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Preparation of Squid-Jeotkal with Pasteurized Red Pepper
I. Pasteurization of Red Pepper Powder by Ohmic Heating

Hyun-Suk Lee, Won-Dong Lee, Byeong-Ho Koh' and Myung-Suk Lee*
Research Center of Hangsung Enterprise Co,, L TD., Kyong-Nam 621-200, Korea
“Department of Microbiology, Pukyong National University, Pusan 608-737, Korea

ABSTRACT - The low salt seasoned jeotkal, salted and fermented fisheries product, may has
some problems, such as short shelf-life, its putrefaction by mixing some microorganism from
additives. It was considered that most microorganism in seasoned jeotkal were introduced from
red pepper powder. Therefore, it 1s important to pasteurize red pepper powder for improving its
microbial quality. When red pepper powder was pasteurized by ohmic heating, the survival cell
concentration in red pepper powder was reduced to 1-log-unit at 500 V/m, 700 V/m, above 80°C.
But viable cell counts were reduced from 8.5X 10°CFU/g to 2.1X 10°CFU/g, i.e. 4.6-log-unit, during
ohmic heating at 90°C for 40 min. Color values of red pepper powder during ohmic heating with
different holding time were not changed significantly. When squid-jeotkal was manufactured by
using the pasteurized red pepper powder, viable cell counts of the product were decreased by
about three log cycles, compare with control product. And also the counts of fungi were signifi-

cantly decreased.
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Fig. 1. Schematic diagram of ohmic heating system.
1. Ohmic heater, 2. Feed tank, 3. Catch tank, 4. Cooler,
5. Power controller, 6. D/A converter, 7 & 8. Amplifier,
9. Filling tank, 10. Thermosensor
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Fig. 2. Flow chart of controller operating program for
ohmic heating system.
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Fig. 3. Flow chart of sub-routine program in Fig. 2.
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(5,000rpm)¥ AL IFE7HE pasteE SFH ™, ohmic
heating AZ]olA HeAZ 2g3hs 2P FEE %S
H7ret.

IRIIT A7 - X 2= Aaads dolns) 9
sl HAZIE (electrical field strengthy® A8}l 50°C,
60°C, 70°C, 80°C 2 90°Co| =& w7tz Yxjzlsige
9, holding timeoll &3 AFEIE 1100 VimollA 255
IAFI 10, 208, 302 18] 4087 g dskct.
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I 7)ol AsFEH] AES 10% Frisle ads) &
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Zstal yRAE FFUH] 2R 6%, s 2%, BN
2%, 87 2%, A% 0.5% 52 FASE Hriste] 240
RAzre Az ch(Fig. 4).
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Fig. 4. Flow diagram preparation for squid-jeotkal pro-
cessing.
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ohmic heating system© 2 B2 A3l Aozl
=R oln paste AR AFI TFIIEY AEFF
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7} 10°CFU/g ol’dollen, 90°CollME 500 Vim X 2]A]
9.0X10°CFU/ge2 9F [-logunito] 72393 700V/m
HEAE 78X 10°CFU/ge R ¢ 1.1-log-unite] 744315t
IE7IES) 271357} 8.5X 10°CFU/gel AL 734t
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Table 1. Results of viable cell counts of red pepper powder
paste by ohmic heating treated in related to

Table 3. Color values of red pepper powders according to
ohmic heating treated in related to various holding

various time
Electrical Field Heating temperature Holding time Color
Strength 50°C 60°C 70°C 80°C 90°C L a b 4E
500V/im  7.7X10° 6.1X10° 44X10° 8.8X10° 9.0X10° Not treated 34.6 34.3 18.6 -
700V/im  7.6X10° 54X 10° 2.5X10° 9.3X10° 7.8 10’ 0 min 344 34.0 184 0.30
10 min 343 339 18.4 041
E u], ohmic heating®] E*|2]-2%7} 80°Col’do] Hojok 20 min 34.0 33.9 183 0.73
ok l-log-unito] ZHAskom, AAFE 500 Vimst 700 V/ 30 min 33.7 33.7 18.1 0.91
40 min 334 34.2 18.0 091

m Alojolie EThE ztolr} it
Holding time0f| 2 AFEM - Holding timed] W&
%&EE}E Yoty Yt AARE 1100VmilM 2%
80°C, 90°CZ A 0}:_1_ 105, 208, 30% 18X 40%

7+ X3l W, 171F9 AdTE holding time®]
F7VESE G535 Ak AES YERIAYE 80°ColA
£ 102 o] €439S # 10°CFU/g °l3t=, 408

ol Fx23tAS W 10°CFU/g ol3t2 23Tt 28
1 90°ColiMe 408 o) gx2lstse d 10°CFU/g ©]
slZ 7HAdte] ZI|grEct &F 4.6-log-unito] T4sled vl
5 Hojt 235 YERAUTH(Table 2).

80°C, 90°ColA 1100 V/melA= holding timeo] 1S

%, 500V/m 2 700 V/mol| BlaiN gt o 7haEke
7S JeRlSdEt], 2 ©lf= Halden 5% o3 A
H ule} go] USSR RN HIHERTE STkt
o 7ME&=rF Wbyl WEl AoE FYHrt

IX718o| MTHEl - Ohmic heatingoll )3 L=z
E7HE pasted HHEFH7T 7MY W AAAE=E
1100 V/m, €% 90°CoIA holding timed A =Wsls &34
3 tH(Table 3).

Holding time®| S7FE L, a, bgto] vkt A4S

BYor} total color difference?] JEZE NBS(National
Bureau of Standard) @2 Al4Fet A=} holding timee] 20
B7HA= 4Efte] 0.5018k2 A7 A} gl o (trace),
2 o= JEgtol 1501812 AP} v|okslirt(slight).

olate] Ao, AETRAAN FEE nAEL gF
B nAER Jgdel A, 718 Sl %H 2
o] Aa}x]o] Ato] ofE] e HE IRKIE w, AETIF
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Table 2. Results of viable cell counts of red pepper powder
paste by ohmic heating treated in related to
various holding time

Heating Holding time
Temperature Omin 10min  20min  30min 40 min
80°C 48X10° 99X10" 54X10* 3.1X10" 8.8X%10°
90°C  2.7X10° 24X10° 4.0X10"° 2.0X10° 2.1 X 17

AFHH O 2 ohmic heating WO §-83 28 AAE
Fm, 2% 8%, 15 52 paste’d "‘“"ﬂ ohmic
heatings 4-83150S o d7E3r}t Hojurke B9} &
ARt A3 el

Mz=334Y bR 3 0|48 Hst

HAAZE 1100 V/im, % 90°C 2|3l holding time
4080 AFe AETIFE AT %MSL%‘ o] 7e] A
Z34E AR 2 vAEe] 55 A A 47
2 AT A7} 80.23%, LRI 7IREAME oFd e oA
2ol 65.94% 123 ARAEIIRAN g Ao m o)
66.85%% ¢k 14%A% 7trslgon 23R Y8 oxd]
7t 1.95%, YRHIZ7IEARE- g 2ol de] 9.26%, A

FASTFEARE g o H ol zo] 9.14%E ok 8%l &
7Fs T} (Table 4).

Fae] o A2z 38T AT AdEe dF

o] AAHL 2F FUE FH7H w}ﬁ o, 3lio] Ft
g AL aFo] 10%H7HEA7] WEes =)

AFFE YE A7} 9.0X10 CFU/geld Aol aA4%

Table 4. Results of proximate composition and microbiological
examination on squid-jeotkal by the procedure stage of them

Itemns Raw After Eer- After 2nd seasoning
material mentation Using RPP” Using RPP paste”
Moisture (%) 80.23  70.21 65.94 66.85
Protein(%) 15.80 15.29 14.89 15.03
Lipid(%) 047 034 041 043
Ash(%) 1.95 10.11 9.26 9.14
Viablecell g 010 36x10° 16X10°  84X10°
counts
Mold & yeast ND? <30 9.IX10° <30

" RPP : Red pepper powder

 RPP paste : Red pepper powder paste treated at 1100V/m, 90°C
and 40 min by ohmic heating

' ND : Not detected
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& 3.6X10°CFU/gZ S7slslevt, A% 8 F3ole A
o AE=A asich 23y 2Apxn R d4azbes
olg-sted Azt FdeAolde] Ade 83X 10°CFU/
gO2 ST AarET Absion, dNnEIIEE AL
SAE 1.6X10°CFU/geE 1.8-log-unito] 7181t 53]
S5 A HAEHA B¢ &R g Fgo|7) Ut
IFE7IEE AHEEIES W 91X 10°CFU/ge] AEESle
U, A ZS7IEE ARSSINE de A AEEA a3t
olgid Ak FdANAE Az AMEEE Z3THE
oA th-ge] mEe] EdEThE ARES Wigsle Aw
ojr], 53] 5% Wil T2 FE FFo| WAlo] 3

ZIFERY ZddErkeE e ¢ 5 o

H, 5°CollM 6097 Al A7t 3.6X10°CFU/g
o7, RANRLE AN TEAIE o) o] Sk
Ao Ba g ded FELS FRWAV s aH, &8
7% A3 dE 1000 <38kRE o Adrh 10°
CFU/g Bxd o 3zo] & <2 Ageizhe 299 ZAet
= t24Y, 329 SAddle rd=e] FHlskE protease®]
g B ope} Apkistase] HEE Fodithe AR
IE Fxs) B W, ESET] Aar R e B
o] ZAdste} FAo] duAde vt B HeFolor &
ALz AzhEn.
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