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Development of Farm-type Manufacturing Technology
of Fermented Meat Marketed in Ambient Temperature
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B ATAAE FeAH B/ sE @A) dute] A{W BES
5

AFEY Ay 0 AAE F718 £ FATEY 73 FAA sty
F5YE T soY AR FAES Fsld AFd FEANFDCZA Fojwle
A25Fd 9 S A e F¥E 2AHS 2Rt g glon BEFS

g4y g8t ANE A7AAE gL 2o,

D 2aaAA AzE AT JA 239 44

BaLANAE Az glold PSESLZE Az W AE pH7L wi¢
2 o2 g SR AM PSESS AUlete] SELAAE Az dods Gl
T #AtFe SoleRe] F& AoE AREY B3 PSE A FoA HA
E7F =3 @A #2HAY. pH A £x9 FHAA GALY AMFS
0.75% o}de] Age Aoz Audrh AP NaClel F71EL 27% ofst
2 Zrtste Aol digAsa 39 FAFE 1% 7tA AAHom o Fo
tRom ¥iA lactoseE 73 A FolA pHe
#& =St} ISPE nitrite5 9] AEE FAAL

=
* Qe 84e WY A 5% AN AAE TU¥ Aoz Az

Ol

!

2 pHE f98ez e

AsdEE7E 71 =& AR

CHR. HANSEN'’S A48 starter culture?! FloraCarn
SP(Staphylococcus carnosus + Pediococcus pentosaceus) ,
SPX(Staphylococcus  xylosus -+ Pediococcus pentosaceus) 2 SL

(Staphylococcus carnosus + Lactobacillus pentosus)®) € cultureE A}&-3}
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72 74 AE 29 4 AU Casing?t FEZFE 7= 1495 Collagen >
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SUMMARY

This work was carried out to make balanced development of meat
processing industry and to increase farmer’'s income through their
organization by development of manufacturing technology of farm-type
fermented meat products marketed in ambient temperature.

The results were as follows

1. Establish of proper ripening and fermentation condition

Fermented sausages which were manufactured with PSE pork showed
significantly bad color and the lowest pH level. The recommended levels
of additives were more than 0.75% GdL, less than 2.7% NaCl. Lactose
showed the worst utilization rate as seen in pH drop rate. 1% NaCl could
be replaced with 5% ISP in the aspect of Aw drop rate providing
improvement of color with nitrite. Addition of nitrite had a enough color
developing effects, on the other hands, nitrate had no effects in color
developing in manufacturing of fermented sausages were manufactured.

Fermented sausage wusing SL culture(Staphviococcus carnosus +
Lactobacillus pentosus) showed the lowest pH and Aw among the 3
commercial starter cultures ; FloraCarn SP(Staphylococcus carnosus +
Pediococcus pentosaceus) , SPX(Staphylococcus xyvlosus + Pediococcus
pentosaceus) and SL (Staphylowccus aarnosus + Lactobacillus pentosus).

On the second day of fermentation, lactic acid bacteria were the



predominant flora on all the treatments. The sausage fermented with SL
culture did not show any colony of entercbacteriaceae after 7th day of
fermentation and also did not show any colony of Listeria after 21th of
fermentation. Therefore, SL culture among the 3 commercial starter
cultures was the most proper culture for the fermented sausage production
in the safety aspects.

Optimum temperature of raw materials including meat and back fat for
manufacturing fermented sausages was in a range of 0-5C and the other
condition of manufacturing process including ripening and fermentation can
be defined by kinds of products. Air velocity in the fermentation chamber
must be controlled bellow 1,500 rpm to help moisture diffusion throughout
the fermentaion chamber. Case hardening and fermentation day were

reduced by the modified ripening condition.

2. Production of fermented sausage for the establish of shelf- life

Quality changes of fermented sausages with developed starter cultures
(NFS #6-6 and S #3) and selected commercial starter culture (SL) during
fermentation and ripening period were no difference in weight loss among
starter cultures, with final loss of 43~45% due to moisture evaporation.
SL inoculated sausages exhibited the lowest pH and Aw(pH 4.3 and Aw
0.882). NFS #6-6 and S #3 treated sausages had higher redness value than
that of SL treated samples. There were no significant difference in textural
properties, fatty acid and free amino acid composition among treatments.

Sensory tests showed that SL was preferred to NFS #6-6 for color, but

_10_
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NFS #6-6 had similar preference with SI. for flavor, taste and
acceptability. During fermentation and ripening period, lactobacilli increased
rapidly from first period of ripening and reached 108 cfu/g after 2 days of
ripening and count of S #3 and NFS #6-6 treated samples increased
faster than that of SL treated samples. Enterobacteriaceae were not
detected after 3, 8 and 12 days of fermentation with S #3, NFS #6-6 and
SL. Listeria were effectively inhibited in samples with S #3, NFS #6-6.
Sausages with 3 starter cultures (SL, NFS #-6 and S #3) were
vacuum packaged after drying process and stored at 24C and 35C and
evaluated for their properties. There was slight increase in pH for all
treatments. TBA values were 0.24~0.27 mg/Kg at 24C, and 049~052 at
35C after 4 weeks storage and did not show any difference among
treatments. Lactobacilli counts of samples treated with S #3 and NFS
#6-6 stored at 24°C, maintained 107 cfu/g during storage, but SI treated
samples had 10° cfu/g of lactobacilli after 1 week storage and it was
reduced to 10° cfu/g after 4 week storage. The counts of lactobacilli at 35
C were reduced during storage and it were reduced fastly in the case of
SL treated samples after 4 weeks storage. Listeria were effectively
inhibited with NFS #6-6 énd were not detected after 4 week storage in all

treatments

3. The Development of Korean style fermented sausage
This work was carried out to produce the Korean style fermented
sausage by addition of Korea native spices and medical plants. pH of all

treatments was reduced rapidly during ripening. pH reduction of foreign

._]'1_



spices treated sausages was rapid than with Korea native spice and
medical plants, respectively. But pH reduction activity of mixed Korea
native spice and medical plants(Mugwort, Artemisaia asiatica ; Pine
needles, Pinus thunbergii ; Japanese pepper, Zanthoxylum piperitum ;
Arrowroot, Pueraria hirsuta) treated sausages was superior to that of
foreign spices treated sausages. The "a” value among Hunter Color Value
in mixed Korea native spice and medical plants treated sausages was
higher than in foreign spices treated sausages. Korea native spice and
medical plants used to this work did not inhibit the growth of lactic acid
bacteria in fermented sausages and enterobacteria did not show after 10
days of fermentation in the sausage treated with mixed Korea native spice
and medical plants.

pH in sausages treated with 0.5% and 2% liquid smoke(pyroligneous)
was reduced rapidly, repectively. Sausage treated with 2% liquid smoke
showed the lowest Aw value. Antioxidant activity of sausages treated
with 0.02% and 05% liquid smoke was negligible but rancidity was
inhibited in the sausages treated with 2% liquid smoke and 0.02%
BHA/BHT(1:1). Sensory tests showed that sausages treated with liquid
smoke had lower score than control except for color score. The growth of
lactic acid bacteria was not affected by liquid smoke. But enterobacteria
was not showed after 10 days in the sausages treated with 0.02%
BHA/BHT, 6 days in the 0.5% liquid smoke, and 4 days in the 2% liquid

smoke.

_12_
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A 273 A5F 2 FATHAZE 2R EA A

nNAE 9%

A14 A4
Fermented Sausage® AA& 3 TAE, 44, &
T EFsY fadTd it £4A7 SAEFY dFolHh ¥ SAF
& A9 #Hute dzd I8d FEEAHEI AsH5(Baldini F, 1983), &
AR} 73 Frbg 7ol ANTA gt A T FUIMeR FaH
pH7F wolA (Coretti &, 1966) 74 WAL A4S JAS=EE nAE

s kAFE 2lE o] @rh(Klettner 5, 1980 : Metaxopoulous, 1981), ¥ & A A

2l

f%4

2=

A, FF 2

ofk

f

Ao AzA A7t8E Folvt GAL(Glucono-delta-Lacton)& %4 %7] pHZE
F43) AGAA AR ds& tAGd 7|9 B ope d8SF A
AR A E AT 2 TS FAANIH(Coretti, 1966). EFF HH2
e 29I FE GHEE WFo] FoEH AR FAS A, 4
dol g3t d84 ddo] & 4R ¥ AEFH Yoz, Yokl pH
2 9444 audoel A §51A BHd nsHo Ax7|n T AHY
o] FRA e H(Fischer, 1982). ¥&EAAA] AZEA] #7}3 nitrater micrococci
2 Staphylococci 59 AT 3 nitrite2 35 THA] nitrites
nitric oxideZ E&H =, olw) MAE nitric oxide?t myoglobin¥} 2 &3t
FAEAF AL B3t (Zaika T, 1976 : Smith 5, 1978). °]&ql
nitrite=  Staphylococcus aureus®l & AA e dHdE #AE ot

(Metaxopoulous, 1981 : Marcy 5, 1985). & AANA &4 F d¥Ad
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& & AR Tao UARA 5t FHFo] BaaAA) S5 B} F
nE FoaH(Coretti, 1977), A9 2 GdALe] #7l2 MAE A}HL HFL
A Ao wtgAg & z32g R Q@ (Coretti, 1966 : Fischer, 1982). &
PSE(Pale, Soft, Exudative)&<& &% AFolv} &4 2 ZiAA RF
&l
%9 pH7t A4S Hoh dA el A Hia(Moss 5, 1978), 258 2 {3
gol "dojx Ko B oy NHFFLZE AYPSA FAw PSESO
2 SELANAE Az 2EHe] vmw Az7E 8ol8(Towsend 5,
1980), ¥ pHE HF LIAIANA AFd HAEd oz kAR S o F4
g ¢ Jdoget AR o HFELAIR Y AF ol EHe dEA

A3t7] et =YE Aol AFHEE 9§ starter culturee] . whepA

LU (o7
L =

e

93t vl A TEE EHZ S AAY glycogenel &3]

2.
=

_<'_)r
B d47E 485 2 MV 2R2AAAY M E dE HESS dEs

AAY AR AxAEE AFHRA AT
424 As 2 WY

L FAAE
E5F 6AT o) €59 HamP & Ad3lq 9485

™ PSES<E pH7E 55 °]3tdl &40 Fudtn x32)o] A% £&, AYFS
pH7} 6.0 ool Sao] ¥re ML W 2] F& $& 98Ko=
Abgsdth 283 GdL, NaCl, ISP 2 3fF+E (F) ez By 7434
o™ casing® Securex-fibrous casing(b.5cm, Teepak, W7])<, starter
culture= CHR. HANSEN'S®] £% culture?l FloraCarn SL(Lactobacillus
pentosus + Staphylococcus carnosus)& TY43d AH&EAY F2AZHo
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E olE ¥FE 5CE USEAsgoy uf Adgnitt 2AR g7 1070]
EE 9 FHFY 5944 FEIJ

. A
(1) &9 FArleEd I 4F
4%, PSES 283 A343% PSESS G0 : 5005 3744 AT
2 83

(2) GdLS] #7teEd A% 9%
GdL(Glucono-delta—Lacton)& A7}8tA &L HTE dEzT 29
0.25%, 05% % 0.75%¢ GdL& #H7bstoh.
(3) NaCl9] H7te&dl 9 9%
17% ¢ NaCl A7MA ¢ 27%¢] NaCl Z7HA & 3% vlastde.
@) 39 AsEd 9% 9%
7L ANEA Fe FANTE HEZTE S 03% Glucose A7t
1.0% Glucose H7}7& vl Got.
(6) 39 FF 9% pHY] IF
Ztzt 9] F(lactose, sucrose, starch syrup 2L dextrose)S AA A FF
2 1%7F HEE AVt dags dFs
6) ISPY H7teEel g8 A%
ISP(Isolated Soy Protein)& #71stx @& A7 dE2F=2 s 2z
Z+ 2%, 3%, 4% 2 5%9] ISPE #A7l8te] v sl
(D) gAA S Aste] 9% 4%
Nitrite 0.001% 2|5 2 Nitrute 0.001% + Nitrate 0.001% &% A+

o] $4 HE ZA}



3. 2AA Ax 2 s4xA

Table 2-13 Z& #WY¥ 2 =E silent cutter(Seydelmann, Germany)ol A Al
d, £¥E &AA mixdl]l FH|F starter cultureES FFAFIIL stuffersl A
casingd] 242} 200-300g¥ FJAAZ o 3F 4 4 AxRE HASAL

o O AZAE 9 454 2AL Fig2-1 € Table 2-29 Zt}

Table 2-1. The fomular of fermented sausage(/10Kg)

Composiotion Contents(%) Amount(g)
Pork{Ham) 80.00 8,000
Speck 20.00 2,000
Sodium chloride 2.8 280
Dextrose 1.0 100
NaNQOz 0.001 1
White pepper 0.25 25
Corriander 0.050 5
Starter culture

- Lactobacillus pentosus 10" cells/g
~ Staphylococcus carnosus 10° cells/g

Table 2-2. Ripening condition of fermented sausage during ripening

Days of ripening Humidity(%) Temperature(C)
0 -1 94 - 9% 22 - 24
1 - 2 90 - 92 20 - 22
2 - 3 8 - 88 18 - 20
4 - 21 - 75 - 80 12 - 15




Raw meat Pork and back fat

Cutting as flasky 5 X 3 X 3cm
|
Freezing For 7 days at -30C
|
Defrosting For 12 hours at -5C
Cuttin Using Silent cutter

Addition of additives,

Mixi .
ne spice and starter culture
Stuffing Casing
.. For 21 days in ripening
Ripening
chamber
Fig.2-1. Schematic diagram showing the processing of fermented

sausage



4, AAEE
(1) pH

o
ki
[\e}
2
r'_\il_
M
i

AE 10gel 10ml¢] FHFSFE A% & pH meter(Orion
520A)% S-Astgtt.

2) FEE4=

AwZ 7 7](Novasina Co., Switzerland)Z 25CeA F&E Ed 98 &
Fol EEEA JdEE go2 S

(3) Color value

Adg ANEE Color difference meter(Yasuda Seiki Co., UC 600-IV)E
o] &3ta] L, a ba& FAHA oldf EEHL 1-89.2, a=0.921, b=0.783¢]
At

(4) Weight loss

AR Az A3 FFH BAEH SHANY FHAE NELEE ANt
ArEs

(5) Pannel test

HETAFA distd FHE 26%We BAFAANLYES UHOSE 6-point
scale (1=worst to 6=prime) 2 A, ot 9 ZA 7o oiste] YAlstA

6) ¢ut A&

AOAC(1990)¥ e 9A A

(7) Texture

Texture Analyser(TA-XT;, Stable Micro System Co, USA)E o] &3}
ANR2E lemFAR AEYS Springness, Cohesiveness, Hardness, Chewness

¢ 243495



(8) A%

AgHake] B2 Morrison 3 Smith(1964) 2 AOAC(1990)9] ¥Hdl ¢
3 EXadY. F, AE gd EFFE /718 (chloroform:methanol. 2:1)
60mlg 7}¥ ¥ homogenizer2 387t miltd 1 A #sld AL FEHI
o o]& 33 wEIgrh B dFdME ANE 5g& BE3 A EF F7

&7 300g& AHEEd AZAE FEA olFA st FEE 99 1/39

AARR B8 Aske 0T AN e 7 LAE AR
o ol N; gas® A% FYANA $EIHY F BEHA PN B5E BA
Ak oA el AL £5F AT 4-10mge AHE WSEI Aste)
05N methanloic NaOH (2g NaOH/100ml methanol) €9 1ml& 7}g ¥ 15
837 J1dstel WrtadT. W4 ¥ BFy-Methanol §9 2mlg 7hstm oh
1587 7198 ¥ 2e7t4 948 A4S g 4719l Imlel heptanest
NaCl 589 omig 7Hsl 1820 EFste] 087 Ak 08 AA

59 1-208 Astd GLCA 79, APe £, AP ol ]
71849 AL Table 2-3% 2tk

9 freEobr =it

NE 1gg AE3) Fsto] 75% ethanol 9 100mld] P32 30E3F AP
Z 7000 x goll A 1587 st A4S Hadoh & FAE T
28]l A 75% ethanol &% 50mlg B3 A& FHHLE HsH
ARANE BFE Falo 450l LxdA ZYAzE F FTHRTE 10mlZ
3433 °]E& membrane filter(0.2 pm)E I3 AT o - 10UE FHsd

Z2 BHd Y3 #5331 A 2%(methanol : water : triethylamine : PITC = 7 :



Table 2-3. Conditions for GC analysis of fatty acid

Item Condition
Instrument Hewlett Packard 5890
Detector Flame lonization Detector
Column BP-20(30m x 0.5mm)
Carrior ags He gas
Split ratio 60 :1
Temperature Column 170(5)-2.5-230

Injection volume
Chart speed

Injector @ 230C
Detector : 250C
0.2l injection
0.5cm/min.

Table 2-4. Conditions for HPLC analysis of free amino acid

Item Condition
Instrument JASCO HPLC System(Japan)
Column Pico - Tag
Column temp. 40T

Eluent

Flow rate

Chart speed
Detector
Injection volumn

Pico Tag Eluent A, B
1.0 m/min

1.0 em/min

UV (250 nm)

10 ul




1:1:1 EFA, v/v) 30uE 7t REAS SR ol & Addzstdrh
AzEE AR A (WatersAt, P/N 88119, US.A) 2 mlol &3 & 10us

HAste] Table 2-49} 22 44 e} 243408 5, 1993).

(10) BRBAE

gugugde) BHe k%S S8 Pue ok WwPsd og
3 o] BASFON SHY @9 A5 &S 918%2 vehigleh

NE 5ge A% Aehel W LBAY 10% perchloric acid £ %ml
& % F F2% o] 4AL(E00rpm, 10 min) AT, S
3}3 FABE @ FIE AYL 28 oF HEAYS F5Ae BT

ol
tio
A
S

ta

o

o} WZte Potassium hydroxide SN €922 pH 652 8% tg o|A
%3t¥ perchloric acidZ24 100mlZ A&t 0% ¥ & Imlg 5o
10,000 rom9l A A E et FF HE 0450 milipore filter «34F HPLC(Y
& 910, Korea)ol 943t A3t n-Bondapak Cis(3.9mm ID x 30cm)
columng ©]-£3Y 32 mobile phases pH 652 AW 1% TEAEdoE A}
£2 A degasingdlth. Isocratic operation program-g ©]&3 g 0.2
AUFS, UV detector 254nm, flow rate 1.0 ml/min.ZA] high pressure 2500,
low pressure 0 limitZ set up3tgdtt. EFEEZEL 0.001 moled FY3IR o

peak areaZ M 2431 T)

(11) Microbiological change
W AdEAel AR 10gS FHFHLZ Hsle Omlel Ho A9

(0.85% NaCDell 23 stomacher(Lab-Blender 80, England)dl Al 287 @& A



ZoE 10 FAHoR A gAste AAjsUch  Starter culture® AR
3 lactic acid bacteriaTE 34 AlR Iml& MRS agar(Difco)e] &%ate] 3

5CelA 48417 wj¥et & A3 colony 5 &A8Q o, staphylococci @)

& vg £Y8t9 L& Baird-parker agard] 0.1ml® T=%34a 35CoA 48
AZE uiEEE HAM o2 A3 colony £F =45Ych o|u Baird-parker

O

agarol A @3 AN colony FolA ARMe] £H3E FA5E colony
S.

€ #7289 coagulase testllA SnHE F& aureus® ZHFE3sECh
Coagulase teste FHEE FA3E colonyE ¢©FE a3t BHI brothd] 7
T T 37CAA 2447 #gE oh& BHI broth #1 %< 0.2ml 48 Hstd
Al @] 93 o7]9) 0.5mi9 coagulase plasma® 7}ste] 35ColA] wjkals
A 4NZE olF FE 24N A SmeRE BASYT FUAT(
Enteronbacteriaceae) = 3149 1ml& VRBG(Difco) agar 15mis} &3l
g % ©A] VRBG agar 10ml-& 9o] 28AA 35CTHA 24X7F w3t

M

E£38% colony?d & Z=AFsYr). Listeria spp. & T#T3Y% Iml&
MOX(Difco) agar?t E33ste] 35CHA 4827 wi¥s ot 28S colonyE

NA Z¥E colonyE Listeria spp.2 7+531Qt).

A24d 23 4 uzg

1 9859 §Ao] SEAANAY vX= FF

Z+ AT 3 HEAAA Y pHE REVNE F438 g2sdn A=)
% k7 FolstE A ]ﬁoul(ﬁg 2-2), °lglst A3} Italian dry salami
9l =A% pH W3te} oA 39 HGenigeorgis 5, 1976). 281} R AdqA



—&—Normal
—a— 50:50:00
—e—PSE

Fig. 2-2. Changes of pH in fermented sausage with different

meat quality during ripening



&4 794 HA pH7} 452-480 Qdl ¥3te] Genigeorgis S(1976)& A
DH7} 44 - 4574 =9% Ao wste] 47t ¥ FAYOH &4 FEA
zt AT d pHE 486(FAS), 480(EFS), 470(PSES)oldth. Wirth =
(1976)& 4-8%9) 37144 BaAAANA AZAE) pHE 53-58% 23

o

32 310 Roedel1975)% AN #5H0 U= salamis] pHE =
A vk B 49w Rosich weA ® 49l 7 AT @ pHo
N 29 ERATY PSES AYTE thh Be WomE oleF SWAA
PSESo2 HAAAAE AZA GALY A7AEE Zol7u oy Arteix)

e Ao F& Ao ArIY,

2) FEZAH = (Water activity)

SAZ27] Awe 096-098°1U0 o £4%F HA giddxn B A=V
7t FAE F33 ZasAH(Fig 2-3). 4 F8A PSES AFst 73
$R30878), E£FSE ATt S AT Hoh % @io0.890).
Leistner 5(198D)€ T&EAAA S mAE4 g kAo 7|3 A% F

l

A
ol
A

FllF
Ho
o4

2% 84+ pHY AwolH, oleld SAIFS A4 dAHL Y
¢ pH7} 48-5291 7A%-9 Awe 0.90-095 =283 pH7l 53-589
Aw7l 0.85-0.92A =7} vtgA st Basda. wey 2 2499 3
< AL AAR 2A 79 Ao= AlgHT,

rlr

re
o
o})j -{o

ﬂ{H
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0.98

~—#— Normal
—&— 50:50:00

0.96

0.94

0.92

Aw

0.9

0.88

—8—PSE

0.86

Fig.2-3.

DAYS

Changes of Aw in fermented sausage with different

meat quality during ripening
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(3) Color value

BEEAAY £4F LMEE Table 2-59 2t} Redness® U=
Hunter a valuedlM 353 PSES Alold] A4 %710l & Ao)8 Bolm
Ao, s4dol IAPHAAAN HH 2 Folrt FolEo] HFAZNNE A4S
2 77F 118, PSES A 277t 9022 eyl 3 LightnessE UE=
Hunter L value= 2 A& 2% 4 F 22393, PSES A 771 530
SB M w2 £AE EYth. 53] PSES A TFA rednesst T 9
< AL B4 £ @& pHY A&e ATPES Y sy AAHE meoew
2ol WA (Staburvik, 1984) weEbA nitrited] sl oJsiA AAHE
nitric oxide’t 2% ¥ 4 & myoglobin®] ¢o] Mooz PSESOE WE A
AA AzA arEASA X3 Ade el Aoz Azgd,

Table 2-5. Hunter color value in fermented sausage during ripening with
differnt meat quality

Days
Color value Group

7 14 21

PSE 64.8 57.3 53.0

Hunter L 50:50 56.2 53.5 49.6
(Whiteness) Normal 53.8 50.5 479
PSE 6.5 83 9.0

Hunter a 50:50 9.1 10.1 10.6
(Redness) Normal 10.3 11.0 11.8
PSE 6.8 8.3 90

Hunter b 50:50 8.6 8.7 8.9

(Yellowness) Normal 83 8.2 83




2. A7 A FEAAAY AAE I

() GAL] #A7lEd 93 9%

1) pH

£ B9 44 48EY JteEgdd 93l9 gluconic acid®2 Ho] pH

F &£270) Yo Frz HaAAR S AxA pH EAZA A P3|
o2 AgHY Rt o=z GALe TEx7Y FAF7] HE gram
negative bacteria®l ASAAE & H/IH A Fig. 2-45 GdLY &7l
Fo| pHoll "AE 93F& Jebd AAdd 28 294 pHE F£3] AstEo
21494 7AA 2 o] FAHNLH HAY AVeEL 075% ool Aud
Aoz waE

2) Aw

GdLS] A/ @e Awe AgTE FoAE EolA FUrHFig.
2-5). pH7} & ©¥do] FHAHLRE HYo|Nd FUHHe] HFHo| yolx
&4 F €57 £o189 pH/t ¥ AYFLFE Awrl @ FojAY &
APAAo e pHol W& Aol 2tz A ok BE AT 4
B EFAF Awsl 098 U eod &4 219 olFdE 090-091 FFL=E
Yesttt

(2) NaCle] A7teEd I8 9%

1) pH

AF9 ANFFO) (17%, 27%) pHel vl & d3F2 Fig 1-67 Zt.
pHE F AT ¥ & Aol HolA @A 1.7% AF7F 2.7% AT
2o 28 9A JExt. Marcy 5(1980)2 2& 2ARA Y 54 F &7
o} gFo] L 5 pHrt @stA BoAgy BuFPed ol @2 Awdl
o9& A lactic acid bacteria®l F2lo] AdlF oz AAde] 71Tt oA
EL 9% EE lactic acid bacteria®] 21 A#std S aureusd FHol &
38 239 4+ Q7 d&EAN(A 5, 1991) SEALAA AzAAE 27% °lst
o] NaCl& H7bste Rel vid3sita Alsdr
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Fig. 2-4. Changes of pH in fermented sausage with different

levels of GdL during ripening
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20092
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Fig.2-5. Changes of Aw in fermented sausage with different

levels of GdL during ripening
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Fig. 2-6. Changes of pH in fermented sausage with different

levels of NaCl during ripening
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2) Aw

2g9 i 9E Awed W3E Fig. 2-79 vebd vk} o] 27%
NaCl #7179 Aw7t 1.7% 7ol wistq 003 A& @A Jegon o)y
& Alole w40l B wrbA Hlkd4Th

(3) B9 A7tsEd g% 9%

1) pH

29 ANFE 1%7A AR 2o Zo® pHE fofoz 743
A (Fig. 2-8). &3] FA/NTY AS LEZ7 pH7E oA A ol L&
7} €Z2FA olFo] A Fgonz AFTAHE B ol B A
dE & 9FE vAE AL veoen 03% Ha Tt 2SS pH7l 2F 7
44 50074 "Holjzloy AHA I o oFH Lol YT wEkA
1.0% B9 A7t¢Ee] /1 A4g Aoz AR¥HY. ol Bacus(1984)7}
A% pHE Foljx=gr) ¢alixE & 075% ol xS Yoo dtte
B3¢} Acton $(1977)0] 1% £EZO 2 pH 609 =7/63Se FHAs) @
EAES dde Baust dX30 @ £ gl

4) 39 F5F g FI

1) pH

A7l Fo FHo wE pHE $& 29474 254 2 o7 YL
w29 o]F #¥ o)zt 7] AlAslitHFig.2-9). £3) lactose #H7HolA
pH Ade £=71 713 E3HAY. dutyo=m go FRd wek ik A
AL S8AA FHed dFHEd @3 F7F ZAg WS o feoldt
Hol 7] 215k0 (Tandler, 1963), Pyrczs} Pezacki(1975)= HAb#o] Zg o &
o] FEF RS FASE 9 AEes AE AU 2o B #A0)
ojA EAFge] AAFE A AYFY HOR EgEst=d 2 Ajke] #H
Aot Badgt.
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Fig.2-7. Changes of Aw in fermented sausage with different

levels of NaCl during ripening
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Fig. 2-8. Changes of pH in fermented sausage with different

levels of sugar during ripening
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Fig. 2-9. Changes of pH in fermenied sausage with different

— sugar during ripening
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(6) ISP(Isolated Soy Protein)e] A7l¢&Eell 23 g3

1) pH

ISPE &A1A AEA] A8 gd Hrlste] 4359 H/HE Eoln Eo
SEY Fo] &/ ISPE 83ty AAFHoZE {Ed AFS AT F gl
=El(M, 1991) ISP #7tEe deEstd LI AARXNE AZA #AsbFe] F7t
¥ % pHE @gtA Fostdev & Agte f9xs AFHA gt
o 54 F8A AF AFY pHe d=279 F$E 482 5% A FE 501
€ BUHUATHFig. 2-10). & AAA AXA ISPE 5%7HA AJtstdx AF

o pHASEE 2A 9FE nAA &E o= Asd

|

2) Aw

Fig. 2-11& ISPE A/t &d HEIANA Y 45 Awe HsE gy
WA £4712 F Awe JAA F4asd £4 FEA 088344 08%E Y
EByton ISPY A7FEC] & FF Aw/l B2 2102 eyt Leistner
(198D 1%¢] NaCl2 0.00629) AwE ZaAd ¢ YA E A s
I o9 AwE ZaAA 9 04% 9 1%9 NaClg diAg 4= AUk

3) Weight loss

ISPl AZlZFE dEdte TRALAAE AxSIIE H A= F weight
loss& #AFs At (Fig. 2-12). <A vtAS dANA Az 5% A7
o & ojx 2 FAolst v 9e] dd@Te) e fHE ISPe} #

Negel 2245 F80 FY



56
—i— Control
—— 2%
54 ——-3%
—X— 4%
T —+—5%
52
I
o
St s
x”
48
4.6 ' ' ' '
0 2 4 7 14 21

DAYS

Fig.2-10. Changes of pH in fermented sausage with different

levels of ISP during ripening
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Fig. 2-11. Changes of Aw in fermented sausage with

different levels of ISP during ripening
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Fig. 2—-12. Changes of weight loss in fermented sausage

with different levels of ISP during ripening



4) Color value

Hunter color valuedlA %7 FHAl b value(yellowness)= 2zt A& +#3t
ISPS] &Fo] F71e8sE &4 Ueth RednessE U E a values &
A 2719 dE2T9 5% Al B xolE EHov w40 APHTEA
Az o #ZAol7t EolE HFAFAA =71 105 5% AZT7 988 1
et L value® ISPY #7te] ZA d3&

(Table 2-6).

wA] gE AR ddd

Table 2-6. Changes of Hunter color value in fermented sausage during
ripening with differnt levels of ISP

Davs
.Color value Group

0 7 14 21

Control 53.2 49.3 483 445

2% 52.7 49.4 48.1 45.1

L 3% 52.7 49.2 479 454
4% 53.0 50.0 48.1 45.8

5% 52.6 49.8 484 46.2

Control 474 9,20 10.1 105

2% 473 9.00 10.1 10.3

a 3% 473 8.90 9.80 9.90
4% 470 9.00 9.50 9.80

5% 470 9.10 9.40 9.80

Control 13.12 8.65 9.96 9.65
2% 13.27 8.90 9.33 10.23
b 3% 13.18 9.05 10.10 10.37
4% 13.20 9.30 10.20 10.42
5% 13.24 9.70 10.46 10.65




5) Pannel test
- HFAFA diEte 267 FEE #FHEA2YE gASR 6-point
scale(l1=worst to 6=prime)Z color, taste$} textureo] wate] AAsIYTH
Color] M= ISPE R7MstAl &L A-97F 71 53t oy taste®} texture
7 A+ 937 A (Table 2-7). WEbA nitrites MEE FAA
4 T = BEZE 7 #HME A 5% 7179 ISP #7be Bdg RAem
Atz €t

Table 2-7. Sensory pannel score of fermented sausage with different levels

of ISP
Testment Treatment
Control 2% 3% 4% 5%
Color 412 3.40 342 345 342
Taste 424 424 4.10 4,05 4.07
Texture 4.25 4.25 4.27 452 4.36

6) AR A g FF

D Hqxze] w3l

SEAAA AZA F7He nitrate® micrococci @ Staphylococci 59
AagAdd 9F nitrite® ESH 3L A nitrites nitruc oxide2 EHHE
dl, o] AAd¥E nitric oxide’l myoglobiun® ZA¥slE s FASAF] A
& Fo

$tH(Zaika 5, 1976 : Smith 5, 1978). ¥ HYo)A A&3F starter

- 47 —



culture] QoA nitrite ©5 Z2 nitratest EF AFEA] colord] o] A

Aol Ao] EIR gkgttH(Table 2-8).

< nitrite?] FEE A = A oY= colord ol FIE

Nitrite th419) nitrateE

=2

-

AgeE A

Ol xR o

o E3 AAA kg@ Tdmgd nitrites AFF o E 2A1A9 surface colorE
Ao FAAIY 148mge] IAriet F& AR ES wo= o8 FHrpe

metmyoglobin®] VX S E greyshdtAl Ho] otHge

nitriteg AH&3HE Aol A Feich(Alley &, 1992).

nRER AR FEY

Table 2-8. Changes of Hunter color value in fermented sausage during

ripening with differnt curing mixtures

Days
Color value group

0 7 14 21

L Nitrite 59.0 466 447 345
Mixture 60.8 476 452 35.7

a Nitrite 4.83 9.9 8.62 12.1
Mixture 5.79 10.5 8.24 118

b Nitrite 125 7.85 .92 .70
Mixture 125 8.31 855 9.30




Al 3 & Starter cultureZ} 8 A A A 9

N2 = 9

A14dAd
TEZAF QoA ANTFL FEAAR 4FL A8 A FaP s
24 A9 2E BaLNAC o83 Ytk ol d AT 2AAY P

e BANPOEAN LAA WS pHE AAHTH FAd 5

a0
Z
i
1o
E &
oX.
o
P
Ech
_0|L‘
NS
&
e
e
do
]
R}
2
&
>
N
1o
>
s
il

HEANTH ojm
A& 2AA B/ 2272 FE A S obgE U RAuAEY 4%
= A4AANA AFA ¢HAE FUMAUHHammes 5, 1994 : Bacus 5,
1988). ol2 g TRALAA G Az oA FH dAHE FAF7] 93
EQE Aol JAFTLEE HF starter culture®]tt.

£ 4d¥olA= CHR. HANSEN'S 48 starter culture$l FloraCarn
SP(Staphylococcus ~ carnosus +  Pediococcus  pentosaceus)
SPX(Staphylococcus  xylosus + Pediococcus pentosaceus) 2 SL
(Staphylococcus carnosus + Lactobacillus pentosus)®] E% cultureE AM&-3}

o ZELAAE A=z

..49_



bl

A 24d 43 9 32

1. pH

A4 starter cultureE AH23 @FAAA Q] pH WElE Lactobacillizt
£¢9 SLATI Pediococcis) SP R SPX ATt 253
(Fig.3-1). &, 494 culture SLL 28 2UA pH 47622 H#£3] 38t
o A AYY T £ leveld FAFAT. 22U 49 Lo E A
AT BF 4AHE 2H4E UEh With S0976)e 4-859) F71%4 &
H2AANA AFAES pHE 53-582 W 9o Rodel(197)E +
AAAANA FEH3 AE salamis pHE FAEIAE v Ho 49283 B3
STt oMY E 4PN AHLF starter cultureR LFAEAAE AZFH
e pHE AZ9) $aAAAS pHe} ¥ Zate] F"ojAA] gow 23]
g $4% Aoz #FYUG

2. Aw

GE AR Azt APHAAN §F59] FE FF¥O) Fao AAPYL
2 Awsl RolAA gk Aw 9A] pHZE 7 w@ekd SLAEFAA 2R =
&4 A aAd AAAN g A JeEst(Fig 3-2). olE pHZF £9 §d
A 7ol dojHo wil & HEHo] wobd fS AxIE folstRR
pHIF %€ AFEY Awrl @A dehd Aoz AlRdEh Aw 0962 9N F
B %4 A9 21d5ojE SL, SP € SPX Z4 Aw 0832, 0.849 12|32
08642 vElstth & 2 SAES FAE desle i AEES Aw
095 ol A F4o] ANHY, S aureus® Z-F Aw 08694 = A



N

&0l Jted Aoz <A AUvh(Leistner, 1981). 2HEE E ¥

Lo

9 3=

9 starter culture® Ao BN AARA Y LAY $ 9= o

i

_\?_
tAE B olF S aureus®] T EF aRHoZ AT F S Ao

2 Atgdr.

3. Weight loss
SEAAAY A2F wobd pHel st 2o Wolx T ofgd 7
249 2ES FE 240 $89) SUL £ HUE weight lossE F
AdEd B 499N E pHS Awst 73 #e SLA TN FE9 Fuz
Fol /M4 Aot viwy ALEE starter culture®] TH BAL FF

40 - 41%9 F&o°] FEHUHFig. 3-3).
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Fig. 3-1. Changes of pH in fermented sausage with different

starter cultures during ripening
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Fig.3-2. Changes of Aw in fermented sausage with different

starter cultures during ripening
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Weight loss (%)

DAYS

Fig. 3-3. Changes of weight loss in fermented sausage with

different starter cultures during ripening.



4. Chemical composition

Table 3-12 Z} starter culture2 ZEALAAE ALsPE W s4F
g WsE vetdia dv. 27) wigge] TR AXLAA He
B¢ SU FEEHFE ASHoR ZAHUY Az 21dA FEFFL SP
447%, SL 425% Z1g]3l SPX 419% ollew, 8%
sz 2 23 dyde g Fo we IS $E=vh Rodel 5(1982)
o] oju] AHg vl gt G A FFL Z2I|MFEFS oF 17.5% <A 18.0¢)
FA7F Ax 2194 SPX 31.2%, SL 29.8% 18]l SP 27.8%% 1 H|&9]
Frtstach AREFE dx 2194 F 24% AEE FSHaL en SL A
g7t 214%2 744 3A JEtRth Rozier (19819 oJstd Zd =7
2o ARHE AzAAANY AT FFL 1970919 47.8% &) 40.5%
2 24 n oo whsl wjd gL 22.7% A 26.1%% FUkst AAH
Fdo] F4H1 Jvn Busud.

2=

flo
o
BN

713, :

5. Color Value

Z7) gEL TEAA LS AXNIA &40 WaiA drf. Table 3-2404
BE ue} 7o)l L(lightness)# a(redness)@te LEF ZF718I93 b (yellow
-ness)T Z4asE AFE gHuddoh
ey 25XV L, a € b F2 starter culture®] FHF #AQe] & A
o7t ANy 4 FEAE L, a #d UolM SPX AHeT7F A7) 398,
12142 71 #1 F& A2 ZAEUY. 25F A4EY F7ke SU pH
o] At FE FAE A S99 FE/F At o] HIM nitrite7}
st S42 AAANAEL oz Agd. B A¥oA ARE starter
cultures ALY TFOZH nitrateF nitriteR FIA 702 SAE HHAAD
RALo2 et P o1t nitrateE A7ISHA Yole EFHom S45 vEld ¢
At



Table 3-1. Chemical composition of fermented sausage with different

starter cultures during ripening

Days Starter Moisture Protein Fat NaCl
culture (%) (%) (96) (%)

] SL 66.9 176 12.7 25

0 SP ’ 68.3 175 11.4 25
SPX 675 18.0 12.0 25

SL 625 194 148 2.9

7 SP 63.2 19.6 14.6 29
SPX 63.6 19.7 164 3.0

SL 554 23.0 17.8 39

14 SP 55.6 2.7 182 3.7
SPX 57.2 232 180 40

SL 425 29.8 214 46

21 SP 447 27.8 24.2 44
SPX 419 312 243 50




Table 3~2. Comparison of colour value in fermented sausage with different

starter cultures during ripening

Starter Day

culture 0 2 4 7 14 21
SL 539 493 47.1 454 44.0 432

L SP 52.7 484 42.0 432 42.0 415
SPX 530 487 439 41.0 40.3 39.8

SL 391 8.40 10.20 10.45 10.70 10.75

a SP 3.80 9.72 10.48 10.72 10.92 11.02
SPX 381 9.19 11.10 1152 12.00 12.14

SL  13.04 9.80 841 8.06 7.97 7.89

b SP 1297 9.87 8.64 8.16 8.10 8.09
SPX  13.03 10.20 8.78 8.08 8.07 8.05

Standard : L = 892, a=092l, b =078
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6. Texture

Table 3-3& ZAZxF E4¥sE UEld Aeolth hardness$} chewness=
Azx7|zbe) wE F7heta Atk FE e starter culture®] FFAE ZA I
< A % AoE zAHNOY ¥AF lactobacilliE H7bg SLA 7}
pediococci® H713 SPY SPX AH&E4te] ZA$-ol vl8] hardness’t e A
o2 AAHNEY o|RL AHEE lactobacilliZh HE ¥ AxF AN AYF
go] thax FUW Ao 7|A¥hn Alsdrh o)L Klettners} List(1980)¢]
B30 dahe BRz7)e] HEZFAA hardnesss) o) 7ol dehe A
dx&w Jok. =& Actond} Dick(1975)0] LA AR A A e ol
Ae&rE Ad¥e] v Bug upe Fo] B QM= SLA YT X
W o] Jbg dglong cZAE HAYE ¥ 4 A

7)‘Fatty acid

HELAAY A4F AYEAER LA} M F8F W
triglyceride®] 7FFE ] st FAPA(free fatty acid)E BT
AEN 553 F& Foqa= Ao|tH(Zalacain F, 1995). Micrococcist & 4
Ho AETFF2 S. xylosus$} S. carnosusE A WS FE A7l = lypaseE A
A% £ Qe oz gEA Utk o] Hho) g AW FIAWAL H A
E, gdstels, ¢EF2 Wato 3 %o S 71 @rH(Bacus, 1986 :
Johansson ¥, 1994). Stahnke(1994)% S. xylosus& AH&3t9Sd &, o %
9 #5HQA 40 2A F/tdvn R, o2 F esterd] 3 AL

aly

okg] x| 7] W Fojgta Bt o, o3 lipolysist micrococcid 2§ &
714 ¢l zAdA, staphylococci®] A$E 2714, 7148 =AM @& =
i B3 H(Simonetti, ). ¥ A@Z I oA LF 274 =4 F
7191 QQo1A starter culture®] FTHe] WE AWt =4 2 FFo= & W
g7t = Aoz ZAH AtHTable 3-4).

N



Table 3-3. Comparison of texture in fermented sausage with different

starter cultures during ripening

Days Starter Hardeness Springiness  Cohesiveness Chewiness

culture (Kg) (mm)

SL 497 0.81 051 2061

4 SP 6.31 0.83 0.53 2791
SPX 470 0.89 0.55 2351

SL 6.71 0.75 0.53 3274

7 SP 752 0.77 0.54 4036
SPX 5.09 0.75 0.56 3986

SL 9.52 0.59 0.50 6754

14 SpP 9.85 0.74 0.53 7002
SPX 8.94 0.63 0.55 6900

SL. 12.36 047 0.52 8750

21 SP 13.27 0.49 051 7803
SPX 13.46 0.46 0.55 7600
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Table 3-4. Comparison of fatty acid in fermented sausage with different

starter culture during ripening (Unit : %)
Starter culture’ SL SP SPX

FA\Days O 21 0 21 0 21

140 141 1.57 1.43 1.39 1.26 1.34
1510 061 0.19 0.04 0.22 0.11 0.34
16:0 22.03 21.20 2073 2168 2058 21.03
161 2.43 2.38 241 2.54 2.41 2.56
1810 14.30 1317 1308 1339 12.78 12.17
18:1 42.34 39.60 4181 4035 4131 4175
182 1354 1385 1254 1317 11.31 1293
183 1.72 0.20 0.67 1.01 0.32 1.03
184 ND ND 0.1 0.46 ND 0.12
20:1 161 0.64 1.79 2.04 1.84 1.86
20:4 ND 2.49 341 0.97 1.20 0.90
22:0 ND 197 ND ND ND ND
23:0 ND ND ND 0.72 2.27 2.99
225 ND 1.98 ND 2.06 ND 0.98
24:0 ND ND 1.98 ND 462 ND
226 ND 0.75 ND ND ND ND
SFAY 3835 36.13 37.26 37.40 4162 37.87
USFA? 61.65 63.87 6274 6260 58.38 62.13

1) SFA(Saturated fatty acid)
'2)‘ USFA(Unsaturated fatty acid)
ND = Not detected



8) Free amino acid

FEEAA 44

of¥

9H AL proreased] 9 HElopm At A A

Y guAEocE WA FI o] FAY 79 E3] micrococcidt B

)

APl AHE #FF< S, xylosus® S. carnosusE ©HAS EIHATE
prorease® AAE F Y T2 d8A dth.(Bacus, 1986 : Johansson %,
1994). Table 3-5% Z} starter culture A&7k felobn]Ait W3l E el
A Aolrh ojfzEe] dlFE HE ol xite AzV|7Ie] AEFE FUlee
A& U glom 53] pediococciE F+E SP cultureX 8 Fol A 7}
F Be FEoheAte Rt Aok 283 FRE Felohuxedt F M

< frejelm it Hiso 2 ZAzZ7|Zbe] HAA AAY 20% o)L 73t

5a

3L Sl9. Dierick 5(1974)% AZZ719%E Gy, His, Tyr 5°] =82 §
ot Ax7 ARHEA F28029 ProE 27|19 AR HA dvprt Azt

AR Fo AFINF2 A,

9) Nucleotides

TEY 25 2V HEHEA FA H4EHo @) Table 3-6
< starter cultured] W& HAHHE EZ A e ok 7] W
% glolA] ATPS AMPE oln) 2dsle] %% EAstsith. wad IMP,
Inosine ¥ Hx= BlEA §o] EA8td] ojn] g2 HUAAAEZ] &N
TS ¢ T Utk AT starter cultureztells= Ax F AAFH dgd & Aol
7} 1. 221y Inosine?t Hypoxanthin®#& S. carnosusg &#3 SP
SL A&7 Hls] S xylosus® @8 SPX Hzl3d Bz @o] A
At

_61_



Table 3-5. Comparison of free amino acid in fermented sausage with

different starter cultures during ripening. (©¥:mg/100g D.M)

Starter culture SL SP SPX

FAA\ Days 0 21 0 21 0 21
Aspartic acid 200 322 19.7 333 20.0 38.0
Glutamic acid 368 599 599 34.7 62.1 36.2
Serine 75 124 12.4 126 8.0 146
Glycine 66 115 6.4 113 750 11.6
Histidine 158 228 155 22.7 16.5 27.8
Arginine 209 342 206 136 22.0 383
Threonine 95 157 9.3 157 9.7 19.3
Alanine 105 167 9.0 16.6 10.6 19.1
Proline 81 145 145 14.1 9.0 157
Tyrosine 161 223 16.1 22.5 16,5 24.8
Valine 106 178 10.6 17.2 11.1 19.9
Methionine 96 155 9.3 15.4 9.7 17.3
Cystine 3.1 5.8 34 5.8 3.6 7.2
Isoleucine -~ 105 189 105 185 11.3 21.9
Leucine 194 339 19.0 345 20.1 30.6
Phenylalanine 88  17.9 9.3 16.9 9.8 19.7
Lysine 162 515 29.4 51.9 31.7 62.1
Total 2292 4035 2749 357.3 279.2 4331
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Table 3-6. Nucleotides of fermented sausage with different starter cultures

during ripening. (¢4: n mol/g D.M)

Starter
Days ATP ADP AMP IMP  Inosine Hx

culture

0 0.40 1.63 0.06 3.55 7.70 111

SL
21 010 1214 0.02 0.18 0.05 7.52
0 042 1.44 0.09 384 1014 1.78
SP
21 008 1475 0.01 0.21 0.08 8.65
0 0.38 125 0.06 3.95 7.70 111
SPX

21 009 1103 0.02 0.13 009 1205

10. Starter culture®] FF4¥ U|AE W3}

I8 %

mﬂi
X{

) £X7)7b Fol Yebd Ak AT Z- starter culture B A
™ 8} . 3-48} 2. BE AFYTFIAM g7 1002 #A7E lactic acid

bacteria’s 27|58 F73) Z/35t9 294 g7 10002 Astd £4F &

r(r

Abe] YRE fFATeE LTS ¢ F AN, ol FAE A dA
A f-A8tgtt o8 8 lactic acid abcteria®) $ATOEA S AFLE o2
AFAFANME Ho] HAFHIRA 3 JH(Conventry 5, 1991 @ Vignolo F,

1989 : °] &, 1987).
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Log counts (cfu/g)

Fig. 3-4.

Changes in number of lactic acid bacteria in
fermented sausages with different starter cultures
during ripening




T3 starter culture® AM&3F staphylococcis %7 g% '106_7.‘11”—:—'. F7tH A A
=d 259} 54717 F 7 starter culture X 878 staphylococci®] ¥3E
Fig. 3-5¢ Zt}, £4717F 5 SL culture #2794 2] staphylococci®] F+&
FIheA e AFE 20T SP culture A TAME 54 74H A ©
& Frtsitizl o ol¥ ZAste AEE JEdth 53 SPX culture A
FAME &4 2194 10! cfug FEoz ZAaddt. oHd A=
staphylococci®] A&o] 471754 ¥ pH #A9A A8 Aoz AR
g a8la o] Zde #7148 ZPMA S carnosus®] A& HA pHE 4.2
- 48 o9, S. xylosus= pH 49 - 5622 S xylosus7} @& pHe A4
g¢ Agsiths AdE 5 Foda & ¢ Aoh(Schleifer, 1983). =g &
AFEAE LEIAA S4F pHIl @obAWA S carnosus®l Aol
lactobacilliell ®l&te] wj-9- @5 A AP FX g FFFEH AY v
FAE FAE}E Conventry$t Hickery(1991)2] B9} YA}, o2 4

r l

I-)

FEAA A A|ZA] staphylococci®] F7be A9 A BYE Fvled A9 7
A 5 HUE olffE I/tE AL AEY ¥ + A THLicke, 1985).

FU A2l enterobacteriaceae 94 WELAIA S @& pH &M= 2 &
Aol A £71587] Wi (Glass &, 1992), € PN AL&g i
o FRAT LS AR 4dA FE ASHA ke 53] SL AT
GgME 794 ¥ H&EHA %o} Roca 5(1989), Unluturk 5(1991)8 75
o} AX s Ah(Fig. 3-6). olgd Fae FAbdo] AT RAil(lactic acid)F
a2 98 pH7F WelAA yehd Zddn & 4 vHHains 5, 1973). &
Age A% FUATY 27LYEE g7 10" $F2E 1494 ¢33 4F
dPou, e FFoz 29" LEAAAY
< F YvE Glass $(1992)¢8 A7+EFAEY B dddA7 5% ¢
o ol Y859 ANHA M/t ¢ FLoa & 5 IAG.

mE

2
T
4, D277 FAx dopbd
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Log counts (cfu/g)
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Fig. 3-5. Changes in number of staphylococci in fermented

sausages with different starter cultures during
ripening
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Fig. 3-6. Changes in number of enterobacteria in fermented
sausages with different starter cultures during
ripening
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%e pHY Aw, B2 9% 5 2 v23 A2AME 4Fo] 7tsste RS
g Be EAE 9o 9ol e Sraphylococcus aureusdl] #F AT
w9 o] o]Fo]FthRaccach, 1986 : Bartholomew %, 1980). ©o|ZA T &
AAA Az YoM g BAA & Aoz GFHAD S aqureuss A A
Y B HEHA ol B FasAx] AxA 4859 ALY AxTAol
¢ gAAHeR o)Fo &S ¢ F AUk 1YY dateE UEHAE &

FAT E Y85 2HHAD S aureusE 4EHE HolEWA &3

A

Of

28530 & B 23894 A4S Z4F starter cultuture®] S, aureus®] o
@ antibacterial effect= W4 E#H oz & & IR

72} starter cultureS AHE® LEAAR Fo] BAHSR Listeria spp.d
g 24% AT Figd-79 2k Z AYF 2 27 LPEE 20 x 107
-30x 10 02 @& 2AEE Holm gloy SPS} SPX AGFANE F
489 21494 AAE 10" £5& FE3 AAsGE 2T vedd oE
AdE 205G SALY Az ez o) &H: Yk YAAY HFE

—_

(120ppm NaNO., 3.0% N_aCl)gi Az ELANAY 4Fd o To] 4
2% 4 U= Junttila(1989)%) B3t dXstn Yok 2@t SL H e 7ol
N 2194 o] PEHA Pob & oW starter culture Rt Listeriadl
We AAEH $5TL AZEH Y o2 bacteriocing BAE T
& AsgozH oe FAUd AAEHE FUNY F Ye ALE AR

#4
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Fig. 3-7. Changes in number of listeria in fermented
sausages with different starter cultures during
ripening
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N
IN
n

A 4F TaLAA AXE Y% F

A142 A 4

SHEEAAY 49 A FoI B FvjE Fdsm, A4S FA
9, = olge mAE e A ES FA Foloh 54 I e get
A AQA&AFH AFEALE s F ok 71AF 224 system
ol | HAAdE %7HE HE 2EAA AAFHAM LRELd 54, A=
NPoR SEANAE A AdFAHES AASHAT o WM = 54
& FAzde FolA & oy, 4 x5& W/l 12-18T7t wFA s
(Coretti, 1971 : Polymenedis, 1978). dwt3 oz zd&dd < Aid
AEol AFEA AN AFEY T3} Fulsh FokCoretti, 1971). VTS
£ e 259 AdgAdxdAd ¥y 18-56TH 2 2EdAA Ao A
Ed A 1FY o SAFE] Aaso] Aok AFsA WE G SA
& WE Addd AR £ dS By opdE,
AN & 7] e 2 2T AY dFE $F TR

o

r2

do] FYH SAE

o] #o] ste] RFAAANE AAEI Yok 2PR TEEAA AZA 4
283 AR Ro)71A Fu vt2A AAsy] fsAL, £ 4E8Age] A
Zd 2adE AL A YH4M dES FALE FHEHE A,
&3t casingdl A& AAIstelof @rh(Koch, 1982 © Wirth 5 : 1976).

A23dd HAFY 4 L XA JE

1. 98 9 SAY 2= T 9%
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Y55 2 A &2xE -5TC, 0C, 5C ¥4 10C9 =7Add silent
cutter| A} A2 3 t}& fibrose casingdl &3 & #AE AAFHoR EALE
A3 5Colde] &=z s AT AS- fat smear 22 QA3 &
YHAZE 2@ ed 5T B¢ WUF ddstd AAEA knifee] &4-9-7
b dNew A= AFHo| yol A HFAa7E EA st (Coretti,
1966 : Frey, 1983) %4 149 AF2 Ao o] Wt itfe] Hele] H
= Aoz ZAEUY. AR oA e A AUl HH &
sto] &AM AAPHE peroxide(H:02) & HEAAAY AEFE HAAIY
(Frey, 1983). wtetx 985 R SAWY I 5= 0-5T7F HGE o=
ERst T

2. AAEY F/E AFE I4 ¢x3xA
Staphylococcus  carnosus  + Lactobacillus  pentosus ¢ &%  culture,
Staphylococcus carnosus + Pediococcus pentosaceus 9 €% culture L

2] Staphylococcus xylosus + Pediococcus pentosaceus Mixed culture

group®] B$-d= thd Table 4-19] A gA LEA I = 2] dvtFelr.

Table 4-1. Manufacturing condition for German style salami.

Days Temp.(TC) RH(%) Product(Nation)
1 22 - 24 92 - H German salami
2-3 20 - 22 8 - 8
4 -5 18 82 - 84
over 6 14 - 16 : 76 - 78
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Staphylococcus carnosus + Pediococcus pentosaceus ¢ E% cultures}
Staphylococcus xylosus + Pediococcus pentosaceus ¢ £3t culture® A4
&3 T3 Penicillium nalgiovense Y} Penicillium candidums % mouldE&

AHEE REAAAE BEE DL F2 France 59 I7MA 48 &g

2]

AFoz B B89 B Foai oldo) 2A(Table 42NN Lx
g Aged,

Table 4-2. Manufacturing conditon for French style moulded sausage

Days Temp.(TC) RH(%) Product(Nation)
1 room temp. - moulded sausage
2-3 28 - 30 85 (France)

5 - 6 week 12 - 14 60 - 65

Italia?] peppeoni WEAAIAE F2  Staphylococcus carnosus
Lactobacillus pentosus ¢ &% culture® A}&3t=0d] b5 Table 4-39 =3
oA &FE AT

Table 4-3. Manufacturing condition for Italian Pepperony

Temp.(T) RH(%) Product(Nation)
24 B - 90 Pepperoni

(pH 47029 71A) (Italy)
15 78

(weight loss 35%
v 74A)
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Spain®ll Al Staphylococcus carnosus + Lactobacillus pentosus & &%
culture®} Staphylococcus xylosus + Pediococcus pentosaceus & Z3F
cultureE F2 AF§3le] A X8= Chorizo® U3 Table 4-49] ZAA &
TE MY

Table 4-4. Manufacturing condition for spanish Chorizo

Days Temp.(TC) RH(%) Product(Nation)
1 room temp. - Chorizo

2-3 22 - 24 0 (Spain)

over 4 12 - 14 78

Staphylococcus carnosus + Lactobacillus pentosus® & cultureE A}&-3)
o Turkey A= SojakolZte tuykey AE REAAAE AxdT} Table
4-59] A4 o3t

Table 4-5. Manufacturing condition for Turkey style Sojak

Days Temp.(C) RH(%) Product(Nation)
1 -2 20 - 22 95 Sojak

3-4 18 - 20 90 (Turkey)

over 5 16 - 18 . 80 -8
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AA A Summer

€4 lactic acid bacteria?l Pediococcus acidilacticiE starter culture® At
o= whg

Hl @A S1ZA A7 LFEAFE
sausaget Table 4-69] A THEE A}
Table 4-6. Manufacturing condition for American style Summer sausage
Product(Nation)

g3l
Time Temp.(C) RH(%)
19 hours 40 82 Summer sausage
3 hours 60 60 (USA)
3 minites 60C Hot water
(Sprinkle)
Cooling
F71Y BE &, F£9 A$ FAAFHS A4 z714] F&o] I}
H(3,000 rom) 2A|A EHo]l FA3] ARSI o FiEo] YgRE il
A £37] Wi BTG AFe) Hy Asnz dazvie T4 s
g 1,500 rpm °]F 2 FA 3= Aol F FIF AL=Z HAHIYT
2] e e = B I
cellulose casing2 ©] &3l &8st
e Hg By 4 s4xd
d & T

3. Casing®] Ao W2 HA gy &
D A¥EHE 3 8y
Fibrous casing, collagen casing %
ZPEe ¢
xS WAE BY 34

1

ARl Az&PS. Formulast Al
& g9 sA4=2AL YExF=E 1 A
_ 74 -



BAx #%EY 2% AE @A 2dsuA dEstit

2) A4d 25

iz wste] waz7|d pHAF 448 AsEHol BEVT @ 2
Fal AR BEAdAEA A9 (Fig. 4-1) 53], 2EAANAY AxA o
Z7d EA7F F$99 case hardening #/¢] ZA EoEJLH AXFF0|
Y pH 2 Awed Z#H2 E o dixyd dlsf La70e 74 A T
AT LF3 FL AFRA Y ZFE 1G] ddEHReG T Aolvt ANLH
casingZt FEZFE A% 1494 Collagen > Cellulose > Fibrous casing <
o2 ¥/ JebdthFig. 4-3). AZ 14LA S aureusd) BEHA Awd
0.860 °l3tE AIgozA AxV|HE A BFF F Ao (Fig. 4-2)
casing® Aw% collagen®] A% 714 @3tk 27 73 vAE 9AE St
o 71 ZF8%F a<lo] =& pHe ANE AX F 29# 4 468 - 4809 H
A= Agee] dhdAe vse A&sHA AU weEkA] pHE AsHE
At GAL 59 AHAE Z7eA otz FAEY ez Agrdd. =3
casingd] W& AAIA9 FAL & o7l YUY collagen casing®] 75
d Bud ¥y AV AE FEAAA AZA HEE v AHRE e
e £od 2E AP/t 28 29 A redness’t ZA 7RI casing

o FFH, ¥8 9 Az ©E colory ¥WEHE UEYUA @3tHh(Table
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Fig. 4-1. Changes of pH in fermented sausage with different

casings during ripening
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0.96

0.94 r
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Fig.4-2.
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Changes of Aw in fermented sausage with different

casings during ripening
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Fig. 4-3. Changes of weight loss in fermented sausage with

different casings during ripening

_78_



Table 4-7. Color Value of fermented sausage with different casings during

ripening
Days
Color value Group
0 2 6 10 14
Fibrous 44.14 53.76 48,73 42.67 41.82
L Collagen 46.82 54.00 37.47 33.70 32.73
Cellulose 43.24 49.40 43.03 36.43 34.61
Fibrous 3.82 8.44 892 7.02 6.82
a Collagen 3.67 8.13 8.76 9.30 8.64
Cellulose 3.74 8.05 9.37 8.87 8.18
Fibrous 10.20 0.84 8.65 5.62 545
b Collagen 10.40 10.10 7.84 6.87 5.72
Cellulose 10.61 941 8.21 78 6.08
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A14d A4
Aot X9 §P9 ATAEo R S }eo]A 9

3= starter cultured] Wigk Aot g L LE

dE2ANAE AF
TaAAAY F42 2
Al Y Aie AR dAoltk. Y 2dd o2 IRAE R AEs
9 o Fdo IHAAE AdgE A A7 DoldA JAFFoIH
T d7EAEE A5 EEHL JTh(e], 1987 5 A, 1988 ; Al &, 1991 ;
g 5, 1996, 1997).

B AFdaME 3 799 FETEFAA A2 LELANAE 4k
(Lactobacillus plantarum : NFS #6-6, from HQ$&AAA] 5 S #3, 7FAH] 2]
) M 4§ starter culture (SL, Staphylococcus carnosus +
Lactobacillus pentosus)& AR&3le] ZEALAAE A2AS | LELAA
9 &4 2 AF F EA uAE AL MuAEE Bt FEAAX
AAE A% 712ARE ATz o

%, 4d& starter culture? SL# FATHY] APz AALIAF
Al 2@ #FQ NFS#6-67F S #3S o] &3t A 2 F A] 2 A9 W 9
o] FFLARAE Axse 1297 28 € AxE ANE F Z starter
culture’t FEAANA Y H X B, 353 g nAE8H HAAE A
on, 129 7+ Has Az oHAF Ao 2AXE 24T 35T AA st
HA B AAe A AFAEes AP



A2d YL #F4 ALFFE AT FaLAA 9]

54

1. olshat =4

-
~—

o
0
B>

53

Ayl 494 starter culturest LR AFo2HE Felgh #F(S 43, NFS
46-6)2 LEANAE Az edy &4 F FAZZES Wske Fig 51
7 2o HEAAAY AZxF Yol pHel 93t BEEyEHo] oA obg

9 Azdd LES} 45 2o £EY FTL Sol5A A TP

pav
rlo
wn
=
_I).l_l'
A
-1
X

L

T
fol
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Z7tdt. B A¥d A= pHe FEEHAES M
Zo|A Eag T3 AFd u& FEe FEgFe] Hsded vjus
Ab2 3 startere] EFo) #AGe] FF 43 ~ 4H%9 FEo] FEHHJUG

2) 4N E
Table 5-1914 BEule}l o] Z7] wl@ge] TRH ARLAAT H
= E9t S #2FHL SL, NFS #6-6 2 S #3 Zr7 671, 682 2L
Az 12979 FEFFE 423, 432 18l 3%2 4z Ha
stgh. gd FFe 7MY F 168~172%% FAZE AX 1294
SL¥} NFS #-62 77} 266%$} 265%92o™, S #3 A€ BI%E T
gapol Ao zad we o w&e] AT ANEFE Ax 1294
oF 242~25% AEE FH3ta o SL ATt 242%2 7P @A e
wow NaCl &3 JAF Ax F 35% &2 2+
Rodel5 2 FETFS AxV7, 2%, AulgE =3 3 9929 dl&
S wg g43dg gEvan 3]'_939.‘1] ChascoZEo] o ZAFg chorizo,
saucisson¥ salami ¢ AW E M AA(FE 262~318%, THYA 175~
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22.3%, AW 363~41.9%, 9% 313~471)% vt B o E AP A
2@ BREAAY FEH BUIGFE E WA APIFH JIFEL
Ed], o122 e LaLAAY AF Al HLE formulaol A A H(20%)

# £5(2%)9 AJtFe] ddFeoz HJY] HEQ Aew AT

Table 5-1. Chemical composition of fermented sausages with different

starter cultures during ripening

Days  Starter Moisture Protein Fat NaCl
culture (%) (%) (%) (%)

SL 67.1 16.8 14.2 2.0

0 NFS #6-6 68.2 17.2 139 2.0

S #3 68.5 16.9 14.0 2.1

SL 475 21.3 20.8 2.7

6 NFS #6-6 46.8 22.2 20.6 2.8

S #3 47.1 22.1 20.6 2.8

SL 42.3 26.7 24.2 35

12 NFS #6-6 432 26.5 25.0 3.7
S #3 43.0 2.7 24.8 3.7
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Fig. 5-1 Changes in weight loss of fermented sausages with

different starter cultures during ripening



3) pH

&AA AzAFe pHE 62302 LEAAAE Azxsrlde UF &
e Jetyxw ¢a5vt APHAA pHF FAEA AstHAJT. SL AT
= &4 69A7A A% Asstd 129874 43 FE& AL FASHRAT W

Wl S #3, NFS #-6 A7 49 o|FHH A9 nlx3 pH 23S HEY
o} 47 $&& #A8H AYE starter culture Bt 04 point?t EA WERR
tH(Fig. 5-2). &, & APAA s TAAFLERH 29 IF8Y= 4498
starter culture’} pH AL 2k S5 Aoz vepAt FAF +
g2t AARAHA gl o)1 AAE EY Starter culture’t G starter
culture2t}t ©53E9 R&%5Ho| tik FHold FF#=E ARHTY AAHY
A8z B 9 £4%¢ pH A&E= + 0.1 pH unitz}sl 23% Palumbo 59
Aste 34 bd2x g A2 M HAH(Palumbo, 1976).

4) FEEHE

gdEAEozryg s #FEY SL AUt 28 R sA4x7d=
&g AgL Bgou 69ARH vzl @ FEIZHEE YR
(Fig. 5-3). o1& pH7} &9 543 77tol2 Fojfo we §9 E¥o)
wold Az7F vS &olsd Hug JuF ez pHsb ¥ SL cultureE A
g8 AEe FEFHES EA JUed e Alndvh  F, Zb starter
cultured pH #3 was] 8 o 7|9 FEEHEE ZF 089y =
A uixlg 12949 FEGHAEE NFS #6-6, S #39 729 089 424 pHIL
744 @ SL A Te 082 M ¥e FEZHEE YEHIH

& 2 S$AFEY RS Jor= UFEEY HAEEL FEEAAE 090 °]
e A= Al Aol AAHYE B asH(Leistner 5, 1981 ; Frey, 1983), &
Ao ARz @ B v starter culturebel]l 2kzrel zol= ThEiTiEtE
Z2AA TAE & Q= BN AR 2L JAGedE FUE Ao
2 Als".
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Fig.5-2. Changes in pH of fermented sausages with different

starter cultures during ripening
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Fig.5—-3 Changes in Aw of fermented sausages with different

starter cultures during ripening



5 Az
Z27] WEEL FEHAE AXNAA S0 WA H=d alredness)Ft

flo
tio

TEFT F7HIA 3 L(lightness)# 3 b(vellowness)gte ZAsdl= A&
6

O

eIt (Table 5-2). =& W& 279 NFS #6-60] 7/b3 wgto}

3

TH HAR Festd 12440 M 2L £35 i A4z
2715 4Y§ starter culture?l SL A& o] Hle] RaAEoznE B
s 6-67 S #3 #F ATt o EgoY FodAE AR &%
=2 of g3 F7tE SA9 WbsE £4 FAME AWM A& At

&:‘ia

3 FEe) 2EHY =% A7k obdNge) 9% 5o Az A
Aoz At dAv(E 5, 1994).

Table 5-2. Comparison of colour values in fermented sausages with

different starter cultures during ripening

Color Starter” Day
value culture 0 2 4 6 8 10 12

SL 5390 4783 4547 4013 3537 3521 3483
L NFS #-6 5270 4470 4387 4053 3593 3602 3617
S #3 53.00 4780 4463 4070 4517 3533 3560

SL 391 7.94 840 1020 1045 1075 1113
a NFS #-6 380 972 1048 1071 1076 1121 1127
S #3 3.85 954 1021 1092 1117 1126  11.37

SL 13.04 7.90 781 723 748 7.16 7.18

b NFS #-6 1297 7.76 840 758 7.67 743 7.32
S# 3 10.03 8.39 875 740 7.91 7.37 7.26

Standard : L = 89.2, a=0921, b=078
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a2y 49§ starter culture?! SLAlE dA A< Stp. arrnosus7t &
#Eo e IF Ao v 2RAANAY HNET 0L & ALR 4
Aoy 238 FAgdTo] EFHO YA 4 FRAFLRTEH Ee
¥ NFS #6-63+ S #3 % A+ AN=7}t o o} 494 starter culture
o mla] &0} ATk o]FE o) ff & nitrite NOZE FFHOR MFo
st REANRA ARA A AT FAEY ¢ Adv 7142 nitrate
A7 A @k, FFY B wE A7 JFHTE nitrite T HIMES

Gl FoFez 27 HEojstn AddTh

o

6) g3
Hardness®} chewinesst AZ7 JAPHPN FE3 FEEHE ZF4
o wel FAzRFHez FUEtY AZXRE7]|Q 1299+ hardeness® SL, NFS
#6-6 z12la S #39) A 72 11.02, 1076 283 11.00 Kgg YElgdo = A
Sy z7ld wstd oF 281¢] HuAe] e AL®E TAHJULH chewiness
£ 2610, 2615 28X 2710 uYEldozZA wER7) Hlste] o 26%7t F
8 RS2 UERTKTable 5-3). @@ springinesse 29M 076(SL),
0.72(NFS #6-6) 28]l3 0.79(S #3)ell oyt AxZ7]Q 1245 = 2H2 054,
050 28]l3 0522 ZFoE Ao = VElR cohesiveness HA] o]9} n]Sgh
7A8& Yetio] starter cultured] wE €23 FFL AA ¥ AL
g
gaA AR NA ALgFe] AE4E AdHo] ErhE Actont Dickd] X
Fol B o] B Ay AEE A5 AgEdFe] A FALBIAT
2ol &4 FAME ATl @Al g2Fd= Wt s ALE A

h

Z 7

ko

=)

2¥HActon &, 1975).



Table 5-3. Comparison of texture in fermented sausages with different

starter cultures during ripening

Days Starter” Hardeness Springiness Cohesiveness  Chewiness

culture (Kg) (mm)

SL 573 0.76 0.49 2182

2 NFS #6-6 4.85 0.72 047 1890
S #3 5.64 0.79 0.49 2463

SL 7.38 0.64 0.44 2371

4 NFS #6-6 7.28 0.62 0.45 2286
S #3 777 0.66 0.44 2533

SL 9.60 0.62 0.43 2579

6 NFS #6-6 882 0.60 041 2476
S #3 9.21 0.62 0.41 2644

SL 10.24 057 0.39 2590

8 NFS #-6 982 0.59 0.35 2614
S #3 10.01 0.60 0.37 2680

SL 10.82 0.55 0.37 2600

10 NFS #-6 10.46 0.50 0.32 2615
S #3 10.75 0.52 0.35 2700

SL 11.02 0.54 0.36 2610

12 NFS #-6 10.76 0.50 0.32 2615
S #3 11.00 0.52 0.34 2710

7) X9k

Table 5-4°]A Biu}s} Zo] SL culture®] 7% oleic acid(Cs : )& 2



Z7F [APHEA 2k F7150 0™ docosapentaenocic acid (Caz : 5)E AE
AZde A ggot Ax Foe 284%%th 2 e g AEEY
WEle 32 gL Ao eyt NFS #6-68 ol &3 HeE+E Ax 2%
oleic acid(Ci : D9 FFo| B3%Z AUHez wpoy} Az Fi
4284%=2 A JeEte ™ arachidonic acid(Cx : oF AxE 2AF 1.82%9 A
AZ ZE 249 Ao= zAHUTE 3] docosapentaenoic acid(Co : 5)F
Az AZE 377%NA AFX FToE 461%=2 F7tgezy o2 AT 9l
o =& F§FL HAFYUY a8 S #39 7§ arachidonic acid(Cxn : JE
NFS #6634 vld7lq2 Az22%F £45HU02™ docosapentaencic acid(Cz :
58 A$ HIAFFAA P EL 058%F verth dAA o2 SLIH NFS
#6-6 AT AS tF BIARLe] 42 ok FUkek wkE S #3 A
A3 E AZFE 6378%NA 62.24% 2 & F Faste AoE FAFAUC
A 8-& ketone, aldehyde, alcohol, hydroxide 5 o=

WEE AXNA H0 ol EREY AAVFL oA 48] WHAANE ¥
QAT vl EoY 2Ho] AYE ZhwEot AFEE gAEE T @

Aoz I8)A 3 $itHAstiasaran F, 1990 ; Sanz 5, 1988 ; Demeyer %,

rok

1974). 2EAANRA G £4F Adite g g Has A #ow A
43 53 999 #AFS ez &3 vk Jean E. Sander 5(1995)2
ANFE o] LEAANAY AR AZX ¥ linoleic acid (Cis : 2)%
linolenic acid(Cis : 9% 2 #%Fo] ZF7lstn tE A& ZF 2t =
28t ¥ Samelis $(1993) palmitic acid(Cis : )9} linolenic acid(Cis
CE Z7H8E UHA 4RSS #A4 B 249D 2N, SELA
Ao A Aurake]l FHdE Aste B AGE dFAUFLS AR FAAT
1853 F7E9

3
32 wad v gl

r(o

2 83 2id B2E 2449 A4 98 ¢E Al

el
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Table 5-4 Comparison of fatty acid composition in fermented sausages

with different starter cultures during ripening (Unit : %)
Starter culture” SL NFS #-6 S #3
F.A\Days 0 12 0 12 0 12
14:0 1.18 1.19 1.16 1.19 1.42 1.43
15:0 0.4 0.25 0.58 0.23 0.23 0.06
16:0 22.92 22.16 16.23 19.27 21.32 22.13
16:1 2.26 248 243 2.07 2.55 2.30
18:0 12.42 12.96 15.05 13.62 13.25 14.14
181 40.48 42.23 33.30 42.84 41.62 42.12
18:2 14.01 12.40 13.45 12,71 13.54 14.01
18:3 2.48 0.89 1.63 0.87 1.12 0.40
18:4 ND 0.76 271 ND 0.73 ND
20:1 0.89 ND 2.94 2.60 1.94 1.98
20:4 1.47 171 1.82 ND 1.07 ND
205 1.36 ND 1.94 ND ND 0.84
23:0 ND 0.13 ND ND ND ND
225 ND 2.84 3.77 461 1.20 0.58
SFAY 37.06 36.69 36.02 34.31 36.22 37.76
USFA? 62.94 63.31 63.98 65.69 63.78 62.24

1) SFA(Saturated fatty acid)
2) USFA(Unsaturated fatty acid)
ND : Not detected

8 FeotuxAt

Table 5-6914 2 wlsh o starter cultures) EFo) BAH] A= 3
Fe) & felobulndl FFe A= AT Hste] Fhes Aoz Yehgn,
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AAF o2 glutamic acid, lysine, leucine 28|31 aspartic acid ¢ %ol
Egtom cystined) ol 1% mwtem 713 wgith 53] S 43 #FE Al
Zy BFEAANAE Z7)4 2049 mg%E P @gey 12dAdE
643.7Tmg%E 7F3 =4 vey YA E2E Lac plantarum©] FE ot
A Y Bol AAAIE AR AlREH

AFAA LEEAAGA Felotn it el Watd dd Biue B4
gorm & QFAgnict Holsk HuEe] AR gl Dierick 5(1974)& 36
A7F A3 HFAAA A glutamic acid, histidine, tyrosine¥} ornithine &
o] Ax7 Fot €L FFS Jetd ¥d Ax T Z4 EE £93A
© ™ proline, alanine, threonin, tyrosine® leucine 5 %7l AAZHA &7
U AW Fo] Ax Folls ANHAY A Frtste Aoz BRad H gl
t}. Cantoni 5(1974)& varzi, salami®] fEopr|it ¥ E ZASIFE =
glutamic acid$} glycine <& AX7|7be] ukel A3 I  tyrosined
arginine 53¢ % A24sgun 2udgo. =3 d4x3 T F8F9 sl

M X Dierick $(1974)2 131.82 mg%(A =2 ¥ 4581 mg%) o= Hug wu

)
rlo
)

Cantoni $(1974)& 1643 mg% 2 (A =3 F 1227 mg%) TAIHE § B
7t gt Ao masgnh olRe Aol Az AE W3

3712, AR 5 24 5ol Bep guge] Faslo] felotu e, ¢E
Yo} 2a)3 Wepel=o) A4 A7 Sl 4Rk %) WEA Ae=
gt

m?L
rlo
il
A

e

9) Thiobarbituric acid value
Fig. 5-48 Z°] A% FFdE SL culture’t 7HF =& 0.07mgs, NFS
#6-67 S #3& 0.08mge EYou AzFt AYHVA WA Fete 129 4
3 Fole SL culture A T7F 744 £ 0136mge e S #3 AT
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Table 5-5. Comparison of free amino acid composition in fermented
sausage with different starter cultures during ripening.

(Unit: mg/100g. D.M)

Starter culture” SL NFS #6-6 S #3

FAA \ Days 0 12 0 12 0 12
Aspartic acid 33.3 50.6 34.0 45.0 20.0 54.7
Glutamic acid 62.7 94.2 64.7 83.0 62.1 100.8
Serine 116 179 12.6 158 8.0 19.7
Glycine 102 158 12.0 126 7.50 16.7
Histidine 28.9 40.3 31.0 239 165 447
Arginine 27.0 418 29.0 34.3 22.0 41.3
Threonine 12.3 21.4 155 181 9.7 22.6
Alanine 13.0 196 14.3 178 10.6 219
Proline 125 23.0 13.0 172 9.0 244
Tyrosine 21.7 29.0 23.6 26.6 16,5 304
Valline 16.0 234 16.4 21.0 11.1 25.4
Methione 20.0 239 16.4 24.3 9.7 28.2
Cystine 48 7.2 48 7.2 48 9.6
Isoleucine 16.9 249 17.1 22.6 11.3 28.0
Leucine 30.2 485 32.8 426 20.1 53.3
Phenylalanine 264 29.7 215 28.4 9.8 32.1
Lysine 54.4 874 54.1 64.5 317 89.9
Total 401.9 5986 4134 504.9 294.9 643.7
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Fig. 5-4. Changes in TBA value of fermented sausages with

different starter cultures during ripening.



£ 0.12mg, L8] NFS #6-6°] 71’ ¥& 0.10mgs vteldlo] xatez} 7}
F A Aoz ZAHESYY.  Dominguez Ferndndez 5(1991)9) <jstd 2§
A ANA Aabste] Wt ES obF WEHAA @A daAwe 4,
aw, 223 A7 T Jax A Fsdvka #welvk ok =3 TBAYL
78] #eR7teh AT FAE JHAIL glow 046mg AAE A &L
2 9A"ckn FAcH(Turner, 1954). Wb B Ao A"  starter
cuturest dF-ArE AAH JA 7isHAAE AFF Aoz Asdr
= THAME 99 B(1983)¢] ATl 9% dry sausage®: AEH F
- nitrite A7}EHE PIH37] A8 nitrite B/ o FAMFE 70937 42
A4stel TBA #e& &A% A nitrite A7F7F 22me/ke, FE7M7F
32mg/kgg& WERHO] nitrite’t AW AHE Axste FIFA R FEr)
3 Basgo. & dFAME LEAARA AZ F nitrite T2 FASAE A

7¥etsizl W&l TBA 7H7h 2 $718HA &€& Aoz Addt.

rie

2]
St UE 294 238 el S 8 BF AATAAE 2]
75 x 10" cf/g25E 294 14 x 10° cfwgZ < 1.27 log cycled = 23
A kst R e, o|F2E HAAZ Fadd %7 HAFES JEIUY
(Fig. 5-5). NFS #6-6 AZT9A) 294 35 x 10%fu/g® F71atgn 494
starterg] SL A FAME %7 141 x 107 cfu/g2FH 294 80 x 10°

cfu/ge 2 F7tste] JAl 7] AZteEE FASAY 4AE starters] 2%

=
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Yo
o\
1
i
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il
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ox,
o2l
o
e
o,

2 (Leistner, 1981) #Fo| £ o &4z7] o wE Fidd
dEAEonRy EF TS #3, NFS #6-6)=2 2aLAAE Axs
o] 4914 starter cultureE ©] &3 RET L Fel¥ AL AR
Fig. 5-6% #o] £4717+% SL culture A&}7 A9 staphylococci®l
FE 294 ta /Tl 2719 AZFE169 x 107 cfw/g)d FAFH
10945 #Z2se 2% YA olgd AAE staphylococcidl A5
o] £47174F9 & pH 8RN A8 Aoz Asdd. EF & A7

BN
ol
rif
Pk

AR HFAANA £A4F pH/b RolAWEA Swp. camosus®] 37l
lactobacilliell ®l&te} wl$- Yz A 499 B¢ HF AFFEH A9 vz
4A & §APhE Conventrys} Hickery(1991)e] BEao} dA&tfch &8 &
EANAZS Stap. aureusdl B AFE Hol Rudu Yevh(Licke, 1990
; Barthlomew, 1980), & A¥AI A= Stap. aureus’t AEHA &3t

Fig. 5-77 zo] WA TL SL culture A& FolA = 844 FE #43
pas 12479 HEHA ¥koy bacteriocing A= S 43, NFS
#6-6 F22 AZFQL A$dE SL ATl ¥ pHt et 2357
FPATY JATHe 53A SF3d S 43 TF ALTE 3YA, NFS
#6-6 T3 AP TE 8UARE FUAFe AEHA EuthF, FAVNAES
A A dENE ¥ pHY AwE F8IFAT old FFEuE
9l 73 S0}l AARSE bacteriocine] H& FaF A TS & 7 3
At

Z} starter culture AT Listeria $% £33 A7+ Fig. 5-8% 20
7 JeFY 27 24EE 1070 cfwg FELE WE 29
U} B2 AATANE $4 1294 AAE 107 ciwg $FE FEI A%
= A% Jvehigdsh a2y 129AE A9 3T8FE FAAM S #3, NFS
#6-6 AT A$rt SL ATl ¥ty o @ Listeria £& el
3914 starter culture®t} $-53 A g HeEl AT
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Fig. 5-5. Changes in number of lactic acid bacteria in
fermented sausages with different starter cultures
during ripening.
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Fig. 56. Changes in the number of staphylococci in
fermented sausages with different starter cultures
during ripening.
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Fig. 5-7. Changes in number of enterobacteria in fermented
sausages with different starter cultures during
ripening.
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Fig. 5-8. Changes in number of Listeria in fermented
sausages with different starter cultures during
ripening.
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o

3. #sAA
dx A FoA g starter cultured] NFS #6-62) 4% AZoA= Az
Al o3 HAE ZHZL FARIA LY #5HA s SL cultured) ¥
sto] @A UEskar, 7l ol E B9 starter culture®Tt A4 YERS
oo, F23 agn 2AQ 7lEEd lojAs 9] starter cultured) SL
of XA @A 71EE7 & Zoq AU a8y sirtu A sl A 2
& dFY S #39 HA¢E I AT F g2 E AT A FHNA vt
2 UE #53 7|55 E HYtH(Table 5-6). o143 o] 3709 A ] +(SL,
NFS #-6 % S #3)& o|&3tq <4 5 W& Hv]Z Z7 NFS #-6 A
79 AF o5ty 54 9 #A5HA 2H FAE starter cultures} ¥]52d
e Herdiw. 23y AWAT T Listerigol] e AATEE Brf 5
3 Aoz vl AR tAd HEAAA Aibd] ARE starter
cultureZ At}

M=
oy

Ol
Of

Table 5-6. Sensory quality of fermented sausages with different starter
cultures

Starter culture” Color Aroma Taste Texture Acceptability

SL 45° 3.3° 407 4.6° 4.2°
NFS #6-6 42 3.8 40° 46° 45°
S #3 4,0° 3.4° 3.6° 46 4.0°

Mean score based on an 6-point scale(l=worst, 6=prime)
ab,c : Means with same superscripts in the same column are not

significantly different(p<0.05)
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A3d HEAANAY AFF 54

1. °183%3 54
1) pH
WEANAE ZzZE 249 35Co AAsdS el pHE ¥WIE= Fig
5-9, 5-10% Zth. Z, A9E starter cultured) SL# GEAFANA £=F
NFS #-63 S #3 AT ZF AFAzte] AUHA pH7t BeHE FES
Btk HEAEAA 2T NFS #6-63 S #3 A+ ¢S ME AT
438 vehio] 24T 457 AR W) pHE NFS #6-6 A7
48€ S #3 AYTE 492 A5 oen SL AGTFE 4622 FAUT 3
5Col AZF 2= A$E NFS #-6, S #3 2 SL A=+ pH7 47
50, 50 2 47 3%38te] 24T w8 3BCY A7t I #A Asse %
Fg Bl
dety oz pHE L& Fo o 5% FE/ ZasH, 608 A= &7
AFZA 01~02 pH wnit7b F7HEEd o2 99UL  nonprotein
nitrogen(NPN) SgE9 £8d % F7to] 713 h(Wardlow, 1973). & <
ETE

dHxE AF 2= & pHE %7t ZF7lstgded A# F9 o8 $ pH

o

o Zjle %7} Be4E ALy At Aty HteEe] FHFo] Ba
g B o3 grijole] AAF So] Ar|WE Ao AREL

2) FEEAE

YAz 4dE starter cultured] SL#} AL EHFAA EHFE NFS
#6-63 S #3 AT ZF ANz AYHA FEFYETL FirEEe AW
& B Ath(Fig. 5-11, 5-12). AF 27]E 44 starter culturest AALHE
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Fig5-9. Changes in pH of fermented sausages with

different starter cultures during the storage at
24TC.
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Fig. 5-10. Changes in pH of fermented sausages with
different starter cultures during the storage at
35TC.
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Fig. 5-11. Changes in Aw of fermented sausages with
different starter cultures during the storage at
24T.
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Fig. 5-12. Changes in Aw of fermented sausages with
different starter cultures during the storage at
35T.
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g Belg B FRRYES) AelE SL culture 0882, S #3 F
Z: 0896 183 NFS #6-691 44+ 088 FFolg ot 43 712ke) At
WA cultwe?t Aolx Fol=r ARE RAT 4F 4F FE 24T A%
o A¢ AF $E A BE ADTFAH 086~087 FEE AAHH

B} $e 08 olahE UEiith o2 AE starter
cultures] S0 BAYC] AR7ITH] LI AFF R FHol AsH
AFeEst ¥24S AWH oA EHNEe 3712 dstd B4l o

dolz A7z APtk HEAAFAME FEEPEE n7|W FEG
%
o1 2 starter culture7te) AFAQ) vBliE ojPulx ©]1986)= HIiLE T}

3) A7

24Tt 35T €xoA FYE starter cultured) SLI T EAF A
2ag NFS #6-63 S #3 2% AHAEE vehlls a &2 A 274 Hls8
Aade A% 2P HTable 5-7, 5-8). 35CoA Bt} 24TellA A=
Zie A% Ay 9dd F4xE e b g2 HAAZ F1
AR AAF %t ZAsHE AFS e JEE dUEUE L
e AR 23F B¢ 47 Frhsgov ol AF FadE AFE UH
WAtk A F7re BAE FoAEs QAUAT 24T A A A= 4
A4 cultured] SL B} AAREAFA EET NFS #46-634 S #39 A

rir

Tt da $d Aoz BRHALHY starter culturetd] FHL fle AL
2 ZAEY oSt AF}E TEIAAE 18TAA A2 AF 9CAA
et AAEsE B4 JdeEun 4w @8o] I sqdite o
(1986)8] Ea¢} 1 Aol AR
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Table 5-7. Comparison of colour values in fermented sausages with

different starter cultures during storage at 24°C

Color  Starter Weeks
value culture 0 1 2 3 4
SL 34.83 38.40 36.37 36.57 35.40
I NFS #-6 36.17 35.67 37.27 35.10 36.07
S 43 35.60 33.50 3543 34.63 34.83
SL 11.13 9.22 10.27 9.99 8.65
a NFS #6-6 11.27 9.64 10.38 9.68 911
S #3 11.37 9.14 10.60 8.56 9.50
SL 718 7.58 797 8.47 8.09
b NFS #6-6 7.32 757 7.77 7.95 8.10
S #3 7.26 7.68 7.48 8.07 7.83

Standard : L = 892, a =092, b=078
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Table 5-8 Comparison of colour values in fermented sausages with

different starter cultures during storage at 35T

Color Starter Weeks
value culture 0 1 2 3 4
SL 34.83 36.33 37.60 36.13 35.63
L NFS #6-6 36.17 37.67 35.93 36.50 35.53
S 43 35.60 37.20 3343 33.53 34.47
SL 11.13 8.30 9.19 9.96 10.46
a NFS #6-6 11.27 9.50 9.22 9.26 10.42
S #3 11.37 10.10 9.25 9.89 1093
SL 7.18 819 877 8.36 8.33
b NFS #6-6 7.32 819 7.93 8.28 8.67
S #3 7.26 8.15 7.95 857 8.79

Standard : L. = 89.2, a = 0921, b = 0.78
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4) At

12497 2xe AzxE A AF, 283 453 24T 3BTAA ARst
o xuite]l WElE @S F3E Table 5-9, 5-10% ol Exxdd &4
glol Az AZ AFoluint EASH myristic acid(Cu : o), linolenic
acid(Cis : 3), gadoleic acid(Cx : 1), arachidonic acid(Cxp : 4 83
docosapentaenoic acid(Cz : 5) 5 4F ARV Fd EF L£EHUoH
palmitic acid(Css : o), stearic acid(Cis : )3 oleic acid(Cis : 1) %ol Zk&E3}
Ak 2z AT #Afel AFLErt ol wel SFA/USFA(E 3}
HA/BE A A e vl &L FAubE ez USFA(E E 32 44ahe 743814
% AdAoez SFABESADNY wgd F7HHE AR YEY 259
dFe AEANA starter cultured] WE AF F AWAY WA= A @

%

gt zEl3 o]FAde] Be EXFAYALS

)

A3+ 2A 9 (Johansson 5, 1994 ; $- 5, 1983 ; Chin T, 1996), X ¥z

o Wge #g Bae AFF Aotk Privettdt Blank(1962)= 4F £F

-

8t A gH4te] methylester & 40TCoA AEASFAA 24 esterd] =277
(indication period)& Z43td FdFHA AFiAsEEE WZFE H oleic
acid(Cus : 1), linoleic acid(Cis : 2), linolenic acid(Cis : 3), arachidonic acid(Cx
. 4), eicosapentaenoic acid(Czx : 5) L83 docosahexaenoic acid(Cx : 6)2 ¥
ANHE BXIALA esterEo JojA AFAE £x9 FdFHA HlEL 1
4:61:82:9: 12224 oFAF Fd wekN FH5HA FHEE 23
39 2™ Frankel(1984)& E ¥ 314494421 oleic acid(Cis : 1), linoleic acid(Cig
: 2) 183 linolenic acid(Cis : 3) ester®] TAdzAS A ] AFALEAA
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TF AWAIH Y £x= VEEFIHLR FUbste oz wddn. dA=R
Stirton(1955) % E3A W4T EFFGA LI stearic acid(Cis : o), oleic
acid(Cig : 1), linoleic acid(Ciz : 2) 283 linolenic acid(Cis : 3)¢] methyl
ester 58 100CAA =543 AAS W o] esterd zFAFEE9] H| &
ol 1:11: 14 : 1798 End v Qlvh. watx & Hy9 A7 479
BAEd dAFAE &AW o|FEHY 7 2 A A e Ao}

E
=gt FAote FAE A%E BoE Aoz Bud

5) freotm it

A8 starter culture?l SLI LEILAIA A 23 NFS #6-6 £ 7}
Au Aol A Eeld S #3 T st 1297 BEg AXE AN A%
AEEF F 457 24T BTA AZsH FEolreit §Fe W=
Table 5-11, 5-12¢ Zth FoA Hiulg o] AF o #ARe] A
Egi A F frEoueaty §FL Zaste AR UEREH 24T A
2o Ag fredotreat FFe A

2 4F AZT 4173 mg%=E, NFS #6-6< 5049 mg%al A 396.8 mgh=, =

BN

3% SL cultured 72 -$- 5986 mg%oll

23 S #32 6437 mg%ol A 3946 mgHWE FAHU S starter cultured] &
Fol #A%e] glutamic acid, lysined} aspartic acid®] o] & ofmjxAt
of Wt vud §& AoE yeiEt. 35T ARAdE SL cultured] 7
T 4F AF Tl 3605 mg%E, NFS #-69 Z2$ 360.7 mg%® eR,
24T A< Pug (22 417.3 mg%, 396.8 mg%) &= o= g
w2 wWokor} S #3 T 9 A%E 24T AATEUH3946 mg%) L2 4771
mg%E YA o2 AdE g2 d7AANME YJElUR g Q=
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Table 5-9. Comparison of fatty acid composition in fermented sausages

with different starter cultures during storage at 24C

(Unit : %)

Starter culture SL NES #6-6 S #3

F.A \ Weeks 0 4 0 4 0 4
14:0 1.19 ND 119 ND 1.43 ND
15:0 0.25 ND 0.23 ND 0.06 ND
16:0 22.16 23.64 19.27 22.15 2213 2524
16:1 2.48 0.47 2.07 ND 2.30 0.23
18:0 1296 14.25 1362 19.42 1414 17.24
18:1 4223 57.20 42.84 54.67 4212 5225
18:2 12.40 4.44 12.71 3.76 1401 504
18:3 0.89 ND 0.87 ND 0.40 ND
18:4 0.76 ND ND ND ND ND
20:1 ND ND 2.60 ND 1.98 ND
20:4 171 ND 'ND ND ND ND
2055 ND ND ND ND 0.84 ND
23:0 0.13 ND ND ND ND ND
22:5 2.84 ND 461 ND 0.58 ND
SFA? 36.69 37.89 3431 4157 3776 4248
USFA? 63.31 62.11 65.69 58.43 6224  57.52

1) SFA(Saturated fatty acid)

2) USFA(Unsaturated fatty acid)

ND : Not detected
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Table 5-10. Comparison of fatty acid composition in fermented sausages

with different starter cultures during storage at 35T

(Unit : %)

Starter culture SL NFS #-6 S #3
FA\ Weeks 0 4 0 4 0 4
14:0 1.19 ND 119 ND 1.43 ND
150 0.25 ND 0.23 ND 0.06 ND
16:0 216 2862 1927 2904 22.13 28.14
161 2.48 ND 2.07 ND 2.30 ND
180 1296 1625 1362 1742 14.14 17.47
181 4223 5234 B84 5040 42.12 51.55
18:2 12.40 2.79 12.71 3.14 14.01 2.84
183 0.89 ND 0.87 ND 0.40 ND
18:4 0.76 ND ND ND ND ND
2011 ND ND 2.60 ND 1.98 ND
20:4 1.71 ND ND ND ND ND
2055 ND ND ND ND 0.84 ND
23:0 0.13 ND ND ND ND ND
225 2.84 ND 461 ND 0.58 ND
SFAY 3669 4487 3431 4646 3776 4561
USFA? 63.31 55.13 6569 5354 6224 5439

1) SFA(Saturated fatty acid)

2) USFA(Unsaturated fatty acid).

ND : Not detected
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Table 5-11. Comparison of free amino acid composition in fermented
sausages with dfferent starter cultures during storage at 24T
(Unit : mg/100g, D.M)

Starter culture SL NFS #6-6 S #3
FAA \ Weeks O 4 0 4 0 4
Aspartic acid 50.6 37.3 45.0 37.3 54.7 37.3
Glutamic acid 94.2 67.6 83.0 63.3 100.8 63.3
Serine 179 9.5 158 9.5 19.7 9.5
Glycine 158 113 12.6 11.3 16.7 12.8
Histidine 40.3 279 239 26.4 4.7 264
Arginine 418 33.1 343 29.6 41.3 29.6
Threonine 214 155 181 14.3 22.6 143
Alanine 19.6 14.3 17.8 14.3 21.9 143
Proline 23.0 15.0 172 15.0 244 15.0
Tyrosine 29.0 217 26.6 23.6 304 254
Valine 234 199 210 176 254 176
Methione 239 149 243 149 282 14.1
Cystine 7.2 7.2 7.2 7.2 9.6 7.2
Isoleucine 249 210 226 19.7 28.0 19.7
Leucine 485 341 426 289 5633 315
Phenylalanine 29.7 231 284 215 32.1 215
Lysine 874 43.9 64.5 424 89.9 30.1
Total 5986 4173 504.9 396.8 643.7 394.6
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Table 5-12. Comparison of free amino acid composition in fermented
sausages with different starter cultures during storage at 35C
(Unit : mg/100g, D.M)

Starter culture SL NFS #6-6 S #3
FAA \ Weeks 0 4 0 4 0 4
Aspartic acid 50.6 33.1 45.0 325 547 | 45.3
Glutamic acid 94.2 57.1 83.0 57.4 100.8 81.2
Serine 179 8.4 15.8 8.4 19.7 11.3
Glycine 15.8 10.5 12.6 11.0 16.7 144
Histidine 40.3 247 239 24.8 447 310
Arginine 41.8 2712 343 249 41.3 345
Threonine 214 12.9 181 12.9 226 175
Alanine 19.6 122 17.8 12.8 219 176
Proline 23.0 13.2 172 13.6 244 179
Tyrosine 29.0 216 26.6 23.9 30.4 28.6
Valine 234 16.1 21.0 16.2 254 220
Methionine 239 13.9 24.3 137 282 175
Cystine 72 7.2 7.2 7.2 9.6 7.2
Isoleucine 249 175 22.6 177 28.0 148
Leucine 485 280 42,6 28.1 53.3 40.3
Phenylalanine 29.7 19.8 284 19.5 32.1 276
Lysine 87.4 37.1 64.5 36.1 89.9 48.4
Total 5986 3605 504.9 360.7 6437 477.1
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& AHE FaEHAT AAAHA opmxit FFL 24T AT AR
glutamic acid, lysine, aspartic acid$} leucine 59 $#o] B2 ASE A}
H9th Sander1995) o] AT E o]&dtd LI ALAAY wHI A T
Faolr At FFS Frie A, dutd o £43Fde FEotuedt ¥
of F7/tstA T AZ7|zte] AAAFE Fotuixito] FaFHo FEYo 7t
2 5 ANFoEN 5% A=Vt ZaEYdE BEuE B 4¥Y dIgs o
AFE 2] e Ao=Z EAH

6) Thiobarbituric acid value

SL, S #3 2|3 NFS #6-69 #F& o|§3td Az TILAAE 12
At ARF 24T ¢ BTN #AF AZsAA A% F Agakste] 2¢)
A4 ¥ malonaldehyde®) ¥& mg/kge2 YeEhd d= Fig 5713, 5-14%
2. AzFAF A Fd #FARl] 015mg ©E UERH oW 24T d&A4%
9] A§ AFe] APHAA At AE A JYH 45770 A F I
Z TBAE S #30] 0.27, NFS #6-6°] 025 18]lx 4434 cultureql SLo] 7}
A 3e 024 ££Q A2 e 24CoA AZE A9 FsA F& A
7FetA gdElE 43R AR5 I8 Jsd Aoz dAdgdn. 1
A} 5T AR A4 A £571 FEEE AgHo] A 159
24 AgF9 BF,-FY 022~0258 JeErHen AF 3FA A= 035~0.38
FEE HAFRon A% 27| 4FAdE Aert F4538] AFHUA A€
F9 FF4 A 2L & de HQA 046(Turner, 1954)& 2747 AL
2 ZAE gty 3BT AFFE 482 5 7120 L& 2U9M #%
N AS #7130y 71Er] gatstEAd 58 AHUMstooF f57]%0] d42
Aoz AgHJUY TBA #& gF EXFAYLo=RE A=) 4=
malonaldehyde®] %% A3 RAol7] HEd s SAA 9 A 24l
we 2§71 2A @At Q7] Wi 9853 AR JAET AFE
o ARY Zdd & 4%FE v I Chasco, 1993).

b

i
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Fig. 5-13. Changes in TBA value of fermented sausages
with different starter cultures during the storage
at 247cC.
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Fig. 5-14. Changes in TBA value of fermented sausages
with different starter cultures during the storage

at 35TC.
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10

Fedn AR 80 s

e

2E2AAE 2 B et B4

qEoIth ai} o] F SAL PARYHoE 1 HHNE BFY £ 9

g

ojof gttt 24T 35Te HEAANAE AFSNES weo FAwe dss=
Fig 15 5-16% 2t 24T AG+9 A AdLaAFAM Egad #59
NFS #-67 S #302 Axd LEAXARNE A 271(A=x 1294) 10
ci/gs Ut e A7 475t $19 582 753 X319 2aL
AlZL S AZE Hold 48RS BAh whue] Y& staretr cultureql SL
AT FAT FU1 343 g2 AF 1FARLH 10° cfu/ge 2ET
7t A% Badte 4FAAE 10° cfu/gd YEURTE 35T AT AS
< A7t A7z AUEA Fase AES Yoy o g
EE 498 starter culture?! SL A7t 4 w3ty £, SL HETFE A

to

LB

F 15729 4 log cycle ©1 #aste] 4FdE 62 x 10/gez v AL
T2 AEGAT. 2 BEAFA 22l NFS #6-63 S #3 &F A
T AfdE AF 3FAFEH F£43 FL8E AFS Uegudn. oy e
Aae AFF W3 Awe A% A ure] At 2 A8 FHAkst
€ %0 F4Ho| nAEY Z42E 2HIAYdR & 5 ded o)2H Aaw
EAFAA F28¥ NFS #-63 S #3 #3571 AY& starter cultureo] v}3)
ol Awel Aol AtsjZ Qg FdstE e 3o el E4 FHold kA
q4e #e T U

Zt 2E )49 staphylococci®] ¥3&+= Fig 5-17, 5-18% &t} 24T A

e
LS
b
i)
5
&

AT AS LRAFANA B 75 NFS #-63 S #3002 A3 &7
2ARAE AF 271 10° cf/gs JERQ oY Az st 436 NFS
#6-6 75 AT AT % 10 cfugd S #3 FF HEygTE o 22 x 10°
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clu/ge =z Zasdch AY9E starter culture®l SL X gl+9 A$ %7] 21
x 10° cf/g ol o} 43 = 62 x 10° cfu/go 2 TaAFANA £
E R g gL £XE 2g9vt. 3BT AR A AFAEAA 2=t

_7'&_
F29 NFS #-63 S #3082 A23 BFLAAE A% 27] 10° cf/ge

e
i

ggloy A2 Faste 3FdE 10 cfwgd #Fastd] 4F#A7A o £
F& A% fASg. wdel A4 starter cultured) SL AT A5
O pa&EE oS wE 27 21 x 10° cfwg oo AF 1FdE 10°
cfw/g 3¢ WEO} 4 log cycle o1 Zadte] FEAFAAN LAY FFF
Bt} o ME 2424EE 29tk B S aureust 24T} 35T EF A%
ot A8 AFHX gol AT 9 AFEY AY4L A2 ¥ 5 vk
7t exolAN 9 Listeria® WatE Fig 5-19, 5-20% 2th 24T AFA
NFS #6-67 S #3028 AZF BEANAE A% 27] 10' cfw/gd HHEFRS
o HARE Pt 4FdE AEHA FYvh 53] NFS #6-69 #LEE
7} 9% e AL BAth AY§ starter cultured] SL AT A5l
T 4FANE A3 ASHA Lol 4 129 o) F 429 2EAA 453 A
AEA 238 wAEY kA e] gL F/HHSNTG ey 35T A%st
gerE 1 gARES} 24T A$RTE gursta 454 10'cfug FEE
WEY ¢A45 A2"HXE @l L monocytogenesd 35 HAA A%
7} 30C~37Co| ™ 27t AL 243 oladdwirt A7t 2ANME 47
o] 7}53tkE Shelf(1989)9) Bl o BHE Zolshs A2 dddET
DataZ UEhAAE GAAT BEAFE HEHA &g FHATS
24T} 3BC BF AR7T FAE AF FAEHA ool FRLAA AN 2
WA 98 AF5) AFHLS A9 ol FaAANAY L AAETAH
AP L 45T + AU
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Fig. 5-15. Changes in number of lactic acid bacteria in

fermented sausages with different starter cultures
during the storage at 24TC.
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Fig. 5-16. Changes in number of lactic acid bacteria in
> fermented sausages with different starter cultures
during the storage at 35TC.
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Fig. 5-17. Changes in number of staphylococci in fermented

sausages with different starter cultures during the
storage at 24T.
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Log count (cfu/g)
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Fig. 5-18. Changes in number of staphylococci in fermented
sausages with different starter cultures during the
storage at 35TC.
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Fig. 5-19. Changes in number of Listeria in fermented

sausages with different starter cultures during
the storage at 24C.
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Changes in number of Listeria in fermented
sausages with different starter cultures during
the storage at 35T.
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A 67 dFxF TIAANAY AT

A1d SR FHASE A 25ALAAAY Ax

LA A

BEAAAE 4 AFH ALS HFET FEAGAA REHD HAFoR
A AA A AxA HOMHE BE 45T white pepper, coriander, allspice,
paprica, Nutmeg, Mustard seed 59 f=f#: FUEE Azx=HZ 3l
Y FH2d 8oA vhs, A%, 127MF, &, &, A% 29 5 v
T R e FEEH, ASAA T 2 U5 AH Sl dFHR
Jed hEHQ d2 FHAFCER oEHI UE e 43

aae, HA Fo 5del JoH(F, 1978 5 F, 1994), %9 F7) HEL =
gste g AWAL AdATd @ Foadrt ade Bix o
(Nagy, 1966). %t ofg nto] dig o] &IAE oln A ALAZH
e allicin® ITAEE F&o] glo(Cavalito T, 1994) oiFFE A
Staphylococcus aureus 9 AT g FSAAEA7 dn(H 5, 1996)
B ok, A4, 4%, AR a7 3 ARdE A d5FER AFE
#7t AE Aoz A YrhH, 1994). weld B A4S HFAAA Az
Al 71E STl Bl AHEEE: 4 EE2E white pepperd} coriander?te:
AHgEta FEg E AsdA 59 Z1sAdE vhE, 4% 283 4%, 3
=Y, A, $EY, £98% 59 IR FUE9 dgA 58 EF A

AL 1 BERS 2AEY] 9ste A=)
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2. A% 2 ¥4

E AYe 939 A7 dIAQA AR, dEE, Fx, SYEEE 19974

o =HgrtE, 2AAEE T 938}04 Table 6-17 #& W &2 LHLA
A AzA #Arregdd. 2ELAA ARE HE starter culture= CHR.
HANSEN’S Co.9] FloraCarn SPX (Staphylococcus xviosus + Pediococcus
pentosaceus)E AAA g7 10" 502 FUtsgon APPES A 2 F

Al 2 A9 Wy dstd 43¥& AT

3. 43427
1) pH
%719 JF pHE 59724 L&/ AYPHEA ZEANEHFY pHIL 4

&7 Ast=EQH(Table 6-2). HE3F control®} pH A&t&=7 =k 4
28 /18 AYFY F9Ryg w21 6& FASA AstH] pH AshAdd
AE Ui FARE FUEA g3 34 FAEE FUiste Ao B
g8 Acz FAFHAJG. 28y T-129 35
8ol S5 EF U FNEE AUE AEFE T BlaE &
2 do i, A%, 2FHF, $550 £¥d T-1, T-9, T-10, T-11, T-12
9 pH7t B2 AgFEd H&A pHY As&Ert wgon, 53 v, 4
#, 2EAR, 3 99 &, F, 2T Fol ERE T-10, T-11, T-129
A 7rt B3 $5sigen, e gaxrt EFY T-5 AF4 HF pHE
5428 714 EA gt o224 uly, A%, 1FtE, F5EL daLA
AoA AR AN, UL FNEF &, 3, $AVFSE EFAH

ge W HWHE BASE Aoz AREG

rir

control®.t} ¢3}8 pH At



Table 6-1.Classification of fermented sausages treated with different spices

S
24 (Con T-1 T-2 T-3 T-4 T-5 T-6 T-7 T-8 T-9 T-10T-11 T-12
AA271[80 8 8 80 8 8 8 80 8 8 80 80 80
SA% 120 20 20 20 2 20 2 22 2 20 20 20 2
4F (28 28 28 28 28 28 28 28 28 28 28 28 28
g 10 10 10 10 10 10 10 10 10 10 10 10 10
o}22k1l001 001 001 001 001 001 001 001 001 001 001 001 00l
ghite 025
Cor. 005
3% 005 005 0.05 005 005
nhs 005 005 005 005 005 0.05 0.05 005 005 0.05 005 005
EES e 01 01 01 0l ol
EE S 01 01001 01 01 01 01 01 01 01 01 01
Xz 005 005 005 005 006
3 0.06 005 0.05
Y 005
2 | 005 0056 005 005
EUte 005 0.05
AA=ZE 1.0
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Table 6~2. Changes of pH in fermented sausages with different spices

during ripening

Control 5.80 474 4.73 4.83 4.85 482 4.80

T-1 5.90 484 4.85 4.86 4.87 4.85 491

T-2 6.16 5.24 5.14 5.04 5.12 5.22 510

T-3 6.06 5.34 5.28 5.00 5.14 5.25 5.25

T-4 591 5.46 531 519 5.16 5.23 5.27

T-5 6.02 541 545 514 523 5.43 5.42

T-6 5.99 543 5.30 5.20 5.07 5.28 5.27

T-7 5.98 5.30 4.9 5.04 5.04 6.12 510

T-8 6.24 5.19 5.06 5.04 5.12 5.10 510

T-9 5.83 5.37 4.90 4.94 4.98 4.96 5.01

T-10 6.13 5.53 4.92 4.96 4.99 4.96 4.96

T-11 5.89 5.39 4.88 4.88 4389 4.86 483

T-12 581 477 4.75 4.73 4.75 4.75 474
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HREE 59 SHZ2AA pH A% 59 A2 §
57} ol A st & Adel <t
ERAEE pHel Assh & w0l Y= RO UehgtHTable 6-3). 2]

U A AT AF FEEGHEE § 2 SAFY FAE opIANTIE dFE

)
Fol'
B
>
X
o
>
M
e
ox

BEXAAY S

o PMAEEY FHol JAHE aw 095 olstelH, ¥ S aureus® F4 ]

AAHE 086 olstE HEo] T FARE 78t HELANAE A=
St p|AE 9% FH AF5L AT AeE AlsdH

SEEEE

7 AY7E AF AF da YNYE F, $¥, 99D, D, AT
9% EHEH AT FAAE AQOH 9T FAAER vwA A%
@] AL Aoz ey

P

ail

4) Color

Z+ AEld HFAFA dstq Az dg EA423 controlel ®|sh]
BEY FHAEE & ZAo)7t gidey, €9, F 59 9d TS Fd85Y A
- AAE7L @A Jegom(T-3 T4, T-6 T-7), H#§HoZ EFso
AHg¥ A9 control BEY AMEZE E2 Aoz YElWTHT-9, T-10,
T-11, T-12)(Table 6-4).

5) Texture
HZAZ Wity 2ARE AT AR} FHEY TR wE B
YERA] @gsken AVtE9 %ol BE4F hardness®t chewiness7h ®]i

A EeAo 2 FAEJTHTable 6-5).
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Table 6-3. Changes of Aw in fermented sausages with different spices

durig ripening

2+
days

Control 0.975 0.956 0.919 0.8%0 0.882 0.852 0.821

T-1 0.973 0.968 0.934 0.899 0.867 0.841 0.818

T-2 0.973 0.962 0.931 0.900 0.875 0.833 0.814

T-3 0.973 0.967 0.935 0.902 0.882 0.852 0.827

T4 0.977 0.971 0.929 0.906 0.888 0.842 0.816

T-5 0977 0.970 0.925 0.916 0.876 0.828 0.811

T-6 0.977 0.962 0.935 0.906 0.899 0.863 0.840

T-7 0.977 0.963 0.944 0.919 0.890 0.866 0.852

T-8 0.977 0.964 0.935 0.915 0.882 0846  0.839

T-9 0.979 0.948 0.917 0.882 0.846 0.843 0.816

T-10 0.976 0.948 0.920 0.888 0.856 0.853 0.818

T-11 0.979 0.949 0.919 0.894 0.868 0.858 0.839

T-12 0.975 0.950 0.919 0.887 0.883 0.852 0.821
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Table 6-4. Hunter Color Value of fermented sausages with different spices

A i L a b
Control 43.2 11.02 8.07
T-1 424 12.09 7.94
T-2 415 12.14 825
T-3 432 10.04 763
T-4 424 10.10 814
T-5 45.0 11.06 8.16
T-6 39.7 9.08 7.93
T-7 40.8 10.12 7.48
T-8 414 13.20 9.12
T-9 39.8 12.74 8.06
T-10 425 12.95 9.15
T-11 43.2 12.47 9.42
T-12 44.0 12.12 9.36
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Table 6-5. Texture of fermented sausages with different spices

A€ T |Hardness(Kg) Spﬁng;lx;ess(m Cohesiveness ~ Chewiness
Control 12.36 0.46 0.52 7002
T-1 13.27 0.49 0.52 6900
T-2 13.46 0.47 0.52 7134
T-3 12.98 0.46 0.49 6375
T-4 12.45 0.39 0.50 7325
T-5 12.67 0.41 0.50 7148
T-6 12.85 042 0.51 7006
T-7 12.69 0.42 0.52 7425
T-8 12.75 0.39 0.52 7328
T-9 13.24 0.42 0.49 7542
T-10 13.62 0.46 0.49 7564
T-11 14.12 0.50 0.50 7643
T-12 14.07 047 0.50 7042
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AM 10° clw/go® Z7bske] 2 APl Aed B FAEE 44T

L

Hgd A 8z A854 $Le T 5 gdon, Bt AAFAA ¢
o 228 A9 YA SARAL. 2 108 oFe) T-4, T-5 T-6 &
o REFAME 4 FasE AFE UEHATE T-4, T-5 T-6 A2+
o) pHE t}2 AT pHol ¥latd 5 528 4484 W TE2AA

o] 479 AAAEE pH AdAES #de] UAFES & F UUTHTable

E AN AUATY A$ A9Fez HER Aol ol 98K 2
AA AAFez 249 dE AL FFT Blo|7] Wi 27 29T
Fol dASA gt 7] LgFEol ¥ Ao ¥asd £ o
controld] %7] 29FZA 10° cfug AEE 2¥e] Hol Ut AYTEL
(control, T-7, T-8, T-9, T-10, T-11) 12¢ A= 10° cfug FFo2 AE
3tk o2 REAAR Y AzAdE 9859 A4 At JHE F
28 ¢ 4 dAq. F, 10° cfug AER 2950 Y& AT BEE
129 A= AEFA ggton, 10° cfu/ge 2 2 g5 Yd AYTFE(T-2,
T-3, T-6, T-12) %, vl&, A%, 137, 35, 4%, 4, &, €71F 5
o] EFAYHE T-12 AT F$ 104 AFEH FPAldol AEHA &o}
713 S8 33 JeE Ao (Table 6-7). F 519962 1% vhEF o]
AT B4 adgez gAsAT 10° ciwml 139 & FEZ 29
5ol gl AL AfEaAdrt v Busiy.

1

)
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Table 6-6. Changes in number of lactic acid bacteria in fermented
sausages with different spices during ripening (cfu/g)
g7 0 2 4 6 8 10 12
days

Contral 1.607x 4.208x 3.928x 5.208x 8.218x 7.088x 876 x
10 10 10 10 10 10 108

1 90 x 164x 18 x 197x 220x 224x 211
10° 10° 108 108 10° 10 10

T-2 958 x 137x 160x 18 x 150x 172x 210x
10° 10° 108 108 10 108 108

T3 965x 134x 176x 218x 159 x 174x 155 x
10° 10° 10 108 10° 108 108

T4 136 x 151 x 169 x 197x 123 x 830x 693x
10 10 10 10 108 107 107

T-5 1.77x 161 x 177x 354x 109x 793 x 827«x
10 10 108 108 10 10’ 10

T-6 151 x 179x 224x 214x 160x 815x 740 x
10 108 108 10 10° 10 10’

-7 162x 28 x 343x 28 x 15l x 121x 103x
10 10 10° 10 108 108 10

T8 168x 226x 307x 220x 221 x 683x 108x
107 10° 10° 10 10° 10 10

T-o 177x 116x 2l4x 156 x 980 x 137x 445x
10 10° 108 108 10° 108 108

T-10 1.607 X 1.568 X 2.958}( 2.418 X 1.888 X 1.688 X 3.888 X
10 10 10 10 10 10 10

T-11 1.597x 1.198X 2.238x 1.598x 9.43Fx 171 x 392 x
10 10 10 10 107 108 108

T_p | 162% 232x 448x 335x 220x 42x 610x

10 108 108 108 108 108 108
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Table 6-7. Changes in number of enterobacteria in fermented sausages

with different spices during ripening. (cfu/g)
47 0 2 4 6 8 10 12
days
Control 4.404 X 6.313 X 1.703 X 8.322 X 5.002 X 4.652 X 2.922 X
10 10 10 10 10 10 10
112x 705x 307x 500x 100 x
1 10° 107 10° 10! 10" ND ND
T-9 218x 1656x 160x 181 x 300x 338x 376x
10° 10° 10° 10° 10° 10° 10°
T3 260 x 108x 674x 268x 240x 125x 100<x
10° 10° 10 10° 107 10 10"
T4 1499x 145x 58 =x 525x 38 x 19x 620 x
10° 10* 10° 10° 10° 10° 10°
427x 970 x 510x 145x 220x 307 x
T5 10° 10° 107 10° 10° 107 ND
T—6 3.7O4x 488 x 368 x 353 x 168x 130x 245x
10 10° 10° 10° 10° 10° 10%
T 197 x 153 x 37x 310x 125x 620x 380 x
10 10* 10° 10° 10° 10° 10°
T-8 657 x 399 x 663x 260x 18 x 14l x 182 x
10 10 10° 10° 10° 10 10°
T-9 270 x 147 x 243 x 18 x 217x 915 x 29%«x
10 10 10° 10 10° 10° 10
T-10 3.004)( 2.284x 1.564'x 9.833)( 4.073)( 1.953x 8.002x
10 10 10 10 10 10 10
11 2.594x 1.424x 2.543:5( l.623x 7.00 x 1.4()2x 5.252}(
10 10 10 10 107 10 10
200x 108x 175x 960x 175 x
T-12 10° 10° 107 10t 10* ND ND

* ND : Not Detected
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A24d FTA9 2 BEA JAZ7L FasAA9d F4
A= 4F

1A A

LELAAE £& AATH A LEAANA Sh =247 F AFE vs

Baldini, 1983). t-$7] 2137 W&o TEALAA QlojA mAEFAHoE
BAE WA =3 AFF AAE A AL WS FLIvty T 5
Aok, ATHoz SAEY A FAE HAsd AFPE T A
3 W o g o}AAY, ascorbic acid ¥ BHA/BHT 5 AFHRAL M7t
5ol don AxFY F FIAE& AAste THE Ak 2" AZEA
A7l i FAo] Folx AFLFAY AsMFE oAU Hd =2=
Agduz st= A/ @23 APH A (Conner 5, 1984 ; Arun 7,
1979 ; Andress %, 1990). 2l &AF gloiA FdL LA ©d A%
Ao FA oz Fujet Ao FAE 3t AAHL gloy FAES AT
7] e g2 FA4E dAForss FEo] oy o¢r] F4F A4
5|+ phenolF 9 hydrocarbonst AP FENA A 220 FHHE
319 tH(Daun, 1979 ; Donelly 5, 1982 ; Hollenbeck, 1987). 18|22 2 4y
S BEANA AzA #FH F2 FEHH ALY FIe P8 F4d
Pyroligneous(?] =, KOSHER)2 #H7lg o2 dA S71FF9 AxA 4F
25 @ AAYAE EFHo2 HA7MEE ascorbic acid ¥ BHA, BHTS AR

2 29 4 I As4e Rda% B 4Ye QY
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2. g 2 ¥4

B d¥e 98 AH83 FQ9L Pyroligneous(¥] =, KOSHER)E AH&3t
dom 7z A7t FEEE 002%(T-1), 05%(T-2) 28 2%(T-3)(v/W)Z
Fo] AAA AZA A7LEAY. Ascorbic acid(T-4)(SHINYO, JAPAN)St
BHT/BHA(LIN(T-5)& &AA AxAl 0.02%9 =2 Aristgen o
it FAE} dFA Jdde T-125 HlZF(controD = A &Ase] AP
t},  Starter culture= CHR. HANSEN'S Co.8] FloraCamn SPX

(Staphylococcus xylosus + Pediococcus pentosaceus)E AA g% 10" &

oz Aztstden A 2 4 A 2 A9 AP oste] A

3484+
1) pH

Ascorbic acid @ BHA/BHT 5 2&xl9] #H7I=2 ig pHY Aol #&
HA ggtoy}, EANE 05%9 2%E F/HE AT pHE v|ZF wEA
A= A (Fig. 6-1). =3 F499 2% F7HA A= 1‘.-?— pHE 529 T4
olstZ wold FAg pH Ayt #FHIJUT. Sabel F(1991)<L  starter
culture §1°] BHAY TBHQE H7lete] ZEEAAE Axd A5 271 724
2¥74AE pHZF F7F8td7E 2 ol F¢] 5.09-5197tA AsHstA o starter
cultureg 713 A -ols 27l 472 F33] EoA 2EEAA AL #FA

AT B st

2) Aw
Ascorbic acid @ BHA/BHT 5 E&EA= 232 AA9 A4S Awe ¥
3o 4L F1 EHov v|zF pHZF M B FAAS 2% AUS A

ZGFAA 71 e valueE Ve THFig. 6-2).
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Fig. 6-1. Changes of pH in fermented sausages with
various preservatives during ripening
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Fig. 6-2. Changes of Aw in fermenied sausages with
various preservatives during ripening

- 141 -



3) TBA value

GELAA AZA FALE 002%) 05% AE A9-ds TR
dz7e HlaZsiA A st A9 e 2%E AARE A%

BHA/BHT 002%Z #7138 Ag e Aaoda aa2 A2 5
(1294 =79 TBA valuet® 04706, F9d% 2% 7179 TBA value:
0.3999, BHA/BHT #7}t¢ TBA value® 04204). =24} ascorbic acid
200ppm AZHAGE 23518 Asirt £21 5 ok(Fiig. 6-3).

Ogunrinola(1994)= 43 41%F BHAS &4kt sy} 718 $-ddn

=0
-

Aem, Stree (1990 <lstd HEAZEA BHAS BHTS @A77}
BHT®HE A7lste 2o via o 2 F4sads ¥ v 2ass

o,

4) #5H7}
FANE TEEE LAA EFA AUl Axd LRLAXY A5 B

£ ANREN 2T Hsd] BEH

.alm

Jdo] Ykt colordt A £]shar

ok
e
2

9 FEF 284S 0% Aolst B A2 A FAAE e

S 002% olstrEel AR Aoz AGETHTable 6-8).

Donelly $(1982)2 2EAAA AZRA 05%9 FAHL AML3E Aol
AEL 43 F& ZAANF2 B3 AZAHL FAA7 =Y ¢2vin SREIHA

o
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Fig. 6-3. Changes of TBA value in fermented sausages with

various preservatives during ripening
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Table 6-8. Sensory qualities of feremented sausages with different spices

T B Color Aroma Taste Texture  Acceptability
Control 45 4.4 45 46" 45

T-1 4.2 4.0% 4.0° 4.2 41%

T-2 4.0° 37" 41%* 4.0° 40°

T-3 40° 2.1 2.0° 2.0° 2.7

T-4 45° 40% 44° 45 4.4

T-5 43" 4.2 43° 45 4.3

a-c ' mean with different letters within a column differ(P<0.05)

Control : 371+ T -3 :&F99 2%
T-1 :F49% 002% T - 4 : Ascorbic acid 0.02%
T -2 :EQ49 05% T - 5 : BHA/BHT(1:1) 0.02%
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5 TAEY W

e AAFAN RAF FE 4 27138 FF9 Foeke] 4 29 A
= 2E AYFAAM 16 cfwge 2 F78d A L TRAe Asel 9%
2 WX %sktHFig. 6-4). Donelly $(1982)& BE2AA AZA 0.75%9)

FEH] FANE HUENE pHS HF Fddsl

rir

e FAA @

rir

HA7H7 9} ascorbic acid 0.02% AZFF, £ 0.02% A7FFolA e A
ATE 12¢ ol FeA HEHA Fhort BHA/BHT 0.02% #7breA+= 10
dAREH, F49Y 05% F/MFAAE 69ARE aln FAY 2% A7l
Me 49A%Y AEHA gokthFig. 6-5). Y Hid s A
¢l BHAE 200ppme] HE2M E. coli O157H79] A&S adxoz A s
™ (Ogunrinola, %, 1996), BHT$} sodium ascorbatel: L. monocytogenes®
& FFadst oy BHAE doEIHA/ S5t st HMackey 5,
1995). =3 Ogunrinola(1994)= F4tgAle] FTEAE Z7|vAES] F=
e 4%g BAHY 272957 EEFE HAEY AS5E A S
¥z FasAs PeskA gtz dtgdu. 12la BHAE &%)
aME g7ERE JeEA T BHT9 DDG(dodecyl gallate)= 2318 &

Bole] 44e 2AReH afatoxin® AASE AEHE YHutE 2

—
a

R

7

—

o
I

ltH(Farag 5, 1989). %3 BHASIBHT:= L. monocytogenes 37%4]

i
b

(lag period)$} Al thAl7H(generation time)S F7 X713 HAAFEE Al
Aoz AL dAHT 2y AAHY JFFEIAE BHTZE ofd BHAY

=9 A3 2R EH(Yousef F, 1991).
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Fig. 6-4. Changes in number of lactic acid bacteria in

fermented sausages with various preservatives
during ripening
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Fig. 6-5. Changes in number of enterobacteria in fermented
sausages with various preservatives during ripening
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A7k wazaAAd wakd pHrt § e RE AZF A= WAL pHA
F58) ARHYTNIE A A4 FAhE) ARl FEEYEN B 3
Hol A pHel FA® Asts 2719 AFRI U$ Faskn A= FAE

7V 88 gi40|t) weF £ 7h2d pH7E 43 Astd
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i
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o Rualy] 43 Ax7|ze] AolxE Fotel pHE AA3 o F7EHA
g weky Ase @ Az 2 Az
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TRE FES ossty #AY & Yo}

A gFHA Fess £E9 FFH YR FEo ¥
Tt Y G 2 Mgo] Zolep du: AHelth B £E9 3¢ o
Fo AAzAL nAEe g0l FAHUA Syl BAFH FEolo]
of Btk o) AQAe T EAsts AT 21TAN 26T SHAA & =
@tk aguz daddN AFAFNA PO Bt AdHes desin
Az % WAz 2AA ol§3E §9 pHE Hd27lE 58, HALZE 60
ol uigss ©@x dwtoly YF, YEWA Fol fAE Aclojef duh.
25 MANAE REAY AFS AV AEHE AFTHA AxP
& wmE gy AdFe §¢ At AR 1TAA 1L6TAA o=
= 247 958 Assd odE $R9 Fgor: Ay A
EFES 2R F9 gFETE o] GAdA $£E9 s FeEoE A
oWl gPo Rt A FA Yo e FTUFEYG TN YYEA )R F
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A24e LFARE 1Y B HF60~80%)8 AN FARZA I}
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ok 7Y $9 B4ge] UR vy fRGF] By $E9 Fud it
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Aw, FFAe 7156 gE A2 AFL ARFoH FEE/Y 255
doll 71dsta FHEAES] 49 Mg AL BE&S o] 43t FFo|

3 %4 Fl defue vAEsHy Wsg AEs

dFAAIR]

At

i
2,
I
-oll"'
a7
H
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2. 484 €

1) AT F

Axdgn FA7FES AAE AdPHAA BEES A= Lactobacillus
curvatus K12-5, Lactobacillus plantarum, Staphylococcus carnosus %

Penicillium nalgiovenseZ ¥ A A1&314

2) Starter culture®] ZA % HF

Bacterial starter culture= L. curvatus K12-59¢ L plantarum& MRS
broth(Difco Co.), Staph. carnosusZ GB broth(peptone 1.0 %, meat extract
1.0 %, NaCl 05 %, glucose 0.3 %, pH 7.0)9lA Z2} vj<Fg + 3,000 rpm,
1587 94Eesq Aastn dTANGF=E 23] AAste WAL ES A
A & AFE FEE7F 10 x 10" cells/mle] HEE a4 G2 A
NA zARGRoH, 2AA AEERSAS FFL L curvatus K12-5¢ L
plantarum& 27+ 1.0 x 107 cells/g, S. carnosusE 5.0 x 10° cells/g9) TF=
7t 95 §o 989 EFAA AVEAT.  Mold starter culture= P.
nalgiovenseS potato dextrose agar®lX|ol]l HF3t} 27CNA 747 FS
3 ¥AEs @A AGFd dHAA 2AGIeH, 1 A @HAS FFH
4 10 /9] BT o Aoy d FAE £AAE AAANA HFTSHAH

3) &%l

i
[

B2AA 9 Az

A) A

-t

& E
qA 1547 FAANRT 7HFAA Alde] &oldEE -1~ -3CA dF

# SALe Y FY3te] 5x 3 x 3 em2 FDEE F, 20T

Ho

39 silent cutter(Seydelmann, Germany)ol 53 SX% ¢o2 Yo AA

3 & 9889 thsld white pepper 0.25 %, garlic 0.05 %, rosemary 0.05
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%, sage 005 % T 259 49 28 %, E=F 1.0 %, 24 002 %

59 #A7ME E bacterial starter culture®] £22 7}t EFsA. AA

rlo

#5-2 fibrous casing(Securex, $45 mm)ol] °F 200 g¥ FHAIZL ¥ mold
starter culture HE o] 3087 A t F&FF chamber(AE-215,
Toyo Seisakusho Co., Humid Test Chamber, Japan)dlA Z#A|2F ¥ 3¢
Bete 2x9 AUSEE 77 2112 %, 9312 %, 4~54 A= Z+7 18T,
90 %, 64AHEE BYANAE SEE 15T, FUFEE 88 %olA 78 %7HA

PREREE SR I REICY

e

4) pH ¥ 4tz &34

A& 10 gl 354 30 mlE ¥o] homogenizer(Nissei, Japan)ollA 2&7t
FAN I Z2FSET 100 mE ALH UL pHE o] #RANL feA3F pH
meter(Mettler Delta 340, England)® 4393, 4%+ pH &3 T ¥4

9o 0.IN NaOHZ pH 83°] & #W7A A F F A€ 0.IN NaOH9|

F R E(water activity, Aw)E 3719 sensors} SEZAGX 2 FIPY
&% 72747 239 Novasina electronic hygrometer(EEJA-3, Switzland)

ogdta 2BCAN ZFAYT. oW 2AanA s Awd B

il

Novasina manual®] & 78] sensor® BaCly 2H.O, NaCl 2 Mg(NOs)z
6HO 59 EFAIoF ¥algdor 33 & 7z A zd dslo 33 ¥kE
FA4 st
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o
fou

2HFE 2ANA 2AAF FFA AANH AN Y A
Akate AEsth

6) A7 oA AF

JF obAAe] G AAT AE 10 g& AFE FHdtY oF 80T FFHT
150 miE go &8 7)o 05N NaOH £ 10 mlE Wol & =¥
Z 0T & FoAM 2087 st tdg o] WEES YAAA 10%
ammonium acetate ¢3-&%(pH 9.1) 20 mis} FFFE ¥ 200 mEZ A&
&3, ol AXAAZ AFHF T 1 g NP& G o] FHSHT.
ANEgLY 20 mldl  05% sulfanylamide €<% 1 mlg 012%
naphthylethylenediamine €<% 1 ml& 75t 47| $F+FE 716t 25 ml
2 A4 F & Egste 2087 A7 thF spectrophometerE AHE-3H
540 nmolA FREE ZAsA olAdY ¥& FAHE FXEE v F
A AFAY YA A A&

7) Starter®] A& A¥

Starter®] A% A@L FFHoz A5 AYE AAAND F A= 10g
€ H3dod 90 mle HF peptoneTol Wi stomacher(Lab-Blender 80,
England)el A 287 FAAZ o 108] g oz dA N L83
o #4F $& HHAR 1 mE MRS agar(Difco Co) A 15 ml E¥3
o 35ToA 484 #WYE F FHF colony FE FASFA
Staphylococci®] ¢+ 34 A1& 1 mlE Staphylococcus medium 110 #i=] 15
mlst EFate] BTAA 48242 jFFd F FEF colony & FHAAL,

caltalase test 2 coagulase testo] 98t &ttt
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Molde] = 2aaRoez Aas AoAdg 1 em® A Fstd 10 mle) EF
d3n FAAZ tS 108 FHPer dAHNE A FHAR |

'.l.

peptonesFoll %

mlE PDA A 15 ml®t EFF F 27CoA 7247 w3 TS 23T

NATT F= AR 10 g€ FTFFHeE FH3lo 90 mle FT peptone
@3 stomacherol A 287 FAAIZ] ¥ 108 PR A gMEo 1 F
Aol 1 ml¢} VRB agar #1A 15 mlE £33 oS 35ColA 2427k H]dsheo

£33 colonyd & S35

9) Salmonella A3

Salmonella A@L AR 10 g& FHH22 st 90 ml8] 3 ol2H
A @3 stomacherd] A 287F #A A7 A& AEHOZE 519 pour plate
Wi MPNH-S #H33std AAstdth. &, pour plate & A5Y 1 mE F
3e] SS agar ®1#| 15 mis} EFE F BHTAA 4827 wigFd o

o

]
ol
St

=7

£ colony F9A AA M colonyE #Hste TSI siA o)A A3 T A

Act. =3 MPNEL A9 10 mAE 5719 2aAddd Astz 2

3
QL

bt
ft

Az 1m 201 mAe 588 10 ms) FRRILHAE & A

nd,
=

of FF3te] 3B5TAAN 24Nz AFTFs F 2 AFBoRFH AT

el

Gl 03 m RS Hslo zHz2H2 3 ml9 selecnite cystine broth WA o 3
st} 35ToNA 2447 A ST de o ZF AaFadudd 1Wgojy &
SS agar H¥jAo] =HE e 35T, 2413+ A E LA AdEE e

°¥N

o)
=

A A A Salmonella® FARAEE colonyE TSI stnZuxlo] HFE F 3
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5CAA 2447 vl Fste] B89t Salmonella® %" SS agar %9
$3tE ZF FAAIdY A EH9 F2HE MPNYEE AHEsld A8 100 g2
o] MPNA & 4H&&dth

10) Staphylococcus aureus *1 g

A8 10 g& FHFHZ Hdd 90 mle BT peptoneTol| ¥ il stomacher
A 287 FAAND AL A5dez gt AEY 04, 03 2 03 ml ¥
& 3709 Baird Parker agar H#uixjo] E&s T 35CoA 48413t w3t
g 3 colony FoA AANY FHHE FAPSHE colonyE E TS
coagulase testilA] $3nHE F& S aureus® A3l Coagulase test
t 5932 P43+ colonys €St BHI brothdl HEFE F
A 2447t wj¥@ & BHI broth W% 02 ml A& sl AEAA ¥
o 7)¢e] 05 ml9 coagulase plasmaE 7}ste] 35CoA wikslRA 6417 4
o2 §aoRE AASHAC

11) Listeria monocytogenes ~ &

AR 10 g& #Astd 9 mie] 27 UVMel ¥ 3 stomacherd] A 2837t &2
AZ F UVM #3291 mlE MOX agar 15 mig} £33l 35T 4843
#dt e &38F  colony FolAN EWMHE  colonyE  Listeria
monocytogenes® AF3tA 3, AAT L monocytogenes®] colony$t Hlx &

b L )
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X Zo AAHow pHE ZAT FdAE Figldt

A
':l-'_
Zvy. =, L plantaruma(ol3t thz2F)9 2% 2AA ZAAF-<] pH 589

A %4 Fo umA GwaEA A 4 28949 pH 53°1UAR 4‘7"3 14
Ao pH 469 oz HAA pHol gsigen, o ofF FX F7tetd =

Ae7)9 28U A pH 4859 FEE ETh

6 ' 1
5 \ 2 08 @
(&
-0.6 O
O
o ©
£
\\ &— 04 -ﬁ
o
- b
5 0.2 =
4‘ Pl T T T T T T T T T T T 0
0 2 4 7 14 21
Ripening periods (day)

Fig. 1. Changes in pH and titratable acidity during
ripening of mold fermented sausages.

symbols: -#; pH of L curvatus groups, -ue-; pH of L
plantarum groups, -¢~; Titratable acidity of L cuvatus
groups, -8+ Titratable acidity of L plantarumt groups
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L curvatusT(°18 A9 A9 SAe] A wel gz B35
3 &4 74954 pH

ko]

e
N
ol
s
_911‘
X
o
o
Iy
4

Y
[N}
©
2
<
=
o~
[oe]
B
4
N
S
32

469 $#02 HA pHY @a@den, 1 ofF va Frstd sA4AL7|dE
pH 489 #£Fo 2 dzFro 47t ¥ FE& B

HARANEE $FAY AAUEES T FAEZLFEH AT FALE
odte] AAE AE F LANEE FAoR Filste] Y greE2M O
A7%E Fig. 13 2ok &, dx279 2% 54 2449 0.06%=2A =7} o
S ggto} &4 494 o)lF A Frig d Wt ANFFE 4 295
015%=2A Hx3 & £E& BJn 1 oF A3 Frstden 4 284
Aoe dz7e N7/ 47 092% 2 1.02%=2 desth ojsk o] F
AET B 42719 pH AsEE 2 AR olA AolE B AL &
BolElE HFE L curvatus® AS ASL=7F vl @] Q& 21~2
3CY AL 2Fo H7S A L plantarume] 35 AFEE7E B0k %

71 340l A Ad HAY HEQ] Aoz AT,

2) Aw 2 7% W3

o] BRAANAY £A4Fd ANHoZ Awet FFE FAT FI=
Fig. 29t Z&th. &, AT 2F 2AA 2ARF 09794 £4d] J94
of wet Ax ABEHAIL, A 149 olAE AFFUF dxTEY thi W
& FEL BP0y SAWINE FAYT EF 0824 HR® FE& BA
t. o9} 2ol £4 F Awd A F2 2x BAdM pH Azt W
SuAde] ¥ ¢ € Az dA9MY chamberdl FHFES A3}

71918 Ao Alg¥
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-30 @
ke
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®
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o

10
¥ i ¥ I 0
D1

Ripening periods (day)

Fig. 2. Changes in Aw and weight loss during ripening of
mold fermented sausages.

symbols: -#; Aw of L curvatus groups, -ss-i: Aw of L
plantarum groups, —¥—; Weight loss! L. cuvatus groups,&-
; Weight loss: L p'lantarwn.groups :

Bele £47717 B YT AEFEY U Be £FS BT

ol# 8 AFAE Gokalpd LEAAAY Az 2AQ & 20~2T, AdEE

80~95%A X 54 27]e) ZFol 38~43% AvtE Bt FAMSHATH
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3) AF ofAN FFe] W

FBo] 2FEAAAY 4 Fo AANHOR ZFIE ol FHFE 57
b A7 Fig. 3% 2ok &, obAdEe &AIX e =AIAlY] 200 ppm A7t
HAow £4z7d F43 FAdd 54 24Ad AP dzTE 4G
olAAZ o224 123 ppm L 915 ppme] FELZ AEHNoH, 4 494A
oJERE ALV FAYT EF 1 ppmd FESE FAHJH. olg
Zol BRAARA Y A Fo ARSE AN G AFHYY SFAEFFTY
ZF olZAte] #L%Q 70 ppm Bk W§ 2e FEE HPonw HEHA
4 dAT AFLel dFHAU

12

Residual nitrite (ppm)
e

0 2 4 7 S s o1
Ripening periods (day)

Fig. 3. Changes in nitrite contents durmg ripening of mold

fermented sausages.
symbols: —#; Nitrite contents of L. curvatus groups, -si-:
Nitrite contents of L. plantarum groups
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Log CFU/g

A
“

4)

EY

o W

o A7 AElolE 2N L plantarume 1.0 x 107 cells/g9) FFo2 F5
2T AS §AF S &4 2946 47 x 10° CFU/ERR %74 4949
57 x 10° CFU/gdl Egdtgoen 794 olF 47t Zadg o, £4%274
284 )= 65 x 10° CFU/gY #%2 24t wad L curvatusg& i+
o e FEoz FEH NPT AF %4 29A9 83 x 10° CFUER F
&3] Zrhstga 2 olF 7 Aoy 4 14YA ojFdE vk 7L
3t 1.0 x 10° CFU/gEA dz7Eg bdi & ¢5& ZAHFig. 4.

Jo

:l

10
N .
8._
A
6 1 ] 1 i P L L L { I b I | |
0 2 4 7 14 21
Ripening periods (day)

Fig. 4. Changes in lactic acid bacterial counts dunng
ripening of mold fermented sausages.

symbols: -m; L curvatus groups, -sm—; L. plantarum
groups ' |
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Log CFU/g

5) Staphylococcus carnosus 59 ¥ 3}

50 x 10° cells/g®] 4202 AZEH Staph carnosus= UZT9 RS &4
2g9A 4= 65 x 10° CFU/g2 A% 5549 U2 37} sgoy 44
d& 32 x 10° CFU/gE Zastgen £4 794 olFde 3
Frlstg o £4%71¢ 28dAdE 1.6 x 10 CFUgY &L $3¢ Barth
g ANRTY AS $4z7dE 31~42 x 10° CFUgR 3% $FLY
i Zadtgov 1494 o]Fode HAF iy 24 I/t e
Zldle dz79 H£8 58 BYvh of E3dE fA4TF, pH B 4
9] 3l HHEd A48 daEs Bolm oy FAd QlojA A JFFS 9
%+ Ao=w AZAY(Fig. 5.

7.

X

(&)

6.5 *
6-
5.5 1 I i i I ! I ] 1 ] I I I 1 1 i I i I i
0 2 4 7 14 21
Ripening periods (day)

Fig. 5. Chaligéé- in numbers of Staph carnosus during

ripening of mold fermented sausages.

symbols: -w-; L curvatus groups, —+—; L. plantarum

groups '
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Log CFU/g

6) #%°] ¢ W3

Z3}o] A€o} 2 A P. nalgiovense® 1.0 x 10" spores/mld] =7 H=
E ZAY T SFHF 10 [ IAANA FFo] 2EoHE HFJE FFo] LR
2AA Y &4 Fd 2 FE AAFHeER &Y FIAE Fig. 6% BT F,
FAEYT BT £4 2d9x7X= PDA ®{X’gel P. nalgiovense ZElo}l¥ 7}
old o4 AR % F%ol7t 10° CFU/m’ FE2o2X AZHYoY, $4
4949 11~12 x 10° CFU/m’d F&oz 2eelHz HFH P
nalgiovense?l $-A3AR, 54 TdAAE 2AIA FH Aoldo] &§¢A I

250 gk,
7

i 1 I P

2 i i 1 ] 1 [ L I I i I I I LR
2 4 7 14 | 21
Ripening periods (day)

Fig. 6. Changes in mold counts dunng ripening of mold
fermented sausages.
symbols: -#-; L. curvatus groups, -mim; L. plantarum

groups
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28 T AT 25 &4 4949 10° CFU/em’e) F5d04 A3 Z7heto
BAANE zTY N@F7t 22 84 x 10° CFU/m® ¥ 13 x 10°
CFU/em?e] #2¢ Btk ol Zo] £HF BF &4 298479 Aol
A ghde du8%9 AN 299 ar % ZHo)7t AEARO} 44
495 o)FeoE= Aol Ewo| AelelHEZ HFH P. nalgiovense £ 5=
AL, olEL AAR S 9, colonyd] Fei X FwF BR &5t ZEho}
B2 H3% P. nagiovensed o] &9 HAh webd E AFME gaL
A A S AZA Y FFo| starterE HEFLZH &4 T FATA I &
& $A 33, mycotoxin B A% 2 A= AzxE WAL F Yu=

Liicke$} Hechelmann(1987)¢] R & R @3& 9t

7 WARET o A

Zgo] BaAAAY £4 Fo ANHoZ dATT FE FAT A=
Fig. 7% 2t =, W27 A 2AA AT 24 x 10° CFU/ES 5
oz AZIAYL &4 297 4dAdE 29~34 x 10' CFU/gY] FELE 1
eFr] AR gasdgen $4 794 olF 2A Fiadsd £4 219A
Fole A29A gt W NPT F¢ 244 2AAF 13 x 10°
CFU/ge] 2202 A&HAot 44 2944 1.8 x 10° CFU/gE dA3) 3
4238932 2 olF A #FAdd £A4 UIAAE WE e FES B
W, A £4 2198 AEHA giqrh ol o] FAHFY Aol
AE2Y 4T starterd] LELEAAME FYjold] wE pHe A=) s

Aol 433 Aetn Ad.
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Log CFU/g

L 1 I 1 I i | 1 i ] UL
0 2 4 7 14
Ripening periods (day)
Fig. 7. Changes -in numbers of coliform groups during

ripening of mold fermented sausages.
symbols: -m-; L curvatus groups, -mim-; L plantarum

~ groups

8) Salmonella ¢ A3}

Zspo] wEAARY &4 Fd Salmonella® 5 SS agar FRGeA
Salmonella’t A&5A &L AH(< 30 CFU/g)olA 5 MPNY-& W33t
zA@stgem o A}E Fig 83 Bk F, dE27Y AS 2AA 2AHF

ol SS agar F@Ad 23 x 10° CFU/RY FEo2 AZHAR 54 2949
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k7 74 oy £A4 49AdE V] dFUF AR FAHNLH A4 T
a5 2y AEHA @&sky] W MPNHoz 5% A w4 794
093/g9] FZolQet 1 olF Fa A 28R AEHA Eych
dtele] A|FFe] A$olE =AFF 33 x10° CFUEY #F22 AEHN
o Yz7gE 28 %4 2944 30 x 10 CFU/gE dA3] Z4asdr 5
A 494 o]F e HEHA ¥gom MPNYHOo=E 4% 2 <4 497 7
dsjo) Z+zt 023/g L 093/gola £A 74dH ol E HEHA FUdrh

Log CFU/g

0 2 4 7 14 o1
Ripening periods (day)

Fig. 8. Changes in numbers of Salmonella during ripening

of nmold fermented sausages.
symbols: -m; L curvatus groups, -mjm-; L. plantarum

groups
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9) Stphylococcus aureus <2} ¥3}

o] BFRANAY £A Fo| AANHSE Stwph aureus® TE SR
A3} FAYT EF A£AA 2AAZAE Baird - Parker WA AFHA
i £4 293 495 d= Baird parker ¥Rl Staph aureus® FAH

Ao FHHS FA5E colony’t WEFAAE 22 x 10° CFU/g ©]
g, NdTAAE 50 x 10 CFU/g °l&e] &2z AE HALY o
colonyell tidte] coagulase testE 3 A3 §A448& 29 Staph aureus’}
obdoe] &l HUdh, uwEd &4 A7) AA Staph aureust AEFHA
o3kt

10) Listeria monocytogenes <] %3}
FFo] HFEAANAL HF BANHLZ L monocytogenesd & &3
& d7= Fig 99 2tk Z dz7 A$ 2A4F 2AAFA 14 x 10
CFU/gd &2z AEHUL £4 T9A7HAE & ¥ dded =
1494 o]F #A3 A 4L 28UA A= 40 x 10 CFU/gS =
S 24k wdd NPT A9 24X AL gz 2L FEL
AEFU A 49A7A 2 A7) e 40 AP w2 o
ste g8 $4 7494 01F dAA3 Ao 54 28LdAdE R
2| Y SAFEY Az ditzie

olgHa Yt AAAL H7IFFE(120ppm NaNO;, 3.0% NaCho g Azxg &L

HN o,

bt

R

= 0
A o

o

(< 30 CFU/RE 24t ©]

it

EAAR Y £4Fd o] Fo] AEF £ YubE Junttila(1989)8] Enete= G
g u$ 32 FES 5
H7d Yol He de 532 Hgon ot e xyl TF1U4 x 10°

CFU/g), 1224, Ad € pHe 4538 9T dAAn Aadr.

l‘\

3] L. curvatusZ starter® st AlZE A

It

- 187 -



Log CFU/g

0 2 4 7 14 21 28
Ripening periods (day)

Fig. 9. Changes in numbers of L monoqztogenes during’
ripening' of mold fermented sausages.

symbols: -#; L curvatus groups, -A: L plantarum
groups

ol A B ulel o] FFo] LFAAAY GAEFEL WATTT,
Salmonella 2 Staph aureusdl YAX 4o E JEIYT L monocytogenes

d glolA w$ @& £E(< 30 CFU/RE ERow F otditel ¢ 3l

oA FAES HEFA 70 ppmET T3 XL 1 ppmd] FEL BJOEE=

HEABS w5 o AFoE HrtdY.
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% 0. #%o BEENAY o|sad 54

e A=4F3} /179 By, #RY AE £F 29x
Ho] okgt & AN $FTHo] FLE(URY B
det = §AFAFY £ AR Foz Ty A 27 B
AZ Rolo], T $12PAE BE ¥ AREL 0L oA ¥ B of
Uet s-euel 209 BAE oEA H= 44 2AS 2dE Rozw B
o wEd % &3 A4 $4F 714L ARED ¢4 ¢ SAES
Aastel theFat A% BEgosH 2A A4 Axe] M & RAelw,
deol 5E24AE A7ete gFze) $71F IR AN S AF
BT BEAA ATE AHZE AE § Yk FAY 55 4 AZE A
271& Aol A4 Folok & Aotk
@x 2AQE 7 Ao ol AEHY SAFELR Yo F2H 9
Ag AAsm ou, od W AAE ALe EE SAE o8l
starter cultured] W@ AT @Ls APHL A SYIFANE 2
259 437 ol BE YUY patterns] AT oY VA SALY %
a7t WA zrlstele dAEE, 8748 el M E oo Hgalr] 9@
AAEA L] AaA aFH 3o,

ol B AFAAE AZe 24 ATAE ALe dos FANNE )
273 A $IYoR YAT & gle B opdt ofHE TN ALHA
e o) Be] RAANA AZ ARE 2 EHoT 3} HTE F2

1L

T starter$t F%o] starter® AFEEtd AMEE LEAANAE AXdn I &
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A Zo) WA R color, texture, XA, ot 2D i @H EF F9
ARG BN ABs] LEANX Az7e N2A2E AThnR
Lia> 8

2 AEAE L ¥

D #F 2 $5LAAY A=

BEANA AZE FF FF Ay R TEIAAY Azxe F5 19
BRol ot} AAIst

2) 43 E EH

S8, 992 2 AP 5 AdNYELS ACAC1980) ¢ whet FAeAH.

3) Color9] &3

A XFEE Color difference meter(Yasuda Seiki Co, UC 600-IV,
Japan)E ol43ld L, a b#ts SASAT. ol BEEHLE L=89.2, a=0921,
b=0.783°] At}

4) Texture8] &3

Texture Analyzer(TA-XT;, Stable Micro System Co., USA)E ©] &34
ABZE 1 cm FAE2 A2 oL Springiness, Cohesiveness, Hardness,
Chewiness 52 4330

5) AFt &F 24

A& 5 g2 AFS) Asd EFFE 778 (chloroform : methanol, 2 :
1) 300 mlE 7}8t9 homogenizer® 387t #AH & AFstd A& FE3
At 329 4999 134 A FHFE /HE oS 3,000 rpmel A 30
B2 948G F 3P4 e AAGR dE8AE At 40T oM F
F3td AF &S AASATG. oW No gasE AE FIAA FFHAAT
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BxaA g A8 dxsigd. oA o 4L e AW 4~10
mgs ZAE w879 Hste 05N methanolic NaOH &9 1 mlE 7}
% 1587 7tdse Wzsdth. 97]¢] BFs-methanol €9 2 mlE 7hsta
Al 15EZ 19 F deoz ¢Ad H04d S 1| mli®] heptaned}
NaCl #8849 2 mE 7stn 1873 EFstq 3087 AAT F A dqe
GCE Ngz A3t old GCo EMZAE Table 1% Z0.

Table 1. Operation conditions of gas chromatography for the analysis of

fatty acids

Instrument Hewlett Packard 5890

Detector Flame Ionization Detector

Column BP-20 (30 m x 0.5 mm)

Carrier gas He gas

Split ratio 60 11

Temperature Column : 170(5)-2.5-230TC
Injector : 230
Dectector : 250T

Chart speed 0.5 cm/min

Injection volume 02 ul

8) frElolvxit &§F9 54

ANg 01 g& AEF Yol 25 ml9 1.2% picric acidg °]-&3st Sd
SAANZ H& oz By H{E8 HF F2YFEE(protein free
extracts)& 32 FHFFE o439 30 mlE FE3Act olF 50 ml9 &
& FHste A @@ &7 FA) dry ice}t actoneg °l &3] BEFARG.
WEsH NEYS YEAZS DB EAAAR 20T 2@y oA

& felopuicdt BHAR 3% FH4E S8 4% ohg whatman



membrane filter paper(pore size 0.2 pf, diameter 25mm)E& o]-&3t 73}
At qIdE FAY 0u4E HPLCYH FYU3 #3 ofnjxeibg BHsge
o oju] EHxAL Table 29 £t}

Table 2. Operation conditions of HPLC for the analysis of free

amino acids
Instrument Water : injector, pump
gradient controller, integrator
absorbance detector
Column Waters PICO-Tag, column(3.9 x 150mm, 444)
Wavelength 245nm
Temperature 40°C
Chart speed 1.0cmy/min
Mobile phase A : 0.14M sodium acetate trihydrate

0.05% triethylamine
pH 6.4 with phosphoric acid
HPLC grade water

B : 60% acetonitrile

AR 5 gs A5 o JF 2#/H 10% perchloric acid &% 25 mlE
vt FAE F 4000 mpmalA 1087 dAEEsA. FAYE EH3
AAEY e o]dd YA 28] vHE Astd & FARS AR
o} Wztgl 5N KOH &9 o2 pH 652 A% & 39 perchloric acidE

td

Fbeted 100 miz A8 3087 #AF F 1 mE Hskd 10,000 pm

A 287 AEREES T AANS 045 um millipore filter2 o3 £
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HPLCH F9d3sted A% gt A8¥ HPLC(Young In 910, Korea)o] &7
< 2% y-Bondapak Ci5(3.9 mm ID x 30 cm) column& ©]-83% 1 mobile
phase® pH 6582 ZAE 1% TEA £902#8 AL&2A A degasingdt vt
Isocratic operation program= ©¢]&3l3 02 AUFS, UV detector 254 nm,
flow rate 1.0 ml/minZ4} high pressure 2,500, low pressure 0 limitZ set up

sttt EFEFL 0001 moled FYdF ™ peak areaZ A #FAAE T

4 45 % 3B
1) F%o] BE2AAY $4F ANYE 249 W3
gl WRAAAY $4Fo] FAHCE FF, 993 L AW FFE 5

Table 3. Changes in chemical composition during ripening of mold
fermented sausages

Ripening Lp Lc
period
(days) Moisture(%) Protein(%) Fat(%) Moisture(%) Protein(%) Fat(%)

0 57.96 15.40 21.28 58.71 15.72 2022
7 45.26 2148 26.45 47.17 2462 2597
14 37.89 217.78 34.71 33.87 28.35 36.44
21 29.65 29.12 38.14 2857 29.65 39.49
28 2528 31.78 40.87 2510 32.26 40.71

D : Lactobacillus plantarum group
Lc : Lactobacillus curvatus group
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2 FE g% 3ol HAAAY ZAAF %M 4 28IA 25%9)
FE£oZ 4. wigd oA FFL AT 15%H 54 289HA
32%9 FFo2 F/MEHE, AW FFE ZAAF 21%0A4 F4 2894
0% FEoz FZAY. 8 F AT B =2AAF 2 5427

AR SE, 9 B A% G slolN 2 Felzt gt

2) Colore] ¥3}

FFo] BFEANAY 5AF MAAE ol &3] AAAHLE colorg &
§ 43+ Table 47 2t & FEE YEE LS dx79 2§ 23
A A9 ZAAE 54870 A L7IA YA 3282 FA AstdAL ADT

o

P

i

o ASdE ZAHF 5613404 54 2894 31172 HA AssiHon
AT gelE & A7t AUk AMEE JdeEdE a@e d=79 7
ZAAE 507904 £4 2897 11622 HR F7Hetdn AT+ E$-o

Jo

trt

ZAAFE 467904 54 2897 1257 A3 FUkston F AT e
N7t dzFd nged 4 2894 o4 2 e 2o FHEE UE
WE b dx2T9 A% AT 1173004 &4 2894 8692 H4TA
3 AFTFY AfE =AAF 1203004 &4 289A 941 #ALFALH
F AT golEs & Aolzt YA ojsk Zo] L, a bgke] WHBAERE &
Fo] FRAANAE %4 TdA7A Tl A9 gr5d A= AGHH o
3 AdE $NqA2ZA F7tE olddge]l NO= #4950 SHLwAq]

myoglobin® ¥+-%%° 2% nitrosomyoglobin®] HAE dld] 7]Ag,
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Table 4. Changes in color during ripening of mold fermented sausages

Ripening Lp Lc
period
(days) L a b L a b
0 54.87 507 11.73 56.13 4.67 12.03
7 49.80 11.10 8.09 49.50 10.90 8.16
14 38.40 10.05 7.99 35.90 11.03 7.77
21 34.50 10.22 8.11 33.60 10.98 8.28
28 32.80 11.60 8.69 31.17 1257 9.41

Lp : Lactobacillus plantarum group
Lc : Lactobacillus curvatus group

3) Texture] #3}

F3go] MEALAAQ HAF A Texture AnalyzerE o|83td ZHAIHo=
texture® A% 43 Table 59 2. F Hardnesst EAE "I A7)
e odd 288 39 mr|zA dzidgd AITFAME §4 744 Z4F
74965 R 7,19869A4 A 2144 Z}7} 150480 % 1598572 =LA F7HetA
t}. Springinesst EAE Fo|A o 9itd HIAHAYUI 2 o] AAL
o oA BAHE AER2AN dz7S AdTANE 54 798 227 0818 %
0801914 &4 214A ZZ 0564 B 06142 AA  FAEIH.
Adhesivenesst 21 E9] XHo| FEFHd €8 B Y& FES= Hd 2
8% 9o Fo2A gz AFTFAME w4 7L 27 8562 B 847.99
A &4 21454 ZhZh 1806 2 146.12 A 743t CohesivenessE 2
F9 FdE TS WA S 283 e AV|EA dEzT AETF
e 4 7494 242 0502 204884 %4 21dA 74z 0374 2 0375
2 3A 489w GumminessE AEFS HHAl7I= dHol 22% 9 =2
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7124 diz7 AgFME 4 794 3 39592 2 3650.294 &4
2147 747} 56345 2 6006022 <7t FU1stgth. ChewinessE A EFS
A48 F A& WA e v 2oF do] FoFA YR AY A=
%4 T9% 77k 32264 B 292470103 %4 219 22 31767 R 36874
22X w4dFd & "7t AT o9k Zo] FFo] HEAAAY 4] X
g wel Hardness® A 718 ¥ Springiness, Adhesiveness
Cohesivenesst A 49 on ojx4 849 Gumminess$t Chewinesst
42 FAAAY 2 WSl gl E8 T AGT el &4 2094 A
HF7F gz v]8le] Hardness$} Springinessol] oM E =& e vE
WAL Cohesivenessd] oA @*2 g yeld HoZ nFo] £ o A
F7F dlzFel vldte 23 o] gusia d¥ Aol e Aoz Aztdrt

ple)

Table 5. Changes in texture during ripening of mold fermented sausages

LP LC

Texture
7 14 21 7 14 21

Hardness 74965 12,2708 150480 71986  10,650.1 15,985.7

Springi 0.818 0.833 0.564 0.801 0.774 0.614
-ness

Adhesive -855.2 ~-800.8 -180.6 -847.9 -438.3 -146.1
-ness

Cohesive 0.502 0.479 0.374 0.488 0.446 0.375
-ness

Gummi 3,959.2 5878.1 5,634.5 3,650.2 4751.6 6,006.0
-ness

Chewi 3,226.4 4,902.2 3,176.7 2,9247 3,674.4 3,687.4
—ness

Lp : Lactobacillus plantarum group
Lc ! Lactobacillus curvatus group
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4) A #Fe) W

FFol TELAAY FAFA BFAHoz AWy §FE FAY AIAE=
Table 63 Zth AW FFL FFo] TELAAY 2AAF =+ 35
oleic acid7} 39.39%2A 7} ®ol #€f=Hel U3 of& 22 palmitic acid
25.39%, stearic acid 15.81% % linoleic acid 12.28%9] #2o2 ®o] #f5Ho]
ARew 54 8LANE oleic acid’t 32.24%=2 71 ®ol FHEH ANX
t} &9 2 palmitic acid 28.64%, stearic acid 18.309% 2 linoleic acid 8.63%<]
Fo 2 Bol FgfHol dNen s40] APPd wak 24ud QM & #
o7t AU NPT A= ZAAF oleic acid7t 43.06%2A 7 &

Table 6. Changes in fatty acid composition during ripening of mold
fermented sausages (wt%)

LP LC
Fatty acids
0 14 28 0 14 28
Lauric acid(12:0) 0.07 - - - - -
Myristic acid(14:0) 1.26 1.27 142 1.27 1.27 1.32
Palmitic acid(16:0) 25.39 2640 2864 26.32 2107 2745
Stearic acid(18:0) 15.81 16.16 18.30 14.94 15.07 19.04
Eicosanic acid(20:0) 0.74 - - 0.62 0.70 0.42
Palmitoleic acid(16:1) 2.17 2.20 312 3.04 312 312
Oleic acid(18:1) 39.39 3825 3224 4306  41.82 40.47
Linoleic acid(18:2) 1228 11.30 3.63 947 9.20 9.07
Linolenic acid(18:3) 0.76 0.78 - 0.58 0.62 047

Lp : Lactobacillus plantarum group
Lc¢ : Lactobacillus curvatus group
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o] gtfEHo UUE Y-S0 = palmitic acid 26.32%, stearic acid 14.94% =
linoleic acid 9.47%9] ¢o2 ®Wo] #dHHo] Uslen 4 284dHNE oleic
acid7} 4047% 2 7} o] gf5Hol Y3 S o F palmitic acid 27.45%,
stearic acid 19.04% % linoleic acid 9.07%< ¢22 ®o] dF3o] UNeH
dz7 vhztA 2 40 P4 wet 24 doiA F Zelrt AR
o E3 F AT e 4 284 AGF7E gz vste oleic
acidg ®ol #f3ta Aoy b& AL slojas A= & Ael7t /I
ol

5) frelobmlcal #3e W3

FFo] TREAANAY £AFd BARHLE freolv|eit §FE g
F& Table 73 2t} F%0] TEAAAY =AAZT Feotrleite] &
L diFxF9 Z$ 8107 mg%A R L FolA alanine] 26.72 mg%E 7 B
o] a5 Ao v o Z plycine, histidine, threonine, valine, glutamic
acid, lysine, serine ¥ leucine 59 o2 ®o] gfHo AUt AlFFY
AL 2EFL 9162 mghEA YEFEY g4 =& F£FolUx 2 F
A alanineo] 32.35 mg%E 7HE Beol &l AT HHFL=E glycine,
glutamic acid, histidine, threonine, serine, valine, lysine, ¥ leucine 59 &
o2 ol IR AUtk olg o] FAEF Tl FFol HEIANA
o] ZARAF FEolreite] FEFH 2B oA b Zolrt U
. W £Ado] HPEd wE FEopr et FFL HA FUMelY 4"
719 289A dETe) AS E3Fo| 21597 mg%EA FAJFrG 274 F
7betgla A alanine©] 5152 mg%2A 7HE ®el #fHo] Ao v
O 2 lysinec] 2543 mg%, glycine 23.24 mg%, valine 17.54 mg%, leucine

)\
ox

Il?‘_',
ot iy

o

16.82 mg%, glutamic acid 1258 mg% 2 isoleucine 1248 mg%®| o= B
o] 4ol YA T NPT ALE &Ao] N weh Hx}
718t A %71 2894 FEFo] 21698 mghEA A ZFHTE 244

ol\

ol\
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7}t 9 Al alanine©] 52.54 mg%EA 71E Bol Aol e oL
S 2 leucine®] 27.36 mg%, lysine 22.74 mg%, glycine 19.52 mg%, glutamic
acid 16.42 mg%, serine 12.35 mg% 2 iscleucine 11.42 mg%9 &£o8 wol
TRE AJT ole}t o] AL BAA A= F AT A FEor
micqbe] FEE JojM e Hld FEoley O AR & oM oF

7o) Aol7t 9.

Table 7. Changes in contents of free amino acids during ripening of mold
fermented sausages (mg%)

LP LC

FAA

0 14 28 0 14 28
Asp 125 492 7.52 0.87 5.05 6.87
Thr 5.74 547 3.70 5.82 7.05 5.50
Ser 3.56 5.62 8.76 5.24 7.36 12.35
Glu 452 6.52 12.58 9.45 11.06 16.42
Gly 12.50 17.92 2324 9.69 7.54 19.52
Ala 26.72 2762 5152 32.35 29.84 5254
Val 454 6.52 17.54 472 542 6.84
Cys 1.08 1.32 1.32 1.35 1.52 2.01
Met 1.25 2.14 6.37 1.08 3.07 7.28
Ile 1.76 6.14 12.48 2.32 6.74 11.42
Leu 3.28 10.15 16.82 450 10.54 27.36
Tyr 0.85 175 7.54 0.19 0.95 6.34
Phe 124 5.85 9.75 2.84 7.95 9.45
Lys 3.95 8.78 25.43 4.78 9.36 22.74
His 7.48 894 8.77 6.42 9.42 848
Arg 0.57 - - - 0.56 0.17
Pro 0.78 1.05 2.63 - 1.36 1.69

Lp : Lactobacillus plantarum group
Le @ Lactobacillus curvatus group
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6) GAAAER T W

Z@o] drAANAY 4F FANHeZ JAAAED FFE 54T
& Table 8% Zth. ATP §%F& dx79 5 FFe] TREAAAY
A2 138 meg%l A 44 289U 15 mg%E A HASHL NETFY A

.|_4

Ao

4
z

SdE ZAAE 94 mg%ilA 4 28¢# 0.7 mg%= IA TaIAH
ADP ##2 d=279 A% ZAAE 261 mg%olA %54 2894 114 meg%
2 Z2d93 AETY AfodE ZAAF 324 mg%olM 4 284 98
mg%E AUt AMP &%F2 dx79 Z¢ ZAAF 144.3 mg%el A
%4 2894 852 mg%E FAadIAR NPT AFAE AT 1067
mg%l A &4 289A 765 mg%E FAasY. IMP §HE iz B§
ZAAF 2178 mg%olA w4 2897 425 mg%E #FAEFAL AETY 7
SA=E ZAAF 2364 mgxolA =4 289x 908 mgWE HAd AU
Inosine §FL x99 A% ZAAF 236 mgHholA 54 28¢5 7.8 mg%
2 ZA2EY3n AETFY AdE AT 376 mgkollA =4 28¥€A 108
mg%E 7239tk Hypoxanthine %2 dlx7Fe 2SS ZAFF 9
mg%olA &4 2894 923 mg%2 & W3V AR APTY AE =
AZF 875 mg%olA &4 28UA 816 mg%E gA] & Wsst T o]
¢} o] ATP, ADP, AMP, IMP % Inosine 59 #adagde s40 3
g we 24 iAot AMP 2 IMPE 4 28¥Adx ®ol I
3 At 53 IMPE AWAELRZA feotvxeitd FEE A5 Bt
FeEIH g & o2 g8A vk ol BWAHEY IMPE HETE
o A @ 28 ol ®ol FEsA AT

o
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Table 8 Changes in contents of ATP-related compounds during ripening
of mold fermented sausages (mg%)

ATP LP 1LC

related

compounds 0 14 28 0 14 28

ATP 138 5.7 15 94 2.6 0.7
ADP 26.1 200 114 324 16.5 9.8

AMP 144.3 1175 85.2 106.7 98.6 76.5
IMP 2178 85.2 425 2354 154.3 90.8
Inosine 23.6 15.2 7.8 376 21.4 10.8
Hypoxan 92.8 95.4 92.3 875 86.4 81.6

—tin

Lp : Lactobacillus plantarum group
Lc : Lactobacillus curvatus group
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Y5 WM. F30] daLAAS FUNAAE Y H

B

& §71EAFC] 48 FEF% HHY XA, A%d AF H Ve #F
oz FA AAYe] FF H AFA $FHo] L= BEAR AT =4t
AFAEY U AR A dHjate 2L F5A B FE Ad A=

Fd9 AFE Agoltt. oo M2E AF A FrPEY FE R E
A ERle] Fyo] 48 a9

dutdon AFe FAd Y JFADL 2H A 9Tt FAFHLE o
Fojxnz @|FHAL AFY F2 FHAAM AAse wvFL Uy Ao
29y F5AA e e FA a3 dde e exvt §L Holm=
olgld AL FE3Y] st ojFEA S WAsE FF] UTh
A3 4 SAYHEA olgsy BMYL AALE sy, AR 1A%
gdas, Fd9 Aol glojof suz AF T4 HUtE AMME BT
of AgsA 2N F e BHE AEste do] FARS Aok =G

B do

oshetd 2AYRE BrHOD AT FA% DAY FVAA/L feW 4
£ £3 3RWEOE A8 /AU Atk olgt Qo] HEY FASAL
25 $YT A= s ostey WD B PPo St
S 237 ARBAZ VA Frisok Bk WrbAd, F WA F
94 = FBWA o] BRFW BEAANE s olgEE Yo
2 $d¢ 249 4 9o

getN BRl WAL $4F YRS oH%H Pt B ¥

mlm

WMoz 24sd F 24N FRVAE Frtekn ool we AR
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A& AZeA BN £ de $HE ANFeEN F54 st F2 Ad

J!’

Aze AF Agde) 7228 g AFsnzt g

2. AYAE 2 P
) AEFE L BEAAAY AE
SEANA AZE A S TF L BIEAAY ARE 2 19 3

ol 93t P

2) FNYE

o
A
o

g714 89 FZo)E Likens-Nickerson #X¢ MFPA AEFTHFE

(simultaneous steam distillation extraction) #FX& AM&3tch &, A28

Fgo] A AAA 100 gol TFF 200 mlE 7tete AR E2ad Qi

n-pentane 150 mlE §w§ ZFex3d Yo F2& FANIAN AA W&

T8N F, ANE7F B WA AERE EE2==d 2EE ASAA AT

e FNAFEE FEIMAY FEYQA FFAAYEFS AUsa B2
A

&A1 e GC 2 GC-MS £A82E st

2) I8 £4

29 F7|AELS GC % GC-MSE o)&std EAIEH. GCE
Hewlett-Packard 5890LIGC7F AMSEHAT. & Aol Ulra-2(50m  x
0.2mm x 0.33¢m) columno] Ao} o] &=}, columne UA 50T &2
287 #A% Bg 10C/min®] £E2 320C7HA 28 &9 30€E%E #A
st #&71E FIDZL AHSEAR A&7 % F9+ 255 47 320T =
280C2 #X 3k 97129 Hert2E 4 05m/mino 2 3. MSe

- 203 -



Hewlett-Packard 5988 MS7} AH&HUX, o1 #X4=7HS=ZE ion source
temperature 2007, ionization energy 70eV, trap current 300AG T 2z A&

E & Mass spectrum3} library systemol] 9Jsted A5 & 5}

WA A E8E A28 Y 108 & ez vig 398 AAsigen, 3
oot 2 ERAEA VR g FEE W JA=W(T g EOCEET,
1o ws degersd)oz griside. Hr7 F 24X gAAGE
Statistical Analysis System(SAS) program< ©]43}<] Duncan® thd$] #

A (Duncan’s multiple range test)2.2 AA|&t ),

3. 4% 4 n%

D %o 2REAAAY TP

Z33o] BHFAARY FrIAFEL SDEYO R F&89 GC-MSY 93l

tio

£A8AT. FFo] TaEAAAY ARZAFT EEg F7|PEY total ion
chromatogram< Fig. 13} 2t} o]#] 3 total ion chromatogram . 2% €] Fig.
29} Z°| mass spectrum¥ library systeme] 2lsto] HAT F FAd 33
< Table 13 2t} F3o] YELAA A2AFY Fr|PELS F 95 £
g5 do}, hexanoic acid®} 2-butyl-2-octenal 5 2F o] &8s, U
A QA Fd

Lactobacillus plantarum3} Staphylococcus carnosus® 3% 2ElHE HF
3] 28Y7F £A4AIZ FFo] RRAAAZYH Eeld FIAHEY total ion
chromatogram- Fig. 33 #t}. o}2]% total ion chromatogram & Z5E Fig.

48} o] mass spectrum library systemel] st AAE T goad &g
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B Table 13 2ol 54 28949 #%¢] 2322 HY Eed #7114
2L  E  14%o)9gdey}, hexanoic  acid®]  trimethylsilyl  ester,
2-butyl-2-octenal, 2-methyl-3-octanol, hexadecanoic acid, hexadecanoic
acid®] trimethylsilyl ester ¥ 5% %e] AL YAl E15=] ekttt

%38t Lactobacillus curvatus$t Staphylococcus carnosus® &% 2€HE
HEete] 28U SAANZ FFo] TELANAZRY EelE VP EY total
ion chromatogram{— Fig. 59} Z1t}. o] 3t total ion chromatogram S 24 ¥

Fig. 63 3] mass spectrum3} library systemo] ¢J3sled A3 F 1€

o

FEL Table 13 2ok 54 28949 FFo] TARANAZREH E9E &
71ARE F 16Tl 2}, hexanoic acid®] trimethylsilyl ester, hexanoic
acid, 2-butyl-2-octenal, 2,5~-dimethyl-3-methylene-1,5-heptadiene,
1-hexadecanol, 1,1-dimethylene-3-amino-2-butenoic acid, heptyl hexanoate
T 7FTo] #9380 YA E &AHA &

H FFo] BRAANAY AxFFAE L] F 730l EHHNXL

o

acid§ ¢ hexanoic acid 1% 3} aldehyde® ¢! 2-butyl-2-octenal 1:%te] &<l
HAou, 2897 £A4ANACEZN Lactobacillus plantarum3  Staphylococcus
carnosus®] Y ZEIHE HFIY Az FFo] YALARAME F7A
o] F 14%F0] £2 5% 3, mass spectrum¥ library systemo] 2]&e] &2l
¥ 3%¥ELX hexanoic acid®] trimethylsilyl ester, 2-methyl-3-octanol,
hexadecanoic acid, hexadecanoic acid®] trimethylsilyl ester 5 ester®$}
alcohol® 4F°] ¢ FUstgdd.  w¥el  Lactobacillus  curvatusst
Staphylococcus carnosus® &% ZBEE FF8o Axd FFo] LELA
A Me g4 8] F 16%°) Ea3HU 3, mass spectrumF} library system

of <3t #Heol® BIEX  hexanoic acid® trimethylsylyl ester,
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2,5-dimethyl-3-methylene—-1,5-heptadiene, 1-hexadecanol, 1,1-dimethylene-
3-amino-2-butenoic acid, heptyl hexanoate 5 5%°] © F7lstqct. o]z
o] Lactobacillus plantarum} Staphylococcus carnosus®] &% ZEEHE JFF
o] Az FFo] LRAAAAS Lactobacillus curvatus$}y Staphylococcus
carnosus®] &% 2BHE FHEs Az FFo] TEAAAY F AT
ZHels 2897 £40] AP w FrPEY FIV AR U8 ¢S B

Ao

2) B BEAAAS B5H 54
2897 £4A7 BB BE2AAY FHE AFH o Frlets] el
#5748 ANS FoE Table 29 Bk 34 % 223 FPAY JBE

4,

o 9101 Lactobacillus plantarum3} Staphylococcus carnosus®] &% ZEHE]
E HFs9 Az FBo| HELANAS  Lactobacillus  curvatush
Staphylococcus carnosus®] ¥ Z2ElEE AT A2 F%Fo] TRLAN
A9 F AgFdddE KAFHA 2ol7t AAFHA FATHp<0.05). ol F 4
e AR Fu|PEY E¥UF g FE 2oj7l s, o Aelrt R

$4 gl B5ANAAE Q4T & AYA Aoz Aztac
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Fig. 1. Total ion chromatogram of volatile compounds from mold fermented
sausage immediately after manufacturing
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Fig. 3. Total ion chromatogram of volatile compounds from mold fermented
sausage of Lacrobacillus plantarum group ripened for 28 days
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Fig. 6. Mass spectrum of 2-butyl-2-octenal.




Table 1. Volatile flavor components of mold fermented sausages.

{Peak area/1000)

Peak area
(S;) Components 0 day 28 days
LC
155 hexanoic acid 48450 - 113903
156 hexanoic aced, trimethylsilyl ester - 110882 7834
20.7  2-butyl-2-octenal H44 1325 23545
216 25-dimethyl-3-methylene~15-heptadiene - - 788
26.3  1-hexandecanol - - 463
265  2-methyl-3~octanol - 535 -
266 1,1-dimethylene-3-amino-2-butenocic acid - - 1749
28.0 hexadecanoic acid - 3370 -
286  heptyl hexanoate - - 533
287 hexadecanoic acid, trimethylsilyl ester - 2067 -
LP : Lactobacillus plantarum group
LC : Lactobacillus curvatus group
Table 2. Sensory evaluation® mold fermented sausages.
Group”’ Flavor Taste g)cvczli;)atlalmce

LP 393 £ 1.03* 397 + 103" 424 = 127
LC 400 £ 1.02° 397 + 1.00° 383 + 1.23°

a) 7 : extremely good, 1 : extremely poor

b) LP : Lactobacillus plantarum group
LC : Lactobacillus curvatus group

¢) Means followed by the same letter are not significantly
different from each other(p<0.05)
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