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A Study in Packing of Changran-Jeotgal
1. Shelf-life of a Jar Packing in Changran-Jeotgal
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Quality variation of jar packing of Changran-Jeotgal produced by improved process and conventional process were investigated during
storage at 10, 20, and 30T, respectively. The increasing rate of pH, volatile basic nitrogen (VBN), CO. and viable cell counts of
Changran-Jeotgal produced by improved process was slower than that of conventional process at all storage temperature. Also the
result of sensory evaluation indicate that the production of Changran-Jeofgal by improved process may extend the shelf-life of jar
packing Changran-Jeotgal. From above results, relationship between quality parameters was concluded. In case of Changran-Jeofgal
in a jar, pressure, pH, L-value, VBN and sensory score were highly correlated. Therefore, these parameters are expected to use as

shelf-life indication.
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AT 8% olate) HAA nE7HE, vts F FAEI} HAME &
FAZo] BHstEe glom dRE dF FFY 74 P
FEHT YU 53] AQYEALe AtrdEAY ngEY 2
71 LE=7t Eob dhE Ao H3 wWort WE HWoln), YF=Z
A ME F57180] 404 =2 Fol, F=AYAN2EE &
A7NA e T #5 54 22y 97)d AFo] =28 7]
37} Zo} MERAE0 Frldhs AAold AAALE vRF
AEHe dEE ¥ Foy BEXAQ PE (low density polye-
thylene) & AH4-3t1 led, WEAS AL EAEL ¢
o] F7k A% RN FAY dFo] FAHIL 43E EFo]
SEEY|E 32, /e 2HAYE B B4 ANE | 3985
A WE&Eo] FEHE T AEA AT HFo) Aok (¢
5, 1997). & YEX3QU PEY 4% 40 Bd FAAQA A7
AEE FR8delx PE Y59 7t2FHE7} 2ol AL WAZL
FEEOZA 2HAA BT Fe A7 Bk =8 AF
FERAFY o] dig I - 9o #H dTE AY #E F
7t o 29X plastic bottled] AR AAd) Y& 7R
(Lee et al, 1996) ¢, AZ#H FAG GAAEFN AXETHAA o]
(1997), 28] Lee et al. (197) ¢HLAFH FoPPL 4+

AZ2A HIde
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Fgoo dx YA N HEE & Qe ITR7Ee B5E 5L 9
23 ATIA (FTESHTHE A1443), WHYE B AFog
& WEA7)E auto venting®] 7Hed FA4 L7 (FF5HFTH
AB13%), 7tAFFAE LEATOZ FHIe WY (F3E5F
FTH A2255%) Fo| AT (FUAANEZALERE, 1994a; b;
o). 2HY o5& H &Y 7I&AHY BA, F7] FAHY ©Ho
ol glo] wEXZAAM EAL ¢ ddatrlde e A3
Fol At

geEA B d7e FRAZY $549% AL 49N 7 A
oFgk Hob F9] e EFHLE WANA FHALY HEAE
E0)7] 98 Lee et al. (2001a; b; c)o] /Mg ARz JHE o
L3t Az APAZ GAES HEIFEY 4] g2 L5
HAHEAM olEY F4 ¥ E AYEL FAFAVF AR Z
#E EndE vlo|th

Mz 3o

1. Al &

ANae AdYdAa3Z (low salt-seasoned Changran-Jeotgal;
o3l ‘AARY)IEAN MME FAHoE AzT AL NITFE, A
B2 TP AzxF A& 272 ALY (Fig 1. § A
AE AARZL 97 #3258 AATGE $484en, 2420
A ERE EH9HoR Hrstx, 9%, §4, B Zus
Aoz FRYAE (AT 0822 AZFHA Ay Fa3
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Fig. 1. Comparison of Changran-Jeotgal manufacturing proce-
sses between improved process and conventional one.

e EAFETE THHA 43T, 22N 5 BA
88 B Ar7hetn, 4%, s44 AXT RO A, 090010
(Lee et al, 2001a; b; ).

A g xTe FTAT SAFE 260 WEASS 10T
dMe 104 THLE 30d7tA, 20T 49 HE o2 209Y7}
A, 0CAAE 14 B2 6U7A &7l AasiHA 4
3ot

2. ®alg7]
84 ((F)eH, FF)2 JEL02 Az 9T ez
£ 280 mLol™, lug cap (FAHAIE, o]H)o] B AL AL&3

Rt

3. HEEo Uy XY

HEL e o (1979 WS §84F Aoz F,
capdl 7% & £ HEZ FHAE sampling portE WE o
22 ER4 Asherfort $3 A (Stratford. CT, USA) o FAhubs &
ol portl injectiondte] Alo]lA oz EHAHIFH,

4. 7hx wuz

EAW 0, € CO, 5 head space?] 714 1mLE HdH
7b~zzetE2 9 (Hitachi, Model 163, Japan) 2 &34 o1
282748 &3 2t Columne Alitech CTR I (Alltech As-
sociates Inc., Deerfield, IL, USA), detector= Thermal conducti-
vity detector® AH8-3+90.21, carrier, reference gas® ¥-F (He)$
o] &3¢ oven, injection, detector SEZ 22t 40, 70, 90CE A
A3t A9

HWIZGA CO, TAFL o) (19999 Wie ¢4 A
E F CO;, ¥ head space? CO$ W L& dF &

CO; %<& #3to Aradgn

5. & CO.

£Z CO,%2 Fleming et al. (1973)9 Y-S F3F ¥
AHEEE, FEAFALY dF L §£E COFE 3
WA SomL A7 Ze2A3d) 01N NaOH 10mLE
Zg23E phosphate &% 10mL7t £l 500 mL #2471
of ¥& % injection port7t FA € lug cap2 2 A3 WF3}
Ach 281 2R ALZ¥Fo2 Ny A7 AF 10mLE gas
tight syringe® ©] &3t ¥79 sampling portE B4 AEE
AT g5, A4 500mL €719 injection port® F3MA A4
Zelazo 2A %A FY}AA 471 vigd] FYsdch
AEE B o 500mL &715 37ColA 24413 EA 3, A
AZ£2 CO7t HEHO NaOHY F594 & F 01N BaCl
10 mLE #AEet23ed F7petgch. o719 phenolphthalein A
AlF &S 748l 01N HCIOl 93t Foisles NaOHYS
A8t T

6. dos =3

AR 15g8 I AAd4 (085%) 135mLe T3S 260
pmlZE 60% < stomacher (Lab blender stomacher 400, Se-
ward Co)Z 433 ¥ pour plate methodel 93t Yd+E
27333t} olg) ¥l A€ NaCl¥ 5.5% 7} Brain Heart Infu-
sion agar (Difco, USA)E A3 o, 25CAA 397 g &
APHA. (1962) Wil F3ta FHE AZ3Hn

7. 0|3tz A}

FHgdr13a4 (VBN)S Conway unit® o) £38he v FEaby,
Mz (Lg)+ Color difference meter (TC360, Tokyo Denshoku,
Japan) 2, pHE pH meter (ATI Orion, medel 320, USA)Z 37
33513

8. ZsEHAM

YA ATy 2T ASAd $AES 10, 20 2 30T
2xo 27 AASEAM A YFEE 1089 panel member’}
283 4% dte 108 YRR Z 4A g Hragd. &
AL Aee A2 FEL 10022 39 50 o]%E FF) &
AHe dAMez A 2y FFolA aH7HA] gt o
# (safety margin) & 73t BB A 60 o3& FEA
Jde Aoz 3o, 2Vt FEE £48 £ Uc AR
ARt #HtE 4R AL SAS ZRIYPS o4y
t-testS ANOVA test 02 A A S 0.052] HYdelAd EAHL
2 ¥ASAG (B o, 199).

9. ZERX7|E MY
A 45ER ARE HBEA AFY o3ty F43 4
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Fig. 2. Pressure changes in headspace of Changran-Jeotgal
packed in a jar at different storage temperatures.
—#—, Subject (Changran-Jeotgal manufactured by
- the improved process);
—(O—, Control (Changran-Jeotgal manufactured by
the conventional process).
—--, 10T; ——---- , 20C; , 30C.

HEAd ¢YPAZ &3 Z 22 AR ¢FHE 2
A% NPT 2T 2% AFF o) Uik 4Fe e
Ugloth A 0829 A8TE A 0902 WERTFHG AR F
9 4857 S et gt 30T AF ddlAe 7Y ol F4
Bzt gAsg e, date vt AgFe 271549 F71
£5E A9 2ok F9 20T AFNME 27 12978 AF
T 4FF7F $E71 158 o) vk, 139 oFdx YET
of wiata] of gul Ax W& FEFIIE Y. a9 B
Az FELELU 10T AFolA e AETo dE27Y 4EEEE
o7t 20C Y W H|Fte) AP At &, 27] 04T AET
o dz79 $8F7 =& 44 0.002 psi/day?t 0.008 psi/dayE
4¥) A o7t e, 60d ol Fdle UYF} £x9 AE
Mz FEAY AF2Trt QoA E WERY EF}
7@ olfe R UHAZ B £ ded, A o9 =
LE 52 Fon, A, 257 £24E FYWNE &2t
F7tsteg 7haARFe] gobA7] WEolth. 181 10T o]stel

A 6047 w2 ¢HENE vebd AFH AT dxy
of Hate A3 %D g Lt FELEE 10T o2
AA%E Ao} g7 Aoz A4dd,

A7 WEZAA ¢FHE HE5AR F 4R Frlde
d, Axe EFNN 4FE7E A7F Lee and Lee (1997)9}
Kyun (1995)% o|¢} A3 Z#E B,

A AR FARACNG o GHESE TN T
o ABAEE ZFFAY, €% ¢ LA U 48 E =AY
F Sle FX9 ¥ Fo2 AREAL AL, HENMAE &
Qd = Ye R ARHEY,

2. JIAZEN

Aol WExANA gFLAY Fa ARE FA43 T, AFA
EARA7E A4 AP AR ol & 7H5AHE 2] 98
oo sta d3tE A

HEAWe 27] 72 242 CO, 003%, O, 209%, N, 78%
olv}, A B WA} HAHEQ COE FAHLE &5¥E ARV
Fere) wals A vasdd (Fig 3 2 Fig 4).

ARLE 10T, 20T, 30CY 4 2xdA AF ZJlde 29
#AR ol head space® CO, ¥R &= A F73tz 4diF
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Fig. 3. Changes in CO, and O, concentration of Changran-
Jeotgal packed in a jar at different storage temperatu-
res and time.

Symbols refer to Fig. 2.



1200

800 }

400

Total CO2 concentration{mg/kg)

Pl TEPE T G O mm e oo _._ PR - -
(L .. ..
e - _
° e
o 20 40 60 80
Storage time(day)

Fig. 4. Changes of total CO, concentration of Changran-Jeot-
gal packed in a jar as affected by different storage te-
mperatures and time.

Symbols refer to Fig. 2.

29 F7 ¥ AFE TEE ARG F4E EAG (Fig 3).
, 2719 B4 Al 0, &9 v d3te] COF A4 €
o2 #9HY, head spacedl A 0,9 CO7t HEE ol& AL
g9 F4 A% FA Ao FFE

olg] g CO, 3 & W AP T W2 head spaced CO,%
WEEd £249 COE T F COE2 EANFYT (Fig. 4). A
A7) WE F CO9 Wike 257 BEFE 27 TASE
7} Hed 2z vty AdTte $7MEEs B ek
thek 10CH A E 20Y o] F & CO, &7t A Fadte ZES
VER) Aok,

A E COE FEA Ho} pHE AFAIA Agte] WA 3,
Az 27 zArtelo] FF (cavity) EE 7IE (pocket) 7}
Aol ag gy FHo] WEg Aoz 29 & Qi
21 0,9 Wk AL Aol Boldhe v FF §A0
e FAH 2718 UM FAYVA T EU1F 2AqA
e nABAY M3 e 23 2 ez FHE4

=T )

3. pH

AJAZ AR F 257t EEFE pHY A¥} &7t #gion,
NdFe Y2780 pH W37t A4lY (Fig 5). 53] 10CAAE
NETe 27 pHE 60282 AX 0YA 570102y 2T+
Z7] 6190A A7 804 4924 A @7 H3 pH @3}l Eol
it

% CO9 #3ls} pH Wsle AT G4S Yeguidd &, 4
SEoA COY AT BSFE pHE A Aty

4. FUMAI(ZEHL (VBN)

A2349 AR 5 VBNE 2418 A3 2t 22 A Ag47t
) z7FHE 0 VBNO| wgton, 1 F7h&x wokth (Fig 6). Yt
Heog Aol FEHE XY 10CANT AT BEFY
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Fig. 5. Changes of pH of Changran-Jeotgal packed in a jar at
different storage temperatures and time.
Symbols refer to Fig. 2.
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Fig. 6. Changes of volatile basic nitrogen (VBN) of Chang-
ran-Jeotgal packed in a jar at different storage tempe-
ratures. Symbols refer to Fig. 2.

%7] VBN 27 24 mg% 9 25mg% 2 A9 fAHo W, A% 40
AL HE 37mg% St S5mg% o2 APP7F AuFez dAHH
VBN #3l& ngth 53] 20T A 2T ¥ AP F¢ VBN
W3 £57) AAE) We B ohg 10T A AZE dz2TY
VBNgol vt A 3gtch webs FREH0] e AFS
H#d 2 AFLEAME VBN 44 £=71 AdfHe A&
& o FBAZY §F F FARAA Qo FE8H0] FL
Az A4¢e &+ UAt

ok o

5. A

HYAY FAAE S 4 exoAM ARA}NEA HdrE FHT
A3E Fig. 79 Jehldh AFL% 10, 20, 30T A 7oA
AT d2TERG AFF F7F 27 Sastan. 10CAME
AYFY dzFe AR 2717E 0U7A A5 wErt A
AT ol AL 10T/} HBETH ZHAM A fFF HAG
2794 yedch 20Ty F¢ gx7 Adse 27 13X10°
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Fig. 7. Changes of viable cell counts of Changran-Jeofgal pac- Fig. 8. Lightness of Changran-Jeotgal packed in a jar at diffe-

ked in a jar at different storage temperatures and time.
Symbols refer to Fig. 2.

CFU/gll A A% 8dA 3.0X10°CFU/gs YeblRew, A+t
%7] 85X10°CFU/gol A 9.0X10° CFU/g2 2 W% U,

20T o]l 271 HEF 4 F4% $7b= VBNY 37 4
3 fArageh §3) A 22 WETE 20T AR AL A
57t 39A Hoo E%s}‘}lt}?} 16 °1F ZA ZAFIoY
VBNE A&Hog 37 F71stdh olAE Adse 245
2% VBNS AAdte 549 e S84 4] 92U Ao
Z #3494

6. ¥z (LZH

gx 8%0l1 ILF7IE viE T FANS %ﬁ, 2% sorbitol
T 27t €99 A9 FEAEAZLe AR 455 A% (color)
o Wzlg do Axef wie qF9 #F Z‘l BA F NG
A 842 Fa4o) glon AFEY $AE, WA A, A
A 5 dFdes gAsed 549 71F0] I8 ARZA
AH)RAE olF B3 AAFHos YA FEAL wUd &+ Yot
(2 4}, 199,).

FAAZY Axwsle MAAE A3 Hunter AHA
(Hunter color system)2 EASIGed #3l7l F=82 Lt
Fig. 8ol BT 3332 A F Are 227t €45
agn ARZel AREFE Lol Fukstgen, A0t ¥
AN (0827 2T (090)ET Y A4 Lol ¥sith

BEE 971 (brightness) 24 Lol 001 black, 10009
whiteS YeE =), F@ALAA Lol 2718 R2e Ay @
3}, 257 249 carotenoide®] HM 5 8187 ¥ 3le} A5
AW f&o] 9902 FHE (Kim and Lee, 1980).

7. ZZgXI)E

FAALE HEZSY LER AR UA FEHAE A4
sgch B HA ATl 608 7ELE AEA ) 24FE AVE
NEoz 28 FARANGE AASAT (Table 1, Fig 9).

Ald7e 2749 H3 10, 20, 30C & 2x¥E F4F 717

rent storage temperatures.
Symbols refer to Fig. 2.

Table 1. Sensory evaluation results of Changran-Jeotgal pac-
ked in a jar by the storage temperatures

Temperature (C)  Storage days  Subject” Control®
0 10+0 100
10 10+0° 92+0.79*
20 92+1.03*® 9.0£1.05°
30 8.7 £0.95% 8.5+071°
40 8.5+ 1.08> 62+1.03°
10 ' 50 7.8 +1.03« 5.1+£099°
60 70+105% 34+ 084
70 6.5 £ 1.08 26£0.70°
80 57+095° 24+0.70°
F value 2279 109.55
P value 0.0001 0.0001
0 10+0 10+0
4 8.6+097 821079
8 841084 63+£095°
20 12 7.6%1.07° 5.110.99°
16 6.1 +£0.88° 39+0.74°
20 54+0.84° 281079
F value 23.40 60.00
P value 0.0001 0.0001
0 10+0 10£0
1 924079 771095
2 84+ 097 6.5+1.08°
3 76+097° 471+095°
30 4 6.6 £ 0.84° 35+071¢
5 5310824 3.4+0.84°
6 47+095¢ 1.7£067°
F value 3891 6291
P value 0.0001 0.0001

Same superscript letter are not significantly different in p<0.05.
Score over 6 was considered to be acceptable to consumer.
D, 2): refer to Fig. 1.

ARNe W BEAA A0} won, EAwsE guayd
Hed EL4A718S AvnE gxzTe APTE CAHE
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Fig. 9. Companson of shelf life of Changran-Jeotgal packed
in a jar at storage temperatures.
Subject Control: refer to Fig. 1.
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Table 2. Regression equation and correlation coefficients of
quahty parameters of Changran-Jeotgal packed in a
jar during storage at 10T

. Correlation
Treatment Variables Regr ession coefﬁciegt
X'y equation (R?)
Subject’  0,:CO, —0.719x+15347 09017
Pressure . pH —-0428x+5.933  0.7680
Pressure. L value 2193x+25916 07116
Pressure : Overall Test —5734x+9.021  0.7206
Pressure . VBN 43422x+35047  0.8296
pH'L value —5097x+56.157 09185
pH: Overall Test 13.310x—69.954  0.9276
pH: VBN —94446x+595.821  0.9378
L value: Overall Test —2562x+75390 09720
L value: VBN 17.086x—406905  0.8681
Overall test: VBN —6591x+95288  0.8212
Control®  0,:CO; -0.830x+17.523 09782
Pressure . pH —0.346x+5918  0.9386
Pressure: L value 2257x+26447  0.75417
Pressure . Overall Test —4115x+8.895 08673
pH:L value —6.809x+66.696  0.8742
pH: Overall Test 12.097x—62.668  0.9537
pH VBN —67447x+443906  0.8573
L value:Overall Test —1.639x+52.030 09285
L value: VBN 9443x+204.164  0.8904
Overall test: VBN —5393x+93.099  0.8404
1), 2): refer to Fig. 1.
L] ot
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d °lF F CO, = th Fade AFE Jehidg @
A AR F LE7 245 F pHY A =/t wgon A Y
T WEzTRY pH ¥/ Add HEyE7134 (VBN)Y
e 7 oA AFFIF 2T EG VBN ¥ken, 1 F
7HEE wotth A g QiR AgTe gRxTRG A
F7t $27F gunsyT, FEAZY AR F dze 2E7}
FE 283 ARV ARESFE Lol FstgeH, &
AE7t e AET (A, 082)7F 2T (A, 0902 BY
ol A Lgko] watch
AARLE IR 2x¥e AFuA BERAE 44
3 A3 FAFAVID) 2T NFTFE 10CAN 37 4093

l“)l Az He >

o,
E)
g
il



14 £ - oldF

709, 20T A 89 169, 30CANE 29 482 ZAHY
upebx] WEZA A7 B2 APTE AJE 22 dE2TEY F
AfA71%te] 10, 20, 30CA 22 309, 84, 2o AFHAL

FaRz A FAEFEF g FBIAE ZAE AH
HEZNME £71W 49, pH, Lg, VBN, #5244 §o] 4ud
A7t gob Ad TR FAAZFECR o] &8 F Y& Ao

2 7lded,
ZAtel 2
€ d7e g Fned FAERETAEAYE AdEd

ggte] o]Fojh e old FAZHUT (FHAME: 19990009).

DZ{_.
|.:_|
Mo
rer

APHA. 1962. Recommended Procedures for the Bacteriological Ex-
amination of Sea Water and Shellfish, 3rd ed. Am. Pub. Health
Assoc. Inc. USA, pp. 1~51.

Chae, SK, H. Itoh and S. Nikkuni. 1989. The color measurement and
sensory evaluation for the accelerated fish sauce products.
Korean J. Food Sic. Technol, 21, 649~654.

Fleming, HP., RL. Thompson, JL. Etchelles, RE. Kelling and T.A.
Bell. 1973. Bolater from in brined cucumbers fermented by Lac-
tobacillus plantarum. 12 Ed. The Canning Trade Inc. Baltimore,
Maryland. USA,, pp. 177~178.

Kim, D.S,, YM. Kim, J.G. Koo, Y.C. Lee and JR. Do. 1993. A study
on shelf-life of seasoned and fermented squid. Bull. Korean Fish.
Soc., 26, 13~20.

Kim, D.Y. and C.O. Lee. 1980. Color and carotenoid changes during
storage of dried red pepper. Korean J. Food Sci. Technol,, 12,
53~58.

Kyun, HY. 1995. Modeling CO; production in Kimchi fermentation
and estimation of pressure and volume of Kimchi package.
Graduate School of Kyoung Nam National University.

A5

RS o9 19%. AEF9] B

FEER

ol &

Lee, D.S, E.S. Suh and KH. Lee. 1996. Processing and packaging of
anchovy sauce. J. Korean Soc. Food Sci. Nutr., 25, 1087~1093.

Lee, D.S, HR. Kwon and J.U. Ha. 1997. Estimation of pressure and
volume changes for packages of Kimchi, a Korean fermented
vegetable. Packaging Technology and Science, 10, 15~32.

Lee, D.S. and Y.S. Lee. 1997. CO, production in fermentation of
Dongchimi (Pickled Radish Roots, Watery Radish Kimchi). J.
Korean Soc. Food Sci. Nutr,, 26, 1021~1027.

Lee, W.D, D.S. Chang, SM. Kang, JH. Yoon and M.S. Lee. 2001a.
Development of manufacturing process for Changran-Jeotgal. 1.
Optimization of salting process. J. Korean Fish. Soc., 34, 109~
113.

Lee, WD, DS. Chang, JJ. Lee, JH. Yoon and M.S. Lee. 2001b.
Development of manufacturing process for Changran-Jeotgal. 2.
Optimization of fermentation process. J. Korean Fish. Soc., 34,
114~118.

Lee, W.D, DS. Chang, IJ. Lee, JH. Yoon and MS. Lee. 200lc.
Development of manufacturing process for Changran-Jeotgal. 3.
Improvement of seasoning process and quality estimation. I.
Korean Fish. Soc., 34, 119~124.

SURAZZESRT 1994a. B DZEPPY. TZAA, 68, 18~
19.

SHAAZZESEE, 1994, A EZE7W 7129 AAYY. X
ZAA, 68, 20~21.

SWAAZHEHRS. 19%4c. FrfHos 749 TANE X387
g o]g ojf3le LXAE AT BEHI] AT Y. THAA,
68, 22~23.

AL EAAL, pp. 238~250, 262~282.

R, o]F A, o|FF. 1997. 4F XA FHEWAL, pp. T6~116,
223~228.

A4, 4dA. 199 JEEAAT. SANTL FH/E, pp. 640~644.

ol Y. 1997. ¥ILEAEFS FAHA. 3. ARFY R4 A3 YA
&% FORUM =3, QAL 4F343AT4, pp. 67~69.

20019 8€ 31y AHF
20014 12¥ 159 48



