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ABSTRACT

This study was conducted to compare the microbial and physico-chemical quality characteristics in Kimchi-fermented sausages
added with sodium nitrite (SN) and green tea extract (GTE). The sausages were fermented at 24C/RH 89% for 17 hr and then
dried at 10C/RH 70~80% for 9 days. The total bacteria count, lactic acid bacteria count and pH value ranged from 8.7 Log
CFU/g sausage, 8.1~8.3 Log CFU/g sausage and 4.35~4.36, respectively, at 9 d of ripening, but did not show significant
differences during ripening among all sausages. The lipid oxidation (TBARS) was inhibited by both GTE and SN, but GTE had
lower (p<0.05) inhibitory effect, compared with SN. The b* value of GTE-added sausage was higher than that of the control
sausage, but a* and b* values of SN-added sausage remained higher than other sausages during ripening. Therefore, it had lower
effect on lipid oxidation and color stabilities than SN while GTE improved the lipid oxidation stability in Kimchi-fermented
sausage. However, both GTE and SN did not influence the growth of lactic acid bacteria.
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o] a =8 g §AEoth (Lee 5, 1990). 7 < 4] A
|ol= Pediococcus, Leuconostoc, Lactobacillus®t 22 WA 7} methemoglobin®] AAdel| ojet HAZE stz A7t
9 W94 (Hugaset Monfort, 1997)2] E4& 7 ZiktEo] Aol g falsitl Haw 3 9lrh(Chowse} Hong, 2002;
Erate] g AR 2B H7EEA v f-&8th 3 Mirvish 5, 2000). ©]2ld opAalgle] BAA ik AnAER
Azl E AatEe dARE (714 HlE B, HIERL C,  stoda S7RE AR oAl dis] FAAQ A4S 2 519,
grEgh ol EZY, HeE| oAl 5)d AlEY A (ElolzAk, B ol wht QI7ke] A7l FafetHA foldk Hd AR diAlvt
Fejo] Ak, FEFFEto|= 5 (Park¥} Cheigh, 2000)> &4ksl, @751 9tk (Bloukas 5, 1999). HAE H7HAel 4L A}
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epicatechin, epicatechin gallate, epigallocatechin,
gallate, teaflavin monogallate A 2 B, teaflavin
digallate 59 E2|9E =S S5 et il (Kuroda
9} Hara, 1999; Wanasundara®} Shahidi, 1996), ©°|<%
epigallocatechin®] F4£<! catechin®] 65%% A3lal glom,

HRo oEd FF+= epicatechin A8 EAEY} #
(Chu$} Juneja, 1997). 3+ ahatsl ool s}, &5
HiRk st 5o AE@AdS 7 9leH (Coyle &, 2008;
Zaveri, 2006), ¥, HE, 2AA 2 BE SAFE 59 vhds
7l A 71 AFERE Bl £8%a vk (Bozkurt,
2006; Jo ‘&, 2003; Kim %, 2010; McCarthy &, 2001;
Mitsumoto 5, 2005; Yang -5, 2006).
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97.0%, ACS reagent)¥®t =2} F3FE (=20% catechin, <5%
caffeine)> Z}Zb A|Z1mfd=2] XA} (Sigma-Aldrich, USA)9} Gnf

Table 1. The formulas of experimental Kimchi-fermented

sausages
Treatments
Ingredients Sodium  Green tea

Control nitrite extract
Lean beef 1,600 1,600 1,600
Pork backfat 400 400 400
Baechu-Kimchi 100 100 100
Sodium nitrite - 0.223 -
Green tea extract - - 0.889
Salt 40 40 40
Sugar 32 32 32
Fresh garlic 20 20 20
Fresh ginger 12 12 12
Black pepper powder 12 12 12
Fermented sausage spice 6 6 6

Kimchi-fermented Sausages with Sodium Nitrite and Green Tea Extract
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Ogawa Seiki Co., Ltd., Japan)ol] 453} 47 (Sajo Haepyo
Co., Ltd., Korea) 40 g, WAE (CJ Cheiljedang Corp., Korea)
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A& 10g7 90mLo 0.1% (wW/v) peptone EirZS Hitd)
(Whirl-pak®blender bag, Nasco International Co., USA)°l
stomacher (Laboratory blender 400, Seward Co., England)=
highspeedoll A 1% &<t A3 o 1mLE AFsk] 0.1%
(W/v) peptone BitTE A4 34 w7 gAE8ITh o] 3
Aol 1mL& plate count agar(Difco Laboratories, USA)%}
0.02% (w/v) sodium azideZ 713t Lactobacilli MRS agar
(Difco Laboratories, USA)ol FFslo] 242+ 37C 2 327TColA]
48A12F &9 wjdEtsith 2% A= colony”t 30~30071%) 34
wjroll A Alrek & A8 1 g% Log CFUR AHE38lgit)
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Fig. 1. Comparison of the total bacteria count (TBC)
and lactic acid bacteria count (LABC) in Kimchi-
fermented sausages added with sodium nitrite
and green tea extract during ripening.

Values are means = S.D. ““ Different letters indicate
significant differences among treatments within the
same ripening time (p<0.05). “* Different letters

indicate significant differences among ripening
times within the same treatment (p<0.05).
A FEBO Wkl B felH9 Aol vehbd Qg

(p>0.05). =/37I3F FF ARl AAAEY] Tt WEE WY, A
% 0 A7k 5.7~5.8 Log CFU/g sausageollAl Hg F793 174
Aol 8.2~84 Log CFU/g, 3¥A°l 6.2 Log CFU/g %
74~75 Log CFU/ge 2 fodo Z7kgt 3 (p<0.05) 6Y4A
| H-El:= 8.7~8.8 Log CFU/g ¥ 8.7 Log CFU/go.2 #2|4
ol Wisks WolAw @gtoul, faste A YERAIt st
TGN A7 B Tt sYE AdE YER 4 0
AZ4Ael 4.7~4.8 Log CFU/g sausagedlAl 3714 8.2~8.5
Log CFU/go& frojHo= Z7keh - (p<0.05) HF 9dAA=
8.1~83 Log CFU/go% 7hadhs Aae Rth & AdZdxe}
T4 Kim 5 (2002)9] 3t 2A1A9] 30T/409 A% 27
AMMNE opdrdF =a) FEE] AUt wE Fd] Aot A
A YA @kt BuEl e, Shin 5 (2009)2 AFolrE
=2} F2EE0| BT (Lactobacillus % Leuconostoc)2] A7l
FES A okt FUsA HaEich Eek 2 AdelA

AA g 2AAe F2 AR Lim 5 (1989)9] wEesd
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(5T, 15T 2 25C) AXF 540l B3 AFZ v]Fo] gL uf,
W55 Lactobacillus 2 Leuconostoc® 72 Bt 7o g A}
S ST Fwtg7) Arktgd nlE] E=A el olf= A

Ao At Qo= derococcus,

Enterobacter, Sphingomonas, Stenotrophomonas -s (Chang 5,

Bacillus, Cryptococcus,

2011; Shin 5, 1996)% 72 t}2 dre2lopr} AAs] ol
=3
2. pH H|I®

A2 EE 24179 pH (Fig. 2) nE
I} =2 FEEY AUl mE foAR
(p>0.05). 4717 B9k A9 225 pH %}

g BE TIRMEA A% s °3°E1(p<005) 4 04

7H2] 553554904 17X 774 = 4.90~4.91 % 7Ha3 3 F

T 9YAMAE 435436202 AaslGlth & AF AT A o}d
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Ql gskito] FAg | wet o]5e] T At g Zito] FA
Ho2x 7AHT (Licke, 1994). American Meat Institute
(1982)= L& 2R nAE2] 24 o3& pH7} 5.3 mlvto R
Aete w4 SAFolztal Aojsion, WaE AR v pH
= 2 " Fu S (Licke, 1994), E. coli, Salmonellae,

Staphylococcus aureus 59 3 AF5w A (Schillingersh
Liicke, 1989; Tilden 5, 1996), A4 5% (Leistner$} Rodel,
19750l v~ Fasith. webd 2 Q3o 43 TE AA= &
A 17l pH7E 5.0 WRFOR AstE|glon R s SH

A kst Aol w2 Aow ARk
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Fig. 2. Comparison of the pH value in Kimchi-

fermented sausages added with sodium nitrite
and green tea extract during ripening.

Values are means+S.D. “° Different letters indicate
significant differences among treatments within the
same ripening time (p<0.05). “* Different letters
indicate significant differences among ripening
times within the same treatment (p<0.05).
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ppme 7P BE ARG 4 T TBARS Aol tiz+ (7
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9 FFAQ 7§ }Xﬂo]
1, EESAARS OWS'ZP\]’] Oiﬁ Z] Waksls AT (Freybler
5, 1993; Kanner, 1994). §3], o}&4kd 150 ppm©]

HE FEF (leek) 8,400 ppm 2 16,800 ppm HU} L& 2AA]
o] &4 T TBARS AAS dASA AAAH = Tsoukalas 5
(2011)] Haeh & APANE vFo] FS w, opEirde] it
sh iﬂﬁﬂ}"‘ BAES TS 52 FEE 59 AA PsA R
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Fig. 3. Comparison of the TBARS content in Kimchi-
fermented sausages added with sodium nitrite
and green tea extract during ripening.
Values are means+S.D. “* Different letters indicate
significant differences among treatments within the
same ripening time (p<0.05). AF Different letters
indicate significant differences among ripening
times within the same treatment (p<0.05).
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Fig. 4. Comparison of the color in Kimchi-fermented

sausages added with sodium nitrite and green
tea extract during ripening.
Values are means+S.D. “ Different letters indicate
significant differences among treatments within the
same ripening time (p<0.05). AF Different letters
indicate significant differences among ripening
times within the same treatment (p<0.05).
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