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Abstract

The physicochemical and microbial characteristics of Oiji prepared with dry salting method, which has
been used industrially for industry, were investigated. Low salting and low storage temperature were
employed:extremely low salting extremely low temperature; ESET (5%, 0C), very low salting extremely
low temperature;VSET (10%, 07C), extremely low salting very low temperature; ESVT (5%, 5C), low
salting very low temperature; VSVT (10%, 5C) and high salting low temperature;HSLT (30%, 107C) for
control. Acidity was lower, and pH was higher in VSET, in of which the fermentation pattern was
similar with that of HSLT. The time required to reach the optimum acidity (0.3% lactic acid) was longer
delayed for VSET (168 days), than for compared to ESVT (57 days). During storage of Oiji, greenness
(-a) as measured with of the Hunter color system wasshowed the highest in VSET, and the lowest while
in ESVT, the lowest. Total microbial and lactic acid bacteria counts number were the lowest in HSLT
and VSET and were the lowest than in other groups, while the highest in ESVT. Yeast was not detected
in HSLT, but was the highest while in VSVT. E coli coliform and listeria were detected in the 5%
salting groups, although Salmonella was not detected in any of the all groups. Texture profile analysis
demonstrated exhibited that fracturability and and hardness were highest in HSLT and VSET, compared to
the other groups. Scores of over-all preference for ESVT and HSLT were higher atwith 6.3 and 6.2,
respectively, compared to the other products. Based on these results, lower saltiness less than 10% and
lower storage temperature (less than 57) condition was optimum for maximizing the better for good
quality of industrial Oiji preparation in industry.
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148 AY AAFYYPo g ARG Q09 ALAF F o5y .

AHEL 2 Ig eo]Ae 1Yst ] oz A% dEH
Bolx e d wE 59 +2 299 824 A
T ol A itk AFETAN AEHR A
ANH 2de) £3 A8d £9 WEE Al
50% = 15%74A Ads A2 7 AR 2EY 943
8 15%9 dxE TYIEE BFHYol YA &
9 FPoE IFHET AATPe 19AT PHsto
= 97tE 2R  gleBz Z4Y Z5s A F
Aol AQst st 71 A Thed gekel A%
FHoltt. AAZA 2olA o] A} ATEE FE VT
A REHLE Azxste 54 AYYoE A2
LA g ATFEA, BF PHe 2T 201A
9 4 & 54 UsHPak MW 5 1994), 25 FFl
e eojX9 ojgetdy B FeH 54 W3k (Park
MW ¢} Park YK 1998), &8 & 20]A9 &8ss
2 #5534 29 WskKim IG T 1989), 47t &
o)A9 &l A= FFHChoi HS S 1989) 5 B2
AT7E olFolA stTh ey, olEE ATE FU9A
o2 Axse 2004 AxFEHA= Fol7h e,
ARA AZAN HEStL e AL A& 2]
A9 FAEYC #& A== 4 59 EiKim CH
5 2005a)9)el= §le Aotk WM E AFelM =
AHo] ool AYgzde AY 2 AR 2t
gt Az F AN osts S4e 4
“ste] eolA e F4& B

g2t 2 drolMe ddHes Axste 201A
9 F2 AL A 72ARE AFeaa AU
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1. M=

2 A AR Sole WA kaEidE AF
2004 spA7IS wgE 2 Qo0l(MeohE FHSH
o gl AHgshAth AF2 A= 80% o1 F
S 20043 E4hE AHS-SHA T

2. H|=Hi

90X dAxAcTE FE AZLEE MY 3
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Qo0 Table 17 2k 2o]A] AxPHL 20A F
A Adata = A4 AI¥e dagch 2ol
5 kg BH2Y §7] Wel FH2H ANYPES ¥
i Qo] EA 5%, 10%, == 30%% 253 CaCl
SPAESA(F) 04%S 2olo] FRF 3 B
ém BF F 15 kg RAFHIS geisw 47
YA 2e BA 2hY LE 2EF F2ANA 0T,
5T, 1009 252 168U AF WA 4 F BFo
2 g4 ALgstanh

20]A 9 AYE-E Osterizer blender(SQ-205, (F)<¥
AR 54 wklstd AZE & o4& AP At
£3589ttt pHE pH meter(420Benchtop, Orion Research
Inc. USA)E Al&sle] &Fs93, AEE AOACH
(AOAC 1990)e] ¢]&te] ofel 10 mLo| pH meter A=
< =923 0.1 N NaOH Z pH7} 8.3¢] & d71%] &
ol Z3AF]ed A8FH NaOH £ZF(mL)ES lactic
acidFH(H) 0.2 Bibeted FNTFS BASGTh

4. 4=

20]R¢] LEES blender2 FA uidst] AZZE
st AL AA-g FEA(S-28E, Atago, Japan)E
AMg-ete] &g skt

5. DSty 5o

ZF4= nuirient broth (Difco Co.)$} agar powder
(Samchun Chemical Co.)E E#ste] wHE wlA), 2+t
£ lactobacilli MRS broth (Difco Co)E T 33l =
Wl x], &r/ZFo]= potato dextrose agar(Difco Co.)Hj
=], &2 Eosin methylene blue agar(Difco Co.)ulj #],

Table 1. Treatment of Oiji

Treatment” Salt concentration Temperature CaCl,
ESET 5% 0C 04%
VSET 10% 0T 0.4%
ESVT 5% 5C 0.4%
VSVT 10% 5T 0.4%
HSLT 30% 10C 0.4%

ESET : Extremely Low Salting Extremely Low Temperature
VSET : Very Low Salting Extremely Low Temperature
ESVT : Extremely Low Salting Very Low Temperature
VSVT : Very Low Salting Very Low Temperature

HSLT : High Salting Low temperature storage



Fed - g&
gl 288 o} Listeria selective agar(Oxoid Co.)ulj =], A
zdgt= SS HlA|(Oxoid Co)E AHESATE 20]A A
829 oA 1 mL e HA#FE GAJLE Y
shed, ZHg 1A WA BW FAWOE 0.1 mLA
g WET F 30T AN 48307 WG F ot
Ehd colony & A58+t
6. Mz

201x9 ZARE 43T FAC~3 mmE Fo}
A B8 22T AL 2L A8 blender2 FA
npy St M XA (Digital  color  measuring/difference
calculation meter, Model ND-1001 DP, Nippon Denshoku
Co. LTD,, Japan)& A}-&5}e] Hunter LZH(E X), agk(F
A %), b(ENE)E FH5ATh

7. 7IAY ==

20lx9] A 54& YotR7] $I5te] Texture
analyser(TA/XT2, Microstable Systems Co., England)&
g Qo)A FB BAM 3 om Foj RHAE
AAT & 2ol dee BIFY A2 YPoz dAg
28 A4Hoz HHMEYE FFe FYNRE o
dojA= F-AIF FHAL=FE I 4d(fracturability),
2 E(hardness) & F sttt ol 71719 FE 2D
Table 29} Zt}.

AQ2Ae gl A2F A 862 A 5 5
eolAo] dhste] B, WA, % 24T L WA

FE&=o] disld 938 A=W E AMEStY VIS5 E #H
7}eldth(Meilgaard M 5 1991). 20]x] 9] 4H|EZE &
2 Az gusty] A 712AEE FEGIA WY

Table 2. Condition of texture analyser

Probe 3 mm
Sample rate 200 pps
Force threshold 20 g
Distance threshold 7.07 mm*
Contact force 30 g

Pre test speed 5.0 mmy/sec
Post test speed 5.0 mmy/sec
Test speed 5.0 mm/sec
Strain 50%

Time 2.0 sec
Trigger type Auto 10 g
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BEE Ay 33 uEIIem 4P AI}s SAS
program FoA EF EA(ANOVA)E 2Alst +9
‘g ol 29l Duncan®] vH5%H 917 % (Duncan’s
multiple range test)S A A5t THSAS 1998, Steel RGD
¢l Torrie TH 1960).
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1. g9 3 =8
A4 Aoz AXF Lol AF7| BE
AEE Fig. 13 Zh A4S 20]9 A&+ 245%%
o HAIFGE AXF Q0] FAY 0% EL AE
sl 10ColA AF3 HSLTTY B 244F A
540%°1Qth ol FAF 0%gEolY AF =7
20TColA AZE L0A 7} 149 AFH Aol 20%] =
23che 23Kim CH 5 2005)0] Hst ittt o]
2e Anes 7457 7 29 2FKim WI 5 1988,
Kim MR £ 2001, Kim MR ¢} Oh SH 2001)°l A ¢} #&
o] A9l 2%x7F E¥EFE ARSI w7 Wil
o W, 9% 10%, &% 0C EE 5T Az
VSETZ# VSVIZY gEE 68~7.0%Uth =, &4
T 5%, *% 0C, ®£= 10T #7338 ESETZ%
ESVIZY 95L 50~54%2 Aed9ch 28U A
Z 24Y 0)%F 9] dxe] F/MEL njg- @ntste] A
168AA o]l HSLTZS 21.1%¢ dES §AsgeH,
VSETZ# VSVIZE 11.0~115%9 @ %E, ESETZ
3} ESVTZ-& 474 72%, 17%9 9%=& #AA0
Q0] 23 Y9 £2F IFE AFELY Hold o3t
RO &g FEI 255 279 AFZH] Bl
=d|(Kim JG E 1989, Kim WJ 5 1988), & AFjA

= g s=7t ¥24% 90 23 Ue) 9E7} Eob

2 A2 90X AXPak MW 5 1994), 20% &
F(Q0] : AFE, 1122 Az QoA AZ 40
4 AF A GEE 92%<1 W, 20]¢ FAC 21%
9 &2FE 9ol A4 FYHOE A2 2 4P 2
o]R &= A& 579 ZATHA| VSETEH VSVIZY 9%
E00%2 A4 Aoz G 2047 w24 A4
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150 Ag AgEYPez AT oA AAZ F o5 - v ETHH F2
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Atk o2 AREREH 1 kg9 Lo|AE AT o,
&A-Y A 240 g9 AFLE EE 92%9 LolAE
Az £ AE e, FAAY A= 100 g9 &
202 9% 100%9 L0AE AFXT F Jorz
E¥ 2 e 201 UF9 dxd =gy A% &
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@, A 1689 Fo QoA F&L Table 3%
2t 9% 5% HQ ESETTH ESVIZY 3% 73~
79%0]1, 10%=2 AZF¥ VSVIEH VSETES 70~
74%°1 k. A= 5% AEdtA 0TAA AFe £
0|7 Z ESETZY A% 79%0lUi, = 5%A A
st 5CAlA AR ESVIEL 73%0|4th 9%
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Fig. 1. Changes in salt concentration of Oiji during
fermentation.

ESET : Extremely Low Salting Extremely Low Temperature
VSET : Very Low Salting Extremely Low Temperature
ESVT : Extremely Low Salting Very Low Temperature
VSVT : Very Low Salting Very Low Temperature

HSLT : High Salting Low temperature storage
10%2 A=A 5ClA AZd VSVIT2 70%, E

Table 3. Yeild of Oiji

Yield (%)
ESET 79
VSET 74
ESVT 73
VSVT 70
HSLT 59

ESET : Extremely Low Salting Extremely Low Temperature
VSET : Very Low Salting Extremely Low Temperature
ESVT : Extremely Low Salting Very Low Temperature
VSVT : Very Low Salting Very Low Temperature

HSLT : High Salting Low temperature storage
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2. Az 3 pH
20]x A7 F pHY Wsh: Fig 29 2o 20]A
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1A ZAastd 437~4958 YERAT. 30%
sted 10ToA AZE HSLTE2 A 14297
A At 4918 Hou 1 olF Frlst
1&gt AF 168470l = 4952 & A LR
=2 pHE §X3t2 Utk 9% 10%2 A Z35te] 0
Tl AZFE VSET#2 AR 717 & 2 pHE
SR P e, fz#gl HSLT#H FAE A2
Ak W GE 5%Z A X3S 0CANA AFL Qo
AQl ESETZ# E% 10%2 A Rste 5Co] AZFst
VSETZ9 pHE HAEIE 2w, 1684 ZAFAA A%
4.65, 4378 SAsETE A4 dYHozE AZH 2.9
A F4 ZFYHLE AxdH Lo|A(Pak MW 5
1994)9t= 2 1688 F=9 F7] AF Aldx 97|
o] A3 pHQ 3.7~4.0Kim JG £ 1989, Park SH &
2004)0) =g A ol Fr1A% el JHsatH T
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Azsle B9 E459 W= Fg 4A)%
Zt} HSLTZE %7 19 log (CFUmML)l A7 18YA)
o 426 log (CFUmML)Z 2273 &7 & A% 113¢
A7A = 348 log (CFUmML)E Zrastd A7 168UA)
o 370 log (CFUmL)& A8t 5%9 4% ¢
2 Axdd 22X 2Ysq AZSHRE @, =
ESETZ0CA3) 2 ESVIFSTAD Y A5, A7 168
AATA] 742+ 5.13 log (CFU/mL), 6.00 log (CFU/mL)]
gom, 10%9 BT IEE AzsY 2=E €5
o AFsEe @, F VSETOCAHDTEH VSVI(STAH
AL 5.18 log (CFU/ML), 6.00 log (CFU/mML)E A7
T7t @2 o] FA Jebgth 28y VSVI(10%, 57C)
& AR B¢ 2 FTTFE YEA SR, HSLT
=M ¥ 2FFE UM aUS0E Ye &
& VSET(10%, 0C)F oItk wehA, 19 2 A2 A
A9 BS mAEY gFo] QAFH ojHe Bus
Astgon, A= 5T 9 0T ZFd= 8% 9
AF =z zolE Ve YT

fo
o
Y
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Fig. 2. Changes in pH of Oiji during fermentation.
ESET : Extremely Low Salting Extremely Low Temperature
VSET : Very Low Salting Extremely Low Temperature
ESVT : Extremely Low Salting Very Low Temperature
VSVT: Very Low Salting Very Low Temperature

HSLT : High Salting Low temperature storage
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e gt A eol9 FAFS = 1.60 log (CFU/mL)O]
Qon, BE A FAN AZNLE AT =& F7F
stk HSLTZS AR 18Y#]ol 4.85 log (CFU/mL)
2 FA3 Z7ktg9ou 1 o]F 3.00 log (CFUmML)Z
Zraao7t A% 589 o|EREHE F&E3| F7Hoh
168dA o= 426 log (CFU/mML)E veEhf3ich ESET
(5%, 0C)2 A 18R] 4.90 log (CFU/mL)*] 3
o 1 ol% A FUtetd A 168dAA= 6.00
log (CFUmML)E Uehhe] ZE 2F9A4 7+d 2
F+E BYth ESVIG%, 5T A7 4dA<ds
395 log (CFUmL)olgew 1 & Z718t9 A3 168
A& 578 log (CFUmML)Z H|iF F2 AT
£ Jen itk VSET(10%, 00)T2 AZ 168449
5.20 log (CFU/mL), VSVT(10%, 5C)-& A& 168UA
o] 5.18 log (CFUmML)E T3¢ H%d AA#TE &
At AT BL 2EOT)ANA AZdE ESET(5%,
0C)¥3 VSET(10%, 0C)T2 HlZage 2AS AR
1682 AFHA] AAFFE 600 log (CFU/mL), 520 log
(CFUmML)2 9=7F ¥&€4F AMds7 4o 5T
A AAF ESVI(5%, 5C)TFH VSVI(10%, 5C)<
Haste] HE AL AFZ 168gAo] 578 log
(CFU/mL), 5.18 log (CFUmML)Z 9=7} £S5 A4t
#57F AYS 28y F99E9 A A =9
e ol fich ol AFZHEH ANEL A
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Fig, 3. Changes in total acidity of Oiji during
fermentation.

ESET : Extremely Low Salting Extremely Low Temperature
VSET : Very Low Salting Extremely Low Temperature
ESVT : Extremely Low Salting Very Low Temperature
VSVT : Very Low Salting Very Low Temperature

HSLT : High Salting Low temperature storage
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geEnte 9/ 9e5% A%c A=A
(Park MW & 1994, Park MW 3} Park YK 1998, Kim
JG = 1989, Choi HS & 1989). 20]#]9] 42 AA
oJ %43 A ANFRE HES AF A o
Qg WALR o F)ATh o5 HYEL AHEHE

7lols o)l5 wAEo] F2 AEEA Hi Fart A
AN Fz FAFEC] WA F74E YT
t}(Mheen TI €+ Kwon TW 1984).

ol4te] AF}RRE FAMNFL A= EEFE ALY
LE7t GE4E Ago] AgHAoY, AF2E ¢
Nzbstg e, o] 7L Ade oW BRI (Park MW
= 1994, Park MW % Park YK 1998, Kim IG
1989, Choi HS S 1989)s} YA stATE Lolx9f &
e AAY $AF} A AAdFEHFE HES
7tA B AEY waow o|For olF WA
AFEE = A F AA ] FFFHo Qe A0
2 g zrlde ol nAE] FE 4
gyl AFEAAN HA AAAFEC] WA
& A AFcHDemain AL 9 Phaff HJ 1956).
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5. 22/3%0|

Q0)A9 ARAF ax/FFolse W= Fg
4C)$t 2T HSLTZY B¢ AZ 44dAFH A%
58U 712 = 1.70~2.44 log (CFU/mL)o)Yoy A2
589 0T AEHA ggted, ol 2o0ld £
Q¥ FR/FFol7t nPel &) AbHE AeE 4
gl ESET#S A& 4LA7RA &= A#A Lzt A
A 58A5)9] 290 log (CFUmL)C.& FA3) 7184
I ol% AR 168U7A FET FTIF FAE BA A
2 168QA o= 4.90 log (CFUmL)E VSVIZ# 87
7HE 5L AR/FZ)FE Uehdth VSVIZES A
& 249549) 1.70 log (CFU/mL)| Al @etaiA] Z71at
o AR 86U ] 5.02 log (CFUmML)E Holu I o
T oA Zastd AF 168AAol= 490 log
(CFUmL)S Weligich VSET#F2 AF 24Ul
1.18 log (CFUmL)o1A A7 168Y74A ¢uteiA &
3t 390 log (CFUmL)E Jehfo] 7 A&
Bgom T3, A ARVL BetlE Mg 42
o gA8tgtt. ESVIZL AZ 113¢7A 523 log
(CFUmL)2.2 Z7tstes A4S Yeldon, A%

e w58

BF2YF e A AR 2422005

142906] 433 log (CFUmL), A& 168A#jslx= 4.75
log (CFUmML)E JERAAT €%10%2 AZxste &
=& g ste] AFE VSETZH VSVIEE H| 3k
Hole of A7 168Q0] Z+zh 3.90 log (CFU/mL), 4.90
log (CFUmL)2.2 AF2=r7t &2 Qo|A9 a¥/&
gol7k Atk 28y A% 5%E Axde 2EE
ga)ste] 243 ESETEH ESVIES Hlaste] HE3t
S 0 5 F& 475~490 log (CFUmML)E JeR] ATt
T3 2L LE(0V)E AZA" ESETE# VSETT&
st mm AF 168de] Z+zt 490 log (CFU/mL),
390 log (CFUmL)2.2 97} 855 ZE/F30
7} Ak 2Ey 2L LEGT) AR ESVIE
VSVTZS H|aste B A% 168U 4.75~4.90 log
(CFUmL)o.2 & 2}olE Holx| fgkth ol A}
28y A4 AgPos Az QoMY RR/FH|
F= AZLE} $E5E, 957 255 2 7

A9,

6. LHE=EDT

A7 e dFdTTe WsE Fg 4D)dl
etk oA FEe HSLTZES VSETZolAE A
A7 B AEHA ggreH, ESET#S A 5¢Y
Ao 3.11 logCFUmL)Z Z7tE ey 2 olF Tl
Zago A7 16847 AEFHA E}rh ESVTT
o A 86Y%e 3.5 log (CFUmL)ZE Z7tsles ATES
Bgot AF 142¢50]F 170 log (CFUmML)TES
sxstatt. VSVIZE AZ 86UdA7A 45 Io
(CFUmL)Z 713 £ 3ol A& I oF
gA Eo] 168LANE HEHA itk AdLES
At Bete W AZLEst 41 E5=7F 8
2 QAFEY A&l JAHA-

aQ

7. 2lAH2[0}F & AtmUla)

2018 AF N7 F A2HYolE FHHE #F
= Fig. 4B)$ 2t 2o d:3dde AR 7tE
ot RE A FEo] #hste FTFE Bk HSLTH
3} ESETZL A3 5as)d] 3.11~3.99 log (CFU/mL)Z
AA AEHQoY 2 F ZEHAA Fdrh VSVTES
A7 8644 2.3 log (CFUmML)E Ve ou I ]
% AZHR gy 28y, VSETEH ESVIZE A
A& 54l Z+7+ 390 log (CFUmL), 4.08 log
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(CFUML)E Jehiaqz, A3 862A7A 140~2.18
log (CFUmL)s&22 AU AF 16844
% 13~23 log (CFUmL)FES #ASIAW &4, 2
o)A AR % AndHnE FFH: ¥ AEH

A ket

8. M=

colA AF A% F AE WRE 538 AF:
Fig 5% 2t BEQL M AF 7ol FHge o
% ARgos Zass ¥ duidn BEs

Mg =4 #AE LolAE HSLTZoIAX, ¥ #S
Uebd QoA ESVIE oI 22 GEGCHE A

gk - A 153

zdte] 2EE Ystel 1680 AFF ESETZ
ESVT#e "Wx= Z4ZF 3405, 31.000]1%1ch &3 10%
£ Az ex2 wYste AFF VSETZI
VSVTZY A7 16845 e] W 32,69, 32.100)vhH
ode) ARERH AFLEst 25T 0olAY ¥
57b gobd M e AFS UEhdth

20lAe AF F HA%(a E Fg 5B et
Wit olAe] HMe AF F Aol Wizt 1Y
Ho) 2ol f714e dd e Feirt @
o 20)Ae) HHe APl Frgel Wt P
= gastgon, 89 W5kl xolzh g1sivk ESET
Fe AdF 2019l 1027914 AF 4R 9752

80 A 80 | B 80 - c
—&— ESET
—A— VSET
—— ESVT
60 | 60 60 VeVt
= — . —O—HSLT
g E E
5 40 :’3/ 40 f} 40
g 2 2
—A— ESET ~ . eser —
—A—VSET
0 ——EST 20 —A—gi 20 ¢
o o —¥—VSVT
e —{—HsLT
00 ‘ I 00 — ; 00
0 30 60 9 120 150 180 0 3 60 % 120 15 180 0O 30 6 9 120 150 180
Fermentation period (days) Fermentation period (days) Fermentation period (days)
D
8.0 E 80 F
: 80 r
—A—ESET —&—ESET EseT
70 t A VSET 70 L ——VSET eer
TX—ESVT ' ——ESVT
6.0 —H—VSVT —%—VSVT 60 ST
: 6.0 | T
——HSLT —D—HSLT
- | _ —O— HaLT
5.0 — L ~
£ = 50 £
2 E s
sS40 T £ 40 S 40
g ] =
- 30 I 8 3.0 8
20 4 20 | 20 |
1.0 10
0.0 0.0
0 30 60 90 120 150 180 0 30 60 9 120 150 180 00 T o o
0 0 0 0 10 15, 180

Fermentation period (days)

Fermentation period (days)

Fermentation period (days)

Fig. 4. Changes in total microbial(A), lactobacili(B) yeast(C), E-coli(D), listeia(E) and salmonella(F) of Oiji during fermentation.
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Fig. 5. Changes in lightness(A), greenness(B) and yellowness(C) of Oiji during fermentation.
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Fig. 6. Changes in hardness(A), fracturability(B) and cohesiveness(C) of Oiji during fermentation.
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Fig. 7. Spider web of mean sensory scores of Oiji at 86
days of fermentation.

Scoring test was performed using hedonic scale:9 for
extremely like, 1 for extremely dislike.
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