYstHA FSHAS vhH Y, 7852 sheep casingell
=215l smoke houseol| 4] 60°C oA 40%, 80TColA 30
B ¢ 57 71Ed & A20A Wagk ts 4TAA
AAstHA A2 o] 83T

3. pH & Mz =H

pHO 42 ZA M- Als 10 g& SFF 90 mL
2} A homogenizer(AM 10-140, Nihonseiki Co., Tokyo,
Japan) = 13,000 rpmell Al 283F #&3te] pH-meter (Me-
tronm Swiss, Herisau, Switzerland)Z ZA3Ith I8l
ML) Aee AANAE Axst g EASE 4°Co
A A8E e F 383 WA 03 cme] =]
2 Z} AAA|(Minolta Co. CR-300, Japan)E ©]-&-3}¢]
L*(B5), a(ZFA%), b*(FA 53 53] vHE ZAsITh

4, ?—Ih'ao S7[ef A

Fakd 7l "4 gH(Voldile basic nitrogen, VBN)
2 Takasaka H(1975)°l oJstd AlE-E A= 10 goll 7%
trichloroacetic acid 89 90 mLE Y1 Fd3A A 1
ool 1 mLE FH3F] conway unitoll ¥ol FitE=
7Ie) HAe] 9FS 001 N HCl o=z ZA3lo] ofg) 2
of ofsted I A7IE) AASIFES &S TSI

(v, —w,) X fx0.14
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VBN(mg%) = x 20 x 100




Vs A& HAAXA (mL)
Vo o FAIE AHAX (mL)
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ATk AlFEE 20 mLS A@dol Hskar sulfanyl amaide
£ 1 mL, n-ethylene diamide £ 1 mL, g3t &
AA 73l 208 F 540 nmol| A T3 EE AT

AxF 27A 9 227 24 Rheometer(CR300, Sun,
Osska, Japan)S ©]-83l] mestication test® 74 =(hardness),
£ 4 (cohesiveness), €+2Ad(springiness), A 2Hd (gummi-
ness), 4|4 (brittleness) S ZAFEFG oM, olufe] Bz
712 chart speed 100/mnVmin, maximum load 10 kg, A
B3] 15 mm, adapter No.1& 53] WHE =439}
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ol tigk IAE 5 TEE] 10HS B52UoE =

T et BEHARE AASEAT o5 WEH I
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Fig. 1. pH values of emulsified-sausage containing C. olitorius
powder during storage at 4°C for 28 days.
C : Control, T1 : Sausages added 0.5% C. dlitorius powder,
T2 : Sausages added 1.0% C. dlitorius powder, T3 : Sau-
sages added 1.5% C. olitorius powder.

EZ27)o} BHe H7igk &A1X9] pH ¥W3= Fig. 1
of Yepiith. &AA] AlZE A% pHe d&2T 2 B2
7)o} B2t H7} AAIA| 7} 593~5.98= UEROH, A
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Jo] wE 2 Aoz pHZE ZF4dtE Langlosis
o} Kemp(1974)2] R9} YX|etAth A% 28Yol= o
Z79] pH7} 5952 UEREA, 05%, 1.0%, 15% ==
710 H7He] pHE 247t 6.04, 6.07, 6.182 YUEITE
& izl vt E&27)oF H7FY pHEkel =%k,
ER27]0F H7bFo] S/METE pHYF AARVIRE St =
Al GeERgou fo82 fIith ol ALY EEE 03%
A7rste Az AR 2] pHZE vIE7E] vlE] =
AL A8 ZEY 22 FrA o] EoF pHrLE
=7 YebdtHdung IC 5 2003)= Aol FAEH, &
27)ole] Afol= ZF, dF 59 F718E FH(0s
hodi AA 1992)3taL Slo] pH7ZE =7 Uehd Zle= A
ZrEty, a3y AR E WA 4 pHe W77
wrg} A5sth= Ha7b tDemeyer DI} Vanderkerck-
hove P 1970). ©|A2 Hs9} H7HEe wigwlZl &
2AA Az D AR 219 ZolodlA 7IRIE L, HAE
Aol o3 9714 =2 =%(Pearson AM2} Young RB
1989), F=+= Z4ke] 2 HE(Brewer MS 5 1991)%F &
g 7FA 8dd o3 G A= "X o= AFRE AR
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Fig. 2. L, a b values of emulsified-sausage containing C.
olitorius powder during storage at 4C for 28 days.
C : Control, T1 : Sausages added 0.5% C. dlitorius powder,
T2 : Sausages added 1.0% C. olitorius powder, T3 : Sau-
sages added 1.5% C. dlitorius powder. Means + SD with
different superscripts in the same column significantly
differ at p<0.05.
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Fig. 3. Changes in VBN contents of emulsified-sausage contain-
ing C. olitorius powder during storage at 4°C for 28 days.
C : Control, T1 : Sausages added 0.5% C. dlitorius powder,
T2 : Sausages added 1.0% C. olitorius powder, T3 : Sau-
sages added 1.5% C. olitorius powder. Means + SD with
different superscripts in the same column significantly
differ at p<0.05.

VBN contents(mg%)

Zo] 5~10 mgnd w= A1 “dEje]a, 30~40 mg%
o we i 27] dejoln, ASA1Ee eyt VBN
k<l

AR AAE D ARG FIEE st 4ToA
289 &% VBN #= 4% ZAE Fig. 39 YERIS
th &A1R9] Az AE VBN g T 465 mg¥%, =
27)o} Bt My 27 453, 453, 451 mgwz ek
wow, A7 149 o|FREE EE7oF S A
¥4 ke bzl Hlske T1, T2, T32 VBNY %k
o] foHo =z TFASHTHp<0.05). H=3t #A7]3te] 7
gl met EZ7|of B HrisFo] F71EE VBN
e o Ao, 53] E27oF B8 1.5% HI7F Al
VBN SAl&x7t 71 34 Yebsth gyba o= VBN
el SV AR 9 S8kl WSk} proteolytic
oA Ee] F7tel 7]18H7] Wi (Han KH 5 2006)°.=,
2 AT tizT] vls] E27)oF B8 H7F A
VBNZko] wetom AA7|7ke] 34345 VBNFel =2
Al 723 ol EZ7)opF AAIX Y dald HE
tha AAANAFE o2 AR

4, E27|0t H7I AA[X|2| ofEAt0|2 FEF HS}
OPAMES A SAIF LA ZA e TAA
71 98-S & botulinumiTe SAAAS A=
2hg-o] glom, WA hemoglobing] H& AtstAZ o2 M
met-hemoglobing AdstAu opdl} Agtsie] Weld &
A<l nitrosamines A4 THKiIm DS 5 1987).
EE7|oLE HIIRE ARG oAbl A7 ARE
olr 7] st} AxgE AAIAE 4TANA AAsHA o}
A RS S4% A34E Fig 49 JERRASE Al
Z A% U=+, T1, T2, T3= 22 60.35, 50.80, 50.63,
39.35 mgkg®| otditole S YT & tix
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Fg. 4. Changes in nitrite contents of emulsified-sausage contain-
ing C. olitorius powder during storage at 4°C for 28 days.
C : Control, T1 : Sausages added 0.5% C. dlitorius powder,
T2 : Sausages added 1.0% C. dlitorius powder, T3 : Sau-
sages added 1.5% C. dlitorius powder. Means + SD with
different superscripts in the same column significantly di-
ffer at p<0.05.

Toll Hls|A EZ27|o} BT Hrlgo] FUIdSE oAt
o] gaFo] e groZ YElyith ol ¥S MU
AAR 9] AT AZ KT Wolo] eryl O 4E o)
A4k geFo] o wotom, #Wle] 3-H phenol 33t
=, acorbic acid 52 olA4td AA Fgo=Z ) o}
A4k ke WEUE Hil(lee R 5 2003)9F A
A EZ7)olol FE JE dAEsEdE 9 F4iks) v
E}Yl S5(Oshodi AA 1992, Azuma K 5 1999)o] op& Ak
A FHFES EE AR AT 13 AR opEAk
ZFFe A7z Aghel| wel 7Aaste] A4 28Y
o= 2= 2260 mgkg®z, T1, T2, T3%E PHIAIZ
20.96, 20.56, 17.96 mg/kgo 2 ettt wEba o]z
A= AR7|Tke] gl whe) opdAk 2hREF] A
Slth= Z3KChoi SH 5 2003)¢} IX|3FAT) T3k 27]
o} nRIZIAE EZ7)o} Bde] HrigFo] BeE o
AF ZEREFO] T2, T304 fF93q] HAE Btk o]}
o] AR Azl ERE7|o} ' H7h= ofEAbol 2 &
Aol A7} = o= ALRHT
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EZ27]0F H7bol| W aAIA 9 ZAZF 542 Table
20 YJeERITE dvtdo g A Ee] AL FH
Aot i, A5 dH, AVtEe THU
5o wekd gekd 4 da(Choi SH 5 2003), 71
o] 7FdLx9] ztold og Tl WA AHET}
g A 2HEAHo] th2A YehE F JTHSong HI 5
2000). AEw tiETol BlE] T1A &2 FXE& YE
Wbt T2, T3olA & SolAle AdS JUehila, 83
AL T304 FejFoz e x5 Uit H3
AL tixTol vlE) EE7]of & HUbelA & #
< Jepiglon, T1 T27F fodo=z =2 S
B T8y g8 g2 Bis] E27)of &2
HA7HrA B Bkt folAQl ztole HolA] et
Z Tie di&7ol 8] AE, H2Ado] oA &3
A, &AL A4Sk, T2 izl vls) 34, A
24, MR FolA 1, A=}t ©EAdLE ApolE Ho|
A eFgkoH, T3w dizwd val A=, 334, &84
23t 5 HERTe 270 RN St
AEAo i Aol HolA &gyt & B
7H AAAE & BT Ul IUMESE A

gk wbE SR Ao e daE 2}

ok 40

0l ofy & i

] ee R 5 2004b), A+ I H7}
AR Y Aol dlzTRY ATl A Eot
A3 SR, B8, MRS asiallee R 5 2004a),
A HAFEE J7e 2AAY A FrrEel wet
AEE ZHAaE U t=(Steenblock RL 5 2001) X139
AR Az HTVehe H7VEC weh 2254 e
H3lE Wl Zlog A"t 7RG 270 &%
A7V STt e A EAA dHE Aol X
o] g¥o}, EETIIo} BT Hrle &R 2AZE N
AeIHoE 713420 HAlA AAAY EAd ¢S
= 2102 Asdth

6. S27|0} 7} AAIX|Q| BSHI}

E27oF 8 H7b AAA 9 #eH7E Ade Table
30 JERAQTE AeAE T1 H7FFoA e thz7e &
ARE 71555 Mol T2, T3 HgTFoAE fezow

Table 2. Texture properties of emulsified-sausage containing C. olitorius powder

Item Hardness (kg) Cohesiveness (%) Springiness (mm) Gumminess (kg) Brittleness (kg)
C 2086.48+76.47° 74.19+0.11° 82.90+2.99° 850.92+36.34° 660.96+16.25°
T1 2256.61+40.04° 74.39+0.76® 77.23£2.17° 1059.37+23.35" 651.10+10.21°
T2 2074.40+18.16" 75.02+0.26" 82.76£1.27° 1080.41+55.58% 890.25+35.61%
T3 1840.21+7.57° 67.89+2.78° 79.5042.22° 921.58+24.22" 757.41+23.07"

MeanstSD with different superscripts in the same column significantly differ at p<0.05.
C : Control, T1 : Sausages added 0.5% C. olitorius powder, T2 : Sausages added 1.0% C. olitorius powder, T3 : Sausages added 1.5%

C. olitorius powder.
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Table 3. Sensory evauation of emulsified-sausage containing
C. dlitorius powder

Overall
acceptability
C 5.85+0.41° 5.37+0.21° 5.75+0.22° 5.44+0.22° 5.45+0.28"
Tl 5.66+0.31° 542+0.17° 5.25+0.37° 5.38+0.35" 5.33+0.33"
T2 525+0.17° 4.85+0.37° 4.93+051° 4.93+0.37% 4.87+0.22
T3 4.88+0.22° 4.33+0.35" 4.75t0.35° 4.67+0.33° 4.63+0.24°
Each vadues indicates the average of the sensory scores in the range
from 1(didike extremely) to 7(like extremely) that 10 panels re-
corded. MeanstSD with different superscripts in the same column
significantly differ at p<0.05.
C : Control, T1 : Sausages added 0.5% C. olitorius powder, T2 :
Sausages added 1.0% C. olitorius powder, T3 : Sausages added
1.5% C. dlitorius powder.

Item  Color Taste  Appearance Chewiness
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