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Process for Jeotgal

FEHATIE R F W %
FedT7E g TdAE



gyt

N

AR A

o)
=

2 4

2002 d

B

o
ﬁo
il
,.WO
e

B
&
N~

A&, A", ol Ax

of

or

oy
Ho
o)
o

,.WO
&

B

o
Bo






I.A &

A7 AAz7E g

A2 wE Y Fol BEH fel ofnliitolul &=} PElo| =8 ZHF WA
dEo] o3l 57 A izt FrE AU JULEE HE FHOE F= e U
gt AIEES] V3o AU FAolxp e, Y, FI|HY] FFULEA FHI
B FLY HAAE ARSI vt 3FA|RE @) 2] vl BidEe AT
o] A2 v A FEF Pate] F2 E3Ia Q7] Wil EF 44 =
T3 Holl AUt ¢34 "HoMu EARE FHulEa givh. =T Aoy A2 F
et t}E Fel2 BASL =, FHY AEsE 15~20%8 1F A ZolA
7~10%2] A AZAZ PEFHI glon, NERE HIIR e ZnjAFolA Held
o] 71 &3 AZRFE viF 93 % AP = i el BEZ] I
2 RZAEL o] AF3HA HAdoh ] HAR Al WEFE AEL dT
5094 ooz A olFA iy FAF SHE U] A= LA F FHE&A
Z F e Az Jled HIY Hd RERY U2 AFT FAeltt. EI AZA
4tgdo]l HACCP systemE =YY 4 9l model S 7Wste] AZA|Eo] cizt ¢183
A YE FEIl 4H]F2 9 ALF 4G ASFHA UAE 7" 4 ol et
A gevtel AT HEAEY ALY FAE #33, I, B8 BE
dE HH3P7] fsiA LA RY AUled AAERERS Y 9 A
HACCP system?] E=¢Jo] H Q3}c}.

0.

m

o

O, A7 8 9 He

FEvet AT UFAEA A7 FZE HF3, LI, AP BES
< HHEstaz} vk Z2 W& d+E 33tz



@ A7 Az 2Je Y
@ AZY G571 dFS 2% G AERES Y
@ A7 Akl HACCP system®] =&

Az Aze] A71% AR 913 %w oA Az 3PE 2L 4} AAE
24 WY $EWY 23S BW A2 BEAA FAT BEY] AW 2 A
8 UL, ST EYAL Y3 20 B Sl P PGS LE ThE Y
AE BEY HU3} oo RBAT A% A&e AUsel K5/ B
48 $U £ P& 14e APRITE Jeln 9EoH 2@W MRS AZ FAA
FE8] AASH] % Wil ALHA ot A¥IH UYL Qe AR BEH
AAE 1% J&e APRITh B WARFG Aold 7 AzAFel AHHE
histamine H]R SHWHoIIS el AAAU BBAS LR §Pg nAnz
ol& MASHE PEe BAUTL ABe REVT APE AT E shie] Yo A
A AERZEE PUsel ARTol ASAIIEEA FENVE AL + A B
£ ujRigith 323 AE GHY HRE A% B AT F HAKP systeno] 7P EE
4 AEE oA Qo RUoIH HACP systend] EUS 44 PR Fus
3, AT A UEAE AQ A5 Flel® 4 geelet Azl ¥ 2 o
of Azol & ALY 4 U=S Trh

=

V. d7/ndZda o 2gget

Aze] AAZR Jles MUsiden ol Hjtzt oA A& U it FT]
drh. ZRAE LY M, Ao ALY /71T ARATIeS dsidd, 37
9 7IAF AA WHE MY 2 AT &S At AZ Foll TRE
de ¥dE7] ¢ SFU histamined] UFE ZL317] Hsle, A F9
histamine &3l%5°] = F& AE3le] HAE¥” F 2 histamine?] E3jso0] 43
& o]&3td 37 52| histamine?] o] W3} %Eé wEsIA, aZle] dnt
F B%¥E HA=TE #HAsGen, AEE Fo FA HFRAES 2ABHACL
- EAE RFSL tIFLE I FEHEE BAAFEAA FA, =2
&F FEE°] AL sl FFEo] USS FHUstg e, olg FE2ES A
Zoll &3l EEYHE HUS: 7R duAE A3, AZY {F71¢e] IF
H 4 USS FAY 4 ot 23 A FAPA A J1E AHEFY HEY =

o 1> B p

o oop




= 4F HHEoEN HEYHS ARAANE doon, A7 ARA PRy =
gAY AL AR AEE dFoA Baksie] o] & tigeE BEY
ABE At AEL RE700] AXHS HAsHATE F3, 2%
A7 5 fsies, A7 AE] A2FFE Hdles: TEE ARSI ¥, 2
ol AZAFEL] HACCP model& 7HEstgcTh. o] A& AZAIEY FFEZE} HACCP
system BHFFH LG, AL Tl HHAA IS E H2E AT AL A
29 Aed wE 23, TRANAE B3 e 2o IZY 73 &
TS AR AAE v R o] Ve Frta} oo AP ohe} tiFof
7tul Rz, 27 37 5 e ¥EILF €Y F US FAoE FFHAh 2
glaL felutet AZAEAA 7183 € JIE 2 713U AAYEE AAB,
OIIFE AATLLEA oz FFAFY FAE W F ALAAL] FHINE A
Aol 71994312} gt uhetd Lu|ROA BTl QbEst, d4dd FFL AZLAE
S FF 73] dEel ABAELEA RAZAY AIEE oli, A7ty UH
719 4 A& ZoE AZHc)

AzZte] FE717 AL Y3l €N FA AERE
£ 7sEt |2 A7 Az YR 2AHE WA
o] AFEII VeI OBER o|& ¥3|R|of URIlo
A ol 4Y £ UEE v} £33 A FEHE of
o] UREFTOZA A7 o]2]Y o7 ARz EEH
AR E2NET 82 EEEHI Jorg £33 Az
BRESE EE 7158 Zolgt AlEHr}

A4 FEY 4 = HACCP system AZ it FFole FE A U BF
2 H5E| HACCP system =& Q135 2d Ay ARE AFE Aoy fevet A

r
ki

A s e

HEe) 7EAE go] A
MOERE AP 45712
RAAZGAAN A2 E

129 2 2B 43

<
OOV
M1
i)

0
il
f
o

+
of
o

oy
N

rlo A
ok

r o

o oy
)

g =
>
M rlo

4t UEAE FAS U h AYAAY BAYY U o5 24 AR A Fol

X HACCP system =& £3t=tl ¥&E 4 9lrh



Many kinds of salted and fermented fish products, named jeotgal, have
traditionally been favored and consumed in Korea. While it has been currently
known that sodium chloride is on of the causative ingredients for adult diseases.
Therefore, many consumers favor low salt-fermented and seasoned jeotgal in
these days. Among the numerous types of jeotgal, changran(stomach and
intestine of Alask pollack) jeotgal was beloved by Korean consumers. However it
exposes several problem such as parasite contamination, quality variations, salty
taste and relatively short shelf life. To solve these drawbacks, the authors
attempted to investigate the new facturing process for changran jeotgal not only
for the quality improvement but also extension of shelf life and induction of

HACCP system in jeotgal industry.

I. Development of New manufacturing process for Changran-Jeotgal

We improved manufacturing processes to extend shelf life of Changran-_Jeotgal
and investigated the optimization of manufacturing process. The equilibration time
during salting reduced by 2 hours with 10 rpm agitation at 20C and 12% NaCl,
whereas it took 6 hours to equilibrate at same condition in conventional method.

Based upon physical, chemical, microbiological and sensory characteristics,
fermentation with agitation shortened aging period to 30 days, which is 20 days
faster than conventional fermentation process.

During seasoning process, sugaring step and seasoning step were separated
and then agitation was employed. As a result equilibration time was reduced by
about 2 hours.

Water activity of Changran—Jeotgal produced by the above improved process
was as low as 0.82 as compared to 0.90 by conventional process.

Sensory evaluation revealed that improved process produced more favorable
products; Pusan residents favored more than Seoul ones and teens favored best
followed by twenties and thirties.

Shelf life of Changran-Jeotgal produced by improved process was extended

about 30 days compare with that of conventional process in case of packed in a



jar stored at 10 C. Plastic pouch packaging materials were evaluated at 10C.
Volume expansion rate was high in the order of PE/Ny, PET, and PE. PE
showed relatively faster changes in physical and chemical characteristics.
Changran- Jeotgal produced by improved process showed slower change than
control. PE/Ny packaged Changran-Jeotgal showed shelf life of 40 and 60 days
for control and improved one, respectively.

Relationship between quality parameters were compared. In case of
Changran-Jeotgal in a jar, pressure, pH, L-value, VBN, and sensory score were
highly correlated; in plastic pouch packaging, pressure was replaced with volume
change. These parameters can be wused to predict the shelf life of
Changran- Jeotgal.

Then, By employing specially devised system, 98.7% of parasite was removed
as compared 89.0% by conventional process.

We adapted new manufacturing process to squid-Jeotgal by agitating for 3
hours in salting process at 17% NaCl and 20C. After salting process, we
dehydrated salted Jeotgal by the result of dehydration, we can get the
dehydration yield is proper at 85%.

During seasoning process, sugaring step and seasoning step were separated
and 10rpm agitation for 4 hours with adding 15% corn syrup. So, final product’s
water activity was regulated to 0.82.

Then, shelf-life of squid-Jeotgal produced by improved process was extended
about 30, 10, 20 days with that of conventional process in case of packed in a
jar, PE and PET stored at 10C, respectively.

We industrialized pilot plant of new manufacturing process(supposing plant
scale). The difference of pH, VBN, viable cell counts between pilot plant and
plant scale is little.

Histamine is produced from histidine degraded by decarboxylase formed
from bacteria and is one of components causing allergy. The contents of
histamine are 1.46mg% in Changran-jeotgal, 9.24mg% in Samjang-jeotgal,
4.27mg% in Salted clam pickle, 1.109mg% in fermented Squid, 1.725mg%
in fermented Loligo kobiensis, and 1.636mg% in Myungran-jeotgal. After
those are stored in 35C for 5 days, all histamine contents are increased

other than Samjang-jeotgal. Isolated from rotted Myungran-jeotgal,
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Pseudomonas spp. and Entrobacter spp. can degrade the histamine, and
Pseudomonas spp. has higher degrading activity than the other. When
Pseudomonas spp. was added in jeotgal, the production of histamine was

decreased.

II. Development of extension of shelf-life for Chanran and squid Jeotgal
by using plastic pouches

To develop natural food preservatives for extension of the shelf-life of
Jeotgal(salted and fermented seafood), antimicrobial substances were
extracted from 32 kinds of medicinal herbs and edible plansts with 95%
ethanol. Among the extracts, the Glycyrrhizae radix, the Curcumae
domestica, the Galla rhois and the Resina pini showed relatively high
inhibitory effects on the growth of the microorganisms isolated from the
deteriorated Jeotgal. According to the experimental results, the extract
from Recina pini was the best one supposed to be used as a natural
Jeotgal preservative. This ethanol extract could be purified partially by
adding equal quantity of water. In case of adding equal quantity of water
to the ethanol extract, 77% of insoluble materials could be removed as
impurities. In manufacturing squid Jeotgal, the authors changed its
compositional ingredients as follows. Sorbitol was substituted by sucrose
and starch syrup, while glucono-6-lactone was added instead of vitamin
C and lactic acid. And also, we used sterilized hot pepper instead of
natural one. This Jeotgal was named ‘modified Jeotgal . The shelf life
of modified Jeotgal was prolonged to 4 days compared with the control
Jeotgal in case of stored at 20C. The shelf life of the modified Jeotgal
containing 1.0%6 of the partially purified Recina pini extract was prolonged
to 6 days compared to the control one. The same tests were conducted
for the Changran(stomach and intestine of Alaska pollack) Jeotgal
preservation. The shelf life of the control Jeotgal was revealed 24 days
at 20C storage. But the modified Jeotgal and the Resina pini extract
containing modified Jeotgal were maintained its quality without change in

microbial and chemical characteristics for 90 days at 20C storage.



ITI. Induction of HACCP system on Jeotgal industry.

Potential hazards caused by food consumption are increasing year by
year such as endocrine disruption chemicals, heavy metals, known and/or
unknown microorganisms and other environmental contaminants.

Sometimes we are faced with many questions about food safety such as
"how safe is safe enough? or how to select the real safe food?” It is
very difficult to give them correct answer.

Frankly speaking, it i1s true that the food poisoning accidents are
increasing in these years all over the world inspite of governmental
emphasis on food sanitation.

The hazard analysis critical control point (HACCP) is a tool to assess
hazards and establish control systems that focus on prevention rather
than relying mainly on end-product testing. The HACCP can be applied
throughout the food chain from primary production to final consumption
and its implementation should be guided by scientific evidence of risks to
human health. The HACCP program was first introduced to the fields of
meat and meat products in 1996 in Korea, after that the program is
extended to fish meat paste products, frozen sea foods, milk and milk
products, ice cakes, general frozen foods and rice cakes in order. But still
now, there is no item applied the HACCP system in the salted and
fermented seafood industry.

The salted and fermented sea foods, which is called "jeotgal” with
Korean language is one of the Korean typical fermented foods. The
jeotgal has many problems such as high content of salt, short of shelf
life, difficulty of sanitary control, determination of standard quality,
different manufacturing methods by the raw materials and manufacturing
areas.

Furthermore, the most difficulty in intrducing the HACCP system in
jeotgal manufacturing plants is their small financial scales except a few
plants in Korea.

In this study, we attempted to development a model HACCP program
for jeotgal plants especially in changran (stomach and intestine of allaska
pllack) jeotgal and squid jeotgal plant of Hansung Fisheries Co., located

at Guryongpo in Kyongbook province.



The authors carried out hazard analysis during the whole processing
procedures, preparing standard sanitary operating program (SSOP) in the
jeotgal plant, sanitary education for the employees and also determine the
CCPs in the jeotgal plant. The obtained results as follows.

The examiantion results of bacteriological qualities of the both changran
and squid jeotgal for two years as in 2000 and 2001, detection rates of
coliform, Escherichia coli and Staphylococcus sp. were ranged from 60%
to 20% in first year, but bacteriological quality of the end products were
much improved after education for the employees and after introducing
effort for the HACCP program in 2001. And pathogenic bacteria such as
pathogenic FE.coli, Salmonella, coagulase positive Staphylococcus aureus
and Vibrio parahaemolyticus were not detected from not only raw
materials but also end products.

The falling bacteria in the plant such as defrosting area, packaging
area, seasoning and mixing area, fermenting room, and storage space
were relatively clear as less than 30 CFU per plate for 30min. While the
falling bacteria were less than 30 CFU per plate the working time but
those were increased more than 10 times higher during the resting
period It means that special measures are needed during the resting
period such as lunch time or exchanging working teams. The
bacteriological water quality at the studied plant was free from pathogenic
bacteria.

According to the experimental results, the maximum salt tolerance of
pathogenic bacteria were around 8% except Staphylococcus spp.
Sometimes Staphylocoocus spp. were detected from the jeotgal, but
coagulase positive ones never detected from the samples submitted. The
SSOP needed in jeotgal plant was nearly same as other general food
manufacturing plants.

Finally, we decided two of CCP steps in this jeotgal plant. One is salt
concentration should be maintained more than 7% in end product. And the
other important thing is free from foreign materials especially metal
pieces. The metal pieces certainly checking out with laser detector.
Therefore, we determined the second CCP step was metal detection with

laser detector before packaging.
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Table 2-1. Changran-Jeotgal formulation formulations

Processing Ingredient Ratio(%)

Salting NaCl 12.0Y
D-Sorbitol 2.5?

1st seasoning M. S. G 0.5
Adjusted NaCl conc. 10.5
Corn syrup 20.0”

Red pepper 5.0

Sugar 2.0

2nd seasoning D-Sorbitol 2.0
Garlic 1.4

Sesame 0.5

Ethanol 0.4

Total 31.3

Readjusted NaCl conc. 3.0

1) Ratio to the weight of raw Changran.
2) Ratio to the salted Changran.
3) Ratio to the fermented Changran.
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Fig. 2-2. Comparison of Changran-Jeotgal manufacturing processes

between Improved process and Conventional one.
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W) A28 E

1) 34 & 7] &4 (volatile basic nitrogen, VBN)

VBN Conway unit& ©|&3}& micro diffusion method(2]E2JekE ¢+
A, 1999)2 A, n}aF A= 5g3 4.0% TCA& Y (trichloroacetic acid,
Junsei Chemical Co., LTD., Japan) 45ml& Z3}3lz 3027 Zutste] wibwy
AL FAAZcE e Wattman filter paper No. 28 & 2}3t3 o3}
1nlE Conway unit Ao H7}3st3 o] 1% H3B03 1nlE Y2 F t}A] &
Aol K2C03 1mlE Yol ozpdzp Esta, 39ToA 9027 HA|F 0.0IN
HC1E A A 3}o] VBN mgxE LIEF STl

2) ofv =¥ Z‘—__]i(NHz-N)

olm el A A.0.A.C(1990)8] SHHPo= sttt npdt A= 5
o] 75% ethanol 5mlE 7}8F F 2,260g00A 1057 QAR = 2, 260xg0] A
108 A&t A5AE Aot 45 5nlE #Ste] Cu3(P04)2 &
o 5mlE 7}3te] 5EZ EIAF L 2,260xgoll A 108 A Ee s B
NS 2|3t %] alanine 200mgE 7}3te] Ab&oA W3 F 620nmol A EH =
E 5%3te] EEF A otniel AAFS ALttt

3) 2 obml = 2t

FAFH A]E 5g& A A 2]dte] Sykam Amino acid analyzer S433-& o] &3
Ninhydrintj 2 2 EM3stger 4242 vt Zrh

Analysis conditions : Column size, 4 mm X 150 mm: Absorbance, 570 mm
and 440 nm: Reagent flow rate, 0.25 m¢ / min; Buffer flow rate, 0.45 m¢

/ min: Reactor temperature, 120C: Reactor Size, 15 m.

@ =33 54
(7}) &84 = (water activity, 4,,)
AT ANEB 2.082 33l SEZAMEE ZH7(Novasina Thermo-
constanter, Swiss)E 20TColA F£EE¢o] &3] HPo| =L LS wf s
E(RH)E &&sted Ayl Ay =RH x 100 )& uER Sl
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() pH
AlZ 10g2 908 FH+4 =3, FAZ(EH7]. )%t pH meter(ATI
ORion, model 320, USA)E pHE =R 3}at}.

(%}) Brix
AlE 10g& 90g8 FFF =3, TEH(EH7].)3tH  refacto-
meter(Atago 2T, Japan)®E Brix& &R s} r}.

(&) B= (L)
dAeke] A TE M2 sle MEE color difference meter (TC360, Tokyo
Denshoku, Japan)® & #A 3s}4t}.

G) BEF &

AR 158 HF A E4(0.85%) 135me 2} E313lo] 260rpml B 60R F
ot stomacher(Lab blender stomacher 400, Seward Co.)E #3233t & pour
plate methodo] oi3te] BZF4E HAstgrh. olul ¥lx L 5.5% NaCl 7}
3t Brain Heart Infusion agar(Difco, USA)E AlL&3lg o, 25CoA 347t
Hj o ¥ AP H.A.(1962) Yol &3t FEUE ASsHATL

(6) X 48 (water holding capacity, WHC)

AR 10g& 90g8] FHF5o Y FAHTL AIREE 2.0~3.082 #H3 ¥4
T2 & ¥t dAdEEE 16 U EeHol R AR HEXHE €I, A
Fo ARE Y2 ¥ 2,260x6, 153 4 Eel(Hanshin Medical HC-16A,
Korea)& ¥ ¥, & ZA A F&H £ TF(EAHA €2 &, §&

3

5t Tl Ao 2 A4t cH(Kim et al, 1978).

it

A)_g_
TI/=

4

EAT] o=
15 (95) =2 IR TR
o = _ _Sample'T A (g) — AAEHU T (g)
)= Sample'T 7 (g) <100
(7) = A F F(extract release volume, ERV)

ERVE XS

ne

ool GEAAU T $44 F2Y AFL 2absio9
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g Frtectoz ALESIATE 53
£ WH (James, 1992)& &Y A
Al(No.12, BAGFAH)el &3, AE 40°7]&4, 1A% 5& &E4A0 F
AolA FelE FE&9F Fo(n)E FF5t A& 100g" F&99 FI=2
Aty ¥ nlE FEASI3TL

Y
>
et
&
>,
oo
o

S4"H ¥ ZY FHEAAE 1089 panel memberE BT F I,
A, g, Y 829 4] FHo tiste 103 FEYPLE FH S
staich,

B71E A Ao AAL SAS(statistical analysis system) TE 1S o]
23le] T-test?} ANOVA testHLoZE FoAeo FFE 3zlgtdt ¥ Duncan's
multiple range tset 2 & A E|A 4 0.052] H UoAN FAZFLE E43}
(A= o], 1996).

2R AT delixe FIAZAES Yol ZFHel & FAaz A
ol AF3t= gt F 100i, 20th, 30th, 40the] Z} AFEEZ 10
nember® HAT ¥ ZAZ, WA, B, FUY £8E9 4712 YHol vs
o 5% BAPeE HAL WA, Y AH ARL ss Tz
2 AF&3lo] T-test@} ANOVA test 22 A EASF 0.052 H9l oA FA
oz EustgrH 23t of, 1996).

7} AGEE 2 RN
4E Yo NFS A7 8, 12, 16 22 20%(v/v) 2 Wrstel Fte
ELEHE QY 2AY LE 20Tl 10rpn A& LS HAA P
3} 2299 A= UNE 2ASATHFiE 2-3). o] £24F LYE
A FAEH w2 JEI BYPol =YL Aol AAs LY AP
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25

NaCl 8% NaCl 12%

Salinity (%)

aCl 20%
NaCl 16%

Time(hr)

Fig. 2-3. Comparison of salinity of solid sample and released extract
sample according to different salt concentration. The salting
process was carried out at 20C with 10 rpm agitation.

—Ml— , Solid; —O— , Released extract.

%S A A5 $£ERY U (Fig. 2-4)E *é:ﬂinﬂ %li%”ﬂ
2

71 B¢ —'F-Er%*é o] 7] 0. 9701]A1 1A 2t o] ¥ 0.86,
I olFE A 4FT IS UE
A NtEEEE 12%, GAA LS
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0.9 1
—l— -— g —#N
=
<C
0.8
0.7 1
0 2 4 6
Time(hr)

Fig. 2-4. Change of water activity of solid sample from Changran was
pretreated with 12% salt. The salting process was carried out

at 20C with 10 rpm agitation.

U 259 9%

A SHoe AEY AFESEE AEY A 2= Fol wet el
222 1259 AEE HIISl @R o] @ 220 wWE ¥T5Y E5=
9l VBN®] HEE Fig. 2-50] UElddTt.

S 5 deEc 227 €45 ey FUsiden FFo =4
EEE worh. EY % 2087 10, 20, el 30T HF¢ Z+Z 9.2,
10.5 223 11.0%0] =S|I, 1A 7 o] Fo= =0 TBAG BF
o B =3t}

H, g=o= ©E VBNY FfE 2
E 10 € 20ColM = HHS &
19.6 4 26.7mgxE tERfSTE. Tt
3 A F7tste] 85mgxol =Wt o] Folx URISIA VBNZLS F71st4l
Tl oA 30Colx VBNo| F7iste A2 Hla¥ mPFEC] FH87] #&
253 olfrE SZAR, FU HolmkEi ﬁ} 22 VBNIIE F7HAAI=d
7143t 47 4L Uehded AP 2=007) w2d ZAe=E 34
th. W 10T} 20C A L2EE ®lashd, VBN-"J F7hs & Aol& RolA
T

AT 10CE FAI] AANE TRZE JFAHOE stod WALE

ol WE Aol wASAEH, o
) 16.8nxcl A 640 el et
0T @Y B A 24 2R A|

rlo -lqv

¢

-
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FTFIAU F} FFste JAE I T EEL FAJ Lest
o] U H&E wobd ERE oluzt 10T AR FF 6AA7A] FEFE
FE llxo] =LA X3t A Hol sith

12

9
g
>
= 6|
£
<
(%]
3}
0 !
0 2 4 6
120
3
90 |
R
o
E 60}
z
m
>
30 |
]
0 i
0 ) 4 6
Time(hr)

Fig. 2-5. Effect of different salting temperatures on the salinity and
VBN(Volatile Basic Nitrogen) of solid sample and released
extract sample. Changran was pretreated with 12% NaCl and

10rpm agitation.

—0—,10C; —M—,20C; —A—,30TC.
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28 3 VBNo] 30mgx UmWjE Xy HyjMozw EriwH (v &, 1997) 10T &}
2008 ZF¢e EA 6A12HFQ 2 o|3tE fFA|FATt. wetd AR 2=
o A3t HEQ XU ouR|u]go] EX YoM 24 ol H=
dxo] =¥ 4 e 2007 EF2=E AT o2 neE Ary.

7t BA A 2ET FEE & 7 e ARl Atk o1& HAFI] 4
sted A= st AR ETYUHA st ANtz o] Hasith. i AR
AVEEE A ZAEYE VAT st Tt RS SEE BZ A
2 dxof

10

Salinity (%)

)]
T

Time(hr)

Fig. 2-6. Effect of different agitation rates on the salting of solid sample.
Changran was pretreated with 12% NaCl at 20C.

——&— , 0 RPM ; —Hl—, 5 RPM ;
—A— , 10 RPM ; —O—, 15 RPM.
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A27A APAD 43 FZZACE BV AHASE 125 FPLE
20T LUEEE Belstae W %9 A= WS Fig 2-60] Uehigl
o AAAFO rpn)8l B9 627 FASAE REAE 11.0wo] mAA

Eotgirh, AVSEE SrpnoE ZAY F9, FAGPET & F A= 3

7H4Es vz WA 6AITo o FEEEE Edo] EVIEY Ze=
stehElodn}, Wb 10rpmo] Ao A= 1417 ojuo] EF d5o] Su¢3stz B3
= BRI EFA ante "edo] dFHAT T A&EET)

of wiet 7] &9 FIIEE = FI7I5IA 2L, 10rpm o] o= 2 Xfo] 7}
AA A= ¢dodrt. 28U 10rpme 15rpmE T ZEEES =71 ol ouyz] &

o
=
o wom, 2% &4FEs WIWE] 10rpno] FHA HAY AVEEE

2. rEY9 AAN T I &Y FAW

A FHAZ AP X F FLSolA Eeld F&d= A =
Yot aHVOEN +2UFo] wol RBA BANe BAS A=
gt o]E sty 4 g% Fol RE&FHx= AFH(extract
released volume, ERV)%] WH3IE A3, o] FE2YFE AAT g4
& zAstgTh
27e desEdE d¥sde u YUY $BAL SABEs)

Fol Wares, @ A% F 08 oUAM ¥E 4EHY
&S S TH(Fig. 2-7).
@ 1248 Arbste] 27 B au @
E fEHAL, FE9Y ¥F 1.4 T
ww)7h ReEden g4 F OAEFY A 0.88, FAERYT
z

F F29e AARA g 2T F9E 0,945 HTable 2-2).

ok
=3
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25

20 1

Time(hr)

Fig. 2-7. Change of ERV(extract released volume) produced from
Changran pretreated with different salt concentration during
draining process.

—&— , NaCl 8% ; —Ml— , NaCl 12% ;
—A— , NaCl 16% ; —O— , NaCl 20%.

Table 2-2. Comparison of chemical qualities at each step of Changran—Jeotgual

manufacturing process

mgtiz Vrvial Salting Draining

A Subject 0.97 0.94 0.88
v Control 0.97 0.94 -

Salinity Subject 0.32 11.50 10.82
(%) Control 0.32 10.82 -
oH Subject 714 6.99 6.94
Control 7.14 7.11 -

VBN Subject 20.75 20.40 24.10
(mg2%) Control 20.75 22.46 -

Moisture Subject 85.94 76.04 72.50
(%) Control 85.94 76.41 -
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2% F UAHE &9 484 wd, d2F uvEH, €7 5 ¥
f3tal glo] P EY FAlel ey, € &9 AAE LT, B
g, Bo] & AFY EXE A=zo] LHiFH YyPo=, {KAH ZEo AZ
o FEAEAN nAE FFL ¥ oz FHFHr. W £EE HF
71 213 WYHoE AR E ¥ 4 E(Sheet)E o] €YU AAMNFY €Y
(KH, 1991: Lee et al., 1997)0lL}, 2R ZoA WEARYo| AEEH
Aot & HEE AAEA AFeE3 23 HAGE EAEHL, EF
AZE HE Aol 20 whlAHY 97t glo], AEE o] & EF
&g AAT FEASI E&40] &2 ZLeE FFHLL

FAGAZA0E g3 %%‘%"T‘ﬂ'ﬁ] sorbitol 2.5%, MSG 0.5%#& 7}3] 1%}
g 10.5 P F 0CoA sgstaa SAWILeL AF
¥ AEdE TSt FASEL A
ol, Al¥F+= ¢ StaL, 4A]Ztmitt 10rpm 2 IRPSIEA F
AHEE dFsch APFE AHY FHLE A=RSYS =29 271
A3, 4717 BIIREHE S AR st & 2P E AL
A=ZAA AvE 0.88% 7"‘35}@] "o* A4 AL 23 Fol=E S4HA °}9J:
e AFAF(RIFAEMNLEA 1994)2 & uf ¥33Z2Y dBAREST
HAYL Ave 0.8824 &S¥& ﬂ%?ﬂ steld aibe siofd "avt 93\12}3’—
=

fsted ANH FR(APT)NE 4 2NIFE =YstAth

e

[+

7F. Brix9} pHS W3}

Brixe &4 AF o] AA AEF7} txFE} 1 F7HEE ¢ sk
% Zoldom AP TSIt tjRFHLE thh
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Brix
pH

20 : : : : : 6.0
0 20 40 60

Fermentation time(day)

Fig. 2-8. pH and Brix of Changran manufactured by improved or
conventional process during fermentation as affected by
fermentation time.

—Ml— : Subject —O— : Control

FARL 44 F LLAYEY UHE 2ASA AR JEoE BA
YEREE Vehie olmxe] A2LE chulst

o £ A3, VNS FASHBRT TN44e 39 FAGE wstod, of
7 2-9)

. 529 A%
%4 3 #ETYAF B4Y U K5 AHE Fig 21000 vehigrt. 4
Fog +EPFo] WY YUY FAFL A 477l AA FETB
>
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VBN(mg%)

-N (mg%)

NH2

0 20 40 60

Fermentation time(day)

Fig. 2-9. Changes in VBN and NH, -N during the fermentation period of
Changran at 0C.

—M— : Subject : refer to Fig. 2-2.
—O— : Control : refer to Fig. 2-2.
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Fig. 2-10.

78

76’/0—0””0\0/0\‘

74

72!\.—.\.///1\./'

Moisture(%)

70

100

80

60

Water holding capacity(%)

40

30

ERV(mI/100g)

0 20 40 60
Fermentation time(day)
Change of moisture, water holding capacity and ERV(Extract
Release Volume) of Changran-Jeotgal during fermentation

period at 0TC.
—M— , Subject ; —O— , Control.
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2. AdF
=4 F uABEY FAE ZAR A3 FASEY B 508#A] n =
2] 7t F7Isttirt SAE B Ao ke FF 30d# HUE FUL
g F ANAS] Tt F¥FES UE AT o] g3t Xtol= Aubsdo 23t
&AL FI7E RIldE #Y FAHE AT ZAoE FHFHUH(Fig.
2-11)
10" | /-\./I
/. ./—.\
6 —
10 m -
o o0—06
@ e’
10° )i
= O—1Pr ®
€ =
-] [ | \
8 O\O/O\o/
T 10 |
Q
g
10°
107 : , : , : , : , : , . , . ,
0 10 20 30 40 50 60 70
day

Fig. 2-11. Changes in viable cell counts during the fermentation period of

Changran at 0C.
—l— : Subject —O— : Control

of. 2 obH =2}

13 208 BYURE 0YE stod 450 A& tRT NETY A=
£ 109 #ALE Ao 604 Fo felolueate EMT AIE Table
2-3,401 77t UEhiTh chz7e AWF EFE 44 60474 F5elotn
wate] }e FbtE ALe BT WA tlETe) F9E 27 3985 lppn
oA 60dmol 9113, 7ppne 2 F7lstgnl 44 0YAARE FH 37}
stom 2 ol YWY F71E RUTH 195 feotuioat FolA
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2 7] glutamic acidr’} 7}& & k& 22|35l on Tt} L E agrginine,
proline, leucined] &£Ad o, 60UR|oE= glutamic acid®} arginineo] &
712t opRsRlE AR welem O T 9 E leucine, phenylalanine,
tyrosine, serine®] A AT}, ALY AL, 7] 4179.2ppmoll A =4 60
U=l 9514.7ppm2 E F 7}t T2 Fo} nAIIAZ 0dH7iA] & Feo=
grlsigedl UZTEG 2 F780] Zen 2e slgel o] F#elohn]
w

gel G o Wyt

Table 2-3. Change of the free amino acid in fermentation Changran

-Jeotgal by Conventional process for 60 days

(29 : ppm)

Free amino Fermentation period, days
acid 0 10 20 30 40 50 60

Phosposerine 195 23.6 37.8 43.8 51.4 57.0 66.5
Taurine 28.0 50.5 82.2 96.5 108.7 124.3 130.0
Asp Acid 106.5 186.3 275.0 302.0 345.0 365.0 398.0
Thr 102.6 236.7 309.5 398.5 434.5 4725 498.0
Ser 107.0 206.5 287.4 376.4 4275 463.5 508.0
Glu Acid 21100 21625  2230.0 2290.0 2310.0 2523.0 2350.0
Pro 196.5 236.5 297.0 326.0 342.0 360.7 3735
Gly 1235 198.0 247.0 261.0 276.0 289.0 302.0
Ala 59.0 82.0 152.0 206.0 237.0 258.0 293.0
Val 102.0 197.0 287.0 346.0 395.0 431.0 465.0
Met 79.0 124.8 185.8 206.0 215.8 228.0 243.0
lle 92.0 187.0 276.0 3475 405.0 438.0 493.0
Leu 188.0 267.0 352.0 428.0 492.0 557.0 589.0
Tyr 106.0 197.0 277.0 382.0 431.0 484.0 527.0
Phe 112.0 203.0 288.0 374.5 466.0 508.0 546.0
NH; 13.0 215 33.6 39.7 42.0 48.0 54.0
Lys 146.0 215.1 362.5 3785 391.0 402.0 414.0
His 575 98.3 128.0 1375 143.0 152.5 167.0
Arg 237.0 304.5 432.0 521.0 608.2 653.0 696.7
Total 39851 51978 65398 74609 8121.1 88145 91137

Conventional process means as in Fig. 2-2.
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Table 2-4. Change of the free amino acid in fermentation Changran

-Jeotgal by Improved process for 60 days

(29 : ppm)

Free amino Fermentation period, daysS
acid 0 10 20 30 40 50 60

Phosposerine 18.0 30.8 28.3 37.0 40.3 49.2 58.4
Taurine 31.0 48.7 515 58.9 67.5 75.0 889
Asp Acid 1185 204.5 3105 340.5 376.0 390.0 4275
Thr 98.0 280.0 390.0 420.3 464.2 491.0 510.8
Ser 118.0 238.5 324.7 407.3 456.5 482.0 527.6
Glu Acid 2160.0 21320 22245 25173 25843 24857 24056
Pro 184.0 2185 309.5 362.5 367.0 353.0 3425
Gly 134.5 208.0 2775 309.5 336.0 3475 358.0
Ala 68.0 103.5 176.3 2175 256.0 288.2 310.7
Val 118.0 238.5 348.0 3734 406.8 4435 498.0
Met 89.5 103.5 147.3 182.6 216.0 228.7 236.8
lle 102.0 216.5 305.0 380.5 432.5 487.0 523.6
Leu 2075 3275 526.5 627.8 675.0 736.0 798.5
Tyr 124.3 218.0 332.0 396.0 410.5 468.0 508.5
Phe 1275 208.5 364.5 445.0 476.0 529.5 563.0
NH; 13.0 240.5 36.0 47.0 59.0 64.5 68.3
Lys 144.0 2175 306.3 3455 372.6 402.0 438.5
His 65.8 925 131.0 1435 151.0 159.6 162.5
Arg 257.6 365.0 533.0 604.5 634.0 651.0 687.0
Total 41792 56925 71224 82166 87812 91314 9514.7

Improved process means as in Fig. 2-2.

tf 238} IR E R7]oE glutamic acid®} arginineo] 7} wlgl o
r}2 22 leucine, proline?] A gtt. <4 60d=r]olE= glutamic acid,
leucineo] Z7}& ®olon, t©}22F arginine, serine, ileucine,
threonine, tyrosine €49 t}. Han(1996)2] HA$% AR <A 500
glutamic acid7} 7}& =& oS  xx|5}49 1, methionine, tyrosine,
leucin, phenyl alanineo] &7] Zlol] v]3] & Z o7 Zylstgrta B3l
o E chung(1979)8] e AR BY AToAE &4 60Ul
glutamic acid®} alanineo] FFg|oln|=2te] 30%0] A& XIA|sl= HALoZ B
astolet. wetd £2 3E& JHX glutamic acidelt ©3t& 713 proline,
alanine, glycine, 8|3 2utg 71Z leucine Eo] R¥UEFoo AZe EE

g Fulel BAqsts Ao AwHrl
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AT 10.5%2) FAHZE 0ToIA $4A7HEA V53 4 08P
oSttt 1 A3 2ARE FASHY AS s0dA, LU&HLS 3045
Hazte Uehidn, Fuie B e AWE HATH(Table 2-5).

w2k A e AAEHL 509, TS 30U

Table 2-5. Sensory evaluation results of salt fermented Changran-Jeotgal

Ti Texture Flavor Taste Overall acceptance
ime

(day)

Subject Control Subject Control Subject Control Subject Control

10 55085 4.3+095" 47+095° 4.1:074° 29+057° 32:063" 4.7+095° 38+0.79°
20 72+092° 64+117° 74x0.70° 38+079° 7.0£1.05" 52+1.03° 7.0+1.05° 5.2+1.03
30 98+0.42" 67+0.82° 9.9+0.32" 51+0.74° 87048 58+0.79° 9.8+1.42" 57+0.95"
40 80+0.82° 68+092° 84+052° 68+1.03" 84+0.84" 51+0.74° 82+1.32° 64117
50 75+0.85™ 96:0.32" 82+1.03™ 80:0.82" 7.9+0.99™ 9.7+048" 7.8+1.03° 9.4+0.84°

60 6.4+097% 81+0.74° 7.7+067° 77+1.06° 7.4+084 79+0.88° 69+1.10° 7.8+1.03"

F value 3181 39.10 53.70 44.01 66.55 87.51 27.60 41.04

P value  0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

Same superscript letter are not significantly different in p<0.05.

Subject and control means as in Fig. 2-2.

4. 33 279 A3

SR & 10-25%71%] & 7}5tZ 20Co|A 10rpmlE ZUESIH A 3}
& =

dzel Brix WHE VASUTHFig 2-12). Brixs FESE EWHE b},
% 5 9RY URE BYHOE HAY 4 Y= Aotk B FE7
¥24% & 3 UEL polion Z/UTHEE WE FOE Ushhr
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HE 4F 3 PEE TA ZASTI 14T ol F Fa Fo| WA o}
o 9Ego] on @A YWEAES ARCEE Fr4Ee &
ek,

60

10% 15%

50

40

30 e i Q& =

20

Brix

25%

Time(hr)

Fig. 2-12. Brix changes of solid and extract released from fermented
Changran as affected by different corn syrup concentrations
and time during sugaring process at 20C with 10rpm
agitation.

—Ml— : Solid —O— : Extract released
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Fig. 2-13. Water activity changes of solid and extract released from
fermented Changran as affected by different corn syrup
concentrations and time during sugaring process at 20C with
10rpm agitation.

—Ml— : Solid —O— : Extract released
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Fig. 2-14. Change of Brix of solid sample from fermented
Changran-jeotgal by the temperatures during sugaring

process with 20% corn syrup.

—0—, 10T ; —M—,20C ; —A—, 30T.
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5. 299 @ FFAZ Az 719 3AE F4 B 2 SAFY BT AHA

: € YR Fu3de Az 7
&S EA3 stgen, AHY BF(N=2F)3} vl ZLdto Fig. 2-2¢] UERY
=X 20°Coﬂk] 2% }Oﬂs}@] 10rpm2

*ETE X3
FAEE T
I wrstoict, uwhel
A Az Jee XHEH*J ¥ Bt 7&011/‘1 4AIL, S3olA 208 ©&Y
+ 3, EHFA EQHIe VIR G Tlo] A gty o)A
Z 7 U YT S AEIEHTAAE ALY + Ut
iz 7o AT AL A2FFE ol d nAESHH FELBFIL
A E Table 2-60f UEpLigitt. FF AMto]l AA @=Lh pH, VBNZL, 2A
W, 2 52 ZBEE dstds AT 277 o8 d AolE o
ERiA] Qfgtont, Awel FE# T it TR Aot UElNT F,
AT+ @FF &9 AASIEEZHN F&9 AA Fo 3359 avel 5
T2 Zt7t 0.883, 72.50%2 4 F&H AA A 0.94%}, 76.04%0] | Aw:
0.06, 223 FE2 4.14%} A3t en, HFAEFLE 7IELE & o A
B FEELEE 0.82, 223 FEFZS 63.21%2 A4 UZ2F(FERY,
0.90; 4, 70.36%)ol H|3}o Z}zt 0.082 7.15% wEokr}.
¥, AEFY BrixZt 2FET} 52 A2 2320 A F 93 7
Elzujge HIIFHEE EE3IEE A ERY HAFI Az vty w3k
7] wHE—ﬂ 2o 3chdc,
XT3 ZE A=Rste] Gl 2u[AE UFLE AL Edo F3%
< 7 l% 23z, A, 23 FHUFHA €5 ZA ZH}E Table 2-7o U}

F—.—«

1
l A e i AE A9 URFE dBIoAM &S
AZETH $odivie d5EA 237 Usith, 2y Fadx 92 40th o] 3

< thZFof Hs] AHFol T FHHA FEET Hided, ol A
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Table 2-6. Comparison of physical, chemical and microbiological change at

each step of Changran-Jeotgal manufacturing process

Raw . .. Ferment Adding
material Salting  Draining —ation  corn sSyrup Product
A Subject  0.965 0.938 0.880 0.860 0.841 0.820
V. Control  0.965 0.938 - 0.932 - 0.900
Salinity Subject  0.32 11.50 10.82 10.50 875 8.00
(%) Control  0.32 10.82 10.50 8.00
o Subject  7.14 6.99 6.94 6.57 6.50 6.23
P Control ~ 7.14 7.11 - 6.53 - 6.14
VBN  Subject  20.75 20.40 24.10 54.30 4375 25.30
(mg%) Control  20.75 22.46 - 57.80 - 25.64
Moisture Subject  85.94 76.04 72.50 71.90 68.53 63.21
(%)  Control 8594 76.41 - 76.30 - 70.36
Crude  Supject  13.63 12.82 12.65 12.14 11.04 9.24
protein
(%) Control  13.63 12.64 - 13.20 - 9.75
Crf“ude Subject  0.75 0.57 0.50 0.55 0.42 0.46
at
(o)  Control  0.75 0.46 - 0.81 - 0.67
Cruge Subject  0.68 9.42 11.02 10.67 9.14 8.87
as
(o)  Control  0.68 9.24 - 10.04 - 8.01
B Subject 870 2273 22.24 27.40 33.70 27.40
11X
Control 870 21.16 = 27.10 - 22.65
Viable - Subject  51x10°  17x10'  13x10°  58x10°  51x10°  85x10°
t - - .
(CFU/g) Control  51x10°  1.7x10" 85x10° - 1.3%10°
Subject : Changran-Jeotgal processed by the Improved process.
Control : Changran-_Jeotgal processed by the Conventional process.
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Table 2-7. Sensory evaluation result of Changran-Jeotgal with different

region and age group

Texture Flavor Taste Overall
Region acceptanec
group Subject Control Subject Control Subject Control Subject Control
10 40£0.94 264084 39+0.88 3.0+0.82 3.9+057 24+052 4.1+0.88 29+1.20
20 3.9+0.88 3.0+0.82 36+097 3.0+067 39+032 3.0£0.82 3.7+0.95 3.0+1.05
Pusan 30 3.2%1.14 2.8+0.79 36+097 3.2+063 3.7+095 2.7+0.67 3.6+097 3.1+0.99
city 40 31£0.99 3.3+048 33+0.82 38+0.79 24+052 3.8+042 3.3+1.06 3.6+0.97
F value 220 1.60 0.72 2.69 13.15 9.26 1.17 0.87
P value 01045 22071 05438 00609 0.0001 00001 03335 04678
10 47+048 2.0+067 444052 34070 45053 2.3+048 4.4+0.52 2.7+0.95
20 42+0.79 321063 34+0.70 29+0.74 4.2+0.79 2.7+067 42+0.79 28+0.63
Seoul 30 42+0.79 321063 37+0.82 31+0.74 4.0+047 2.6+052 3.9+0.57 3.1+0.99
city 40 35+1.08 3.1+#057 36+0.70 3.4+0.70 3.7+0.67 3.5+0.53 3.6+0.97 3.3+0.95
F value 368 874 39 1.16 2.87 851 2.28 0.95
P value 00207 00002 00158 03379 0.049% 00002 0094 04262

Subject : Changran-Jeotgal processed by the Improved process.

Control : Changran—_Jeotgal processed by the Conventional process.
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A4d Qo

AT AL AzFHA e $4872% B &2 +EUY
5 EAE A3 fl8 AAz EE E%I g syt arERe] B¢
12% A& H 7, 10rpn2 2 247 IWg F /K248 AASZ 544 02T
oA 10 rpmO 2 4] Ztmjr} 1087 ZursA ﬂ%‘lt} E g 2xtzu 33
< T3ty BFA ES 205E FEIsM, 20CoA 10 rpm2 2 441 2F 2t

¥ 2atzulste o},

Az Ag A Az Bge) 2 AzFY A oz T n
AERHY EAEs A FAA] A AEU pH, VBNZE, ZAY, 2T
Bo] JEBo] tstels § whgol £oHal 2ol & UEhgA @gtout, Aw

o thafA& Azia] ol 0.90d wvIs) AR 71He] ZFEL 0.828 F

& zolE uUshigith Bwohust 2 MBS LD BEAANE AN
A3 AN AL o8l AT ATl Yt AulzolA(FAx A2 40
o o4 AHLE) FYHY F8E7 wyon do] U4 F B

7te] B3I 2 2L E UELKT
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H3T W& 7|dESHAHLH

A1d M E

BEf el F2 FF3F(Echinorhynchus gadi, $9BH&R)S Z T o}
YAl A H2 (Anisakis %h#), Contracaecum -2, XEZ2F(KHEH
;Pyraminocephalus phocarum, Nybelinia surmanicola) u]|EZX}Z (i F&
Glugea punctifera) So] &3# Jded(Ex K, 1973; BARKERS,
1974; FDA, 1998), 3 at3zZ28 Afa H=2ZFFAAE o83 7|EFE AA
st71 A1t Ay, EF7], AHF Fo] FAYLE o|FAAEBEHN YR X F
2 7IBFE HEHOE AASH] oJPrl & AFolAM nd" JHdE A=
IR HERY T IS ZE&HLE AASHI fstd AF, &7, A
AR T, &3, i, AEZA T NAZAE F7I2 =dstden
FTHoE PEF AAAA FHYLE JEFE AASY BAYUES &4]
Art.

2y

»

]_

A2 AR R P
1. A A&

A=

Ao ALE e 93 =2IFojA o]¥H  We](Theragra
chalcogramma)ojl A 22| § YA Asle] BF Zo| 15m= AT RE
YEE L33}, HEXTLS TSR (F) TEE FHAAA FFHU
t}.

. 718 F AAZXA

HEZHRFY 78 EZFE ELFHLE AAFI 3] 2P JAZXE Fig.
3-10] uehfigdct. E#(rolling)7|Al, A'H(selecting) 714 E MNEFH

(candling) 7] 7= ZE A2sjgon, Fut(agitation)Z)AlE (F)AANA
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(Korea)®] F3 A& /MRt AE3tdct. 7AF AAZA A AH&H %
1A & 713 F AYL &3 2l

HA EY7ALY A= 1,600(L) x 640(¥) x 1,300(H)mm , 59
0.75kwo] 3, Ewo] WE & .3 ZtzZt 550, 430mmoln &=
170mm/seco]t}, RWFZ]AE= 650(L) x 550(W) x 1,070(H)mm, bowl £
40L, T3 0.94kwo]™ bowl 3} o] AR}AH oW H (electric solenoid valve)
E FE3t3, ¥ +9¢A(level sensor)E AHOEHEE A3t 1
A8 71 A= 2,300(L) x 2,000(%) x 1,440(H)mmo]w, E}F32 -2 Y 52
(linear motion)& 3led, X&) 7&9 FJY E&H&== Z+zb 0. 7sec,
15seco] 3 E}Z 32 X|E 3mm holed W3 60pE EALFF(
< dlden, Y2 5~Tkg/em2®] AHFIE AHEst. PEY JFE
4,500(L) X 1200(W) x 910(H)mm = 7]o] 20 F L5 12715 HF2slgzn, A
Footzdgte fudog T 7} 8md HE& AHESHATE

Z J1A 9 7138 dZ%E BZE A7Y 2.302& o|$dte REHI(Y
xF DSF 30-1)& AH&319i 28532 1.5kwo|T},

BEE ZXY uwiF FFL 50A0lm, HUEY FEFHHE FHe= EBF
stainless steel 304 = A EZ L A beltE AIE o, HdEXte F
tf AHeley2 A 0T 200kg o2 A AT

o rfo

2. Ay

HERN F9 JNEF AALEL dE¥T 10ked F3E g|
BEE AA" 78T FE RASIY 27] JI¥F YTl U@ HEEHN
Uetigdch 718F A AL 19 (1,000~1,200kg/day) ke
Al BHte 2 Uetuded, J3FY AAIEL Aol
(linear type)& thiate = 3dtgrt},
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Rolling 1 Agitating

—

Input

)
%

Candling Separating

Fig. 3-1. Arrangement of developed system for parasite removal in
pretreatment process of raw Changran.

Up and down flat belt conveyor

Chute for drainage with hole of ®3mm

Hook mixer (40L)

Pump

Forwarding with vibration plate with hole of ®3mm
Water tank for parasite separation

Visual inspection plate(white acryl plate with thickness
of 5mm)

NS oA W

8. Light source
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A3d 23 2 1 F

2 AdAY AAUY L2 Lu|AtdA BAE & + = Zol lcm
oje] MY (KB, linear type)& HA EXE 3ldon, Usoe BH
146~1537A 7} E¢4 " FHoz RAE Yr).

AL dE59 JAFY TR ($IEM) L E Fig. 3-20] LiElU At &
& Echinorhynchus gadi o|n FdxFE= offFo|rt. (a)e TFFY AA
Fel & B2 Ao, (b)Y FLe 775 57 e FH2 Zolth

< AR37] AT A dAe HEHTE AFNA FAHE &
Addl, FA e FHAS U Z¥H FAE, niasE, 22 VAAF
2|3le] ZhA Rt B H o % AHRIte Zoltl. FAZAY AYH F
A& wol7] s A FHA AL"E FBo iy 71 ¥ F(parasite ; ]
5t ‘2 )AALEE RAE ZIE Table 3-10] Ul QL]

[o

(a)

(b)

Fig. 3-2. Echinorhynchus gadi
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AR FTHL HEHTE M F (vashing)dto, F7](trimm- ing)F A H
3t deAFor FIAAE] 89.0xP ot AHH FHEL2 AWy FFol
2 (rolling), I ¥l(agitation), 2 (selecting), ZWE32 (candling)?] A}
& F718to] FAA ALl 98.7%2 A Aol v 9.7% EolH
ZELE F AAL gl A2 EJZHA fiLt FA T
ol WA e, anto® Ko UFHULE Fo] 7t HH, X
T3 EIFY Alol2 Fo] AAFHIAL(ER} HFAIE HA),
S 32 VEF 2ol &AA ZAdo] & Ad F uA
7] wigoltt. meld AHdE FFL A FFER F AAES
A B AT FHo] ¥A4H ZIAE 2L + dddrh

2

Ho

lq’ N -l

2 ol
oy
— rﬂ
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g
>,
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2 Jo
o X 2
o

o [0
4 b e
b

n%

Table 3-1. Comparison of parasite removal ratio from raw Changran

by the different processes

Parasite removal ratio (%)

Process Conventional Improved

process process
Raw Changran* 0.0 0.0
Washing 22.6 22.6
Trimnig 85.6 85.6
Washing 89.0 89.0
Rolling - 89.6
Agitating - 90.4
Selecting - 94.5
Candling - 98.7
Pretreated 89.0 98.7

Changran

* The raw Changran had 146—~153 pieces in 10kg of sample.

_70_



(a) (b)

(e) (f)

Fig. 3-3. 7145 2 ol &2 AA =449 71A#ZA

H Az2ZFol F7IE =¢H ZIAFAE Fig. 3-3o] Y

Bl g}, (a)e AT E {59 HSE Xjo]& o] L3l Uz et w,
2, ZFHZ, 7IEl o] EZE AAAUL (b)) EFEFIIZ o/&E- AA
(c)e FYAME ¢, ¥ 2 W, &, 7|14
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2 4 JlEt o]EAE ZA anutste] el (d)e HFAZYUIZ (c)2t nf
BAZ olEF ZAZelol o] &EHA glth. (e)= HFAHHY AX o= o
FrzoA dE=2FYH FeFH U2 W, Edg, 7[¥F 4 7E o/EFXE
t S (312 F)oA AAst= FHolct. (f) & X-ray HAH]
E Ry, ZAE wM(FZ, FAZ, 9 T), EH&H, /2, 25 T HF

o] E olEF A A ol&sta glrh

—_—

T
=
F3 E

uj

A4d @ oF

2 Aol 2" JAFAA T2 A, 71, AAH ol Fo] £,
A, AERA T JARZAE F7E =Ystgen, HFHoE WEH
Ao FRPgoR JFFTES AASUCE AEF; T JEFS AAHY
FEA AAL] 8o, FIIE =EHH JAZAE ol &3t A AL
98.7%% F3 A2 8ty FHo| ¥
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1. A8
PURLF FolH 1% tEHol B oFo] ATE tALE +EI
AEE WA, AW dA, $4, ¥ NBTFoE stk AAZ 7Y

& A gt R}

71 A8

Ago] ALH UEAE FoloA AYH Uil 242 FAH3lH
AT A& YEE AL39rc}. 5o Y FANNE(F) LEX F
Zoll A FF ekt

Y. Az3A

Subject : & ®©F— 1XRp] - G BEo4(14)> 22X 20

Control : €& — x — 1x}Rbl . x > x >4 (1d4)— 2x}=x0]

Control®] Z ot &, S48 BRIy &4 AFS AXA 43
1xt20], &4, 22208 AFE AA VAEEL AXSHA HI Subject]
BEole 4%, BF, S84 € AFE AAZ wAUL 28 F3
ES HIIELEAN £EEHEZE ZAENLU. HFT SAEY +EEEE

( Ay )= Control® 7-¢ 0.90, Subject®] ZH-% 0.82% =P34},

H

=
Az oAojo] AHE Z+zt 13, 15, 17%(w/w)E A7}t 20C oA 10rpnl

= avstEa @A WmE 2FEF 4F PE, APBY +E2
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Table 4-1. 49 A7 2ol e %34 47 +2, 9= 43

24 13% 2 15% A4 17%
e 5 A% 5 A% 5 A%
(hr)
GE () T80 FEG0)| I F206)| FECO|FEGH) 20| d=00)

0 0.8 82.6 0.8 32.6 0.8 82.6

1 9.8 68.5 14.5 10.5 68.8 16.4 11.5 67.2 18.2

2 9.9 68.7 14.0 10.6 67.2 16.8 11.7 67.1 17.4

3 10.2 70.5 14.1 10.5 69.1 15.6 11.5 68.2 17.5

5 10.3 70.6 14.5 10.6 69.1 16.0 11.8 68.0 18.0

7 10.2 70.6 14.4 10.8 68.9 16.8 11.8 67.6 18.0
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EdE = 1ol 71 ZAbstA =dstgion,
Mgl mE &4 + Azt o]l FE FYPE #A|BIATE. we}
ol AL ARALY TMEFEE 17%, @AALS ATl HY}R A
whebE ook
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4. 9%

298 SEE 10~20%71x ML 20Col A 10rpneE A st A
ool Ao A BoAGl mE 3} JFe BrixHHE ZANA
tho15% BOEIIZ2Y B R 47 wel &3} AF9 Brixst AR
3 o2 AW §Agen 20% BRHALY AE 54T Brixd}
QXS AT}, oluf Brixe] T 155 ZARINTY A 6%, 205 BRVANE
o AS 48%% TaT Aol ol WA BRAPIFL 15%, FH ATL 44

Boe = AASIGTE

Table 4-2. T H71Fd] & &3 4F9 Brix, 4%, &% ¥3
(&9 %)

EA9 10% + ME 7.5% 29 15% + ME 7.5% E9 20% + ME 7.5%
Alzk
(hn) = AHE =1 HE =1 HEF
Brix | 9= | & |Brix | 9= |Brix | €= | & | Brix | 9= | Brix | 9= | & | Brix | 9=
0 28 [12.0|67.7 28 | 12.0 | 67.7 28 | 12.0 |67.7

1 30 [10.9/59.3| 50 | 13.4| 32 |10.7 | 58.2 | 54 |12.9| 36 |10.1 |[57.3| 60 |12.5

2 32 [10.7|58.3| 48 |14.0| 38 |10.0 | 58.0 | 52 | 14.4| 40 |10.0 [55.4| 60 |15.4

3 36 [10.6/58.1| 46 |16.5| 42 | 9.9 | 56.9| 48 | 16.8| 46 | 9.8 (54.8| 54 |17.0

4 36 |10.5(57.9| 44 (16.3| 46 | 9.9 [ 56.2 | 46 |17.2| 48 | 9.1 |54.4| 54 |17.4

6 36 |10.1(57.2| 44 |159| 46 |10.0 | 55.6 | 46 |17.1 | 48 | 9.0 [54.0| 48 |17.2

8 36 [10.2|/56.9| 44 | 158 | 46 | 9.9 |55.3| 46 |17.2| 48 | 9.0 (53.8| 48 |17.5

. g4

@Y F Y4 FF F Y F R %4 AHo] dbu ¥4 AP
£ 48¥sE 2Astgon Yae YL 42 85U wWrh FIY Ao
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Hsd ZIAME &3s e, 280 AL +&
S71ZF &7 = HE

A1d A&

U ARFHLE PE AFolets EERFES A s FH /AT
o] detABZ EZAYE FAWIE ZANTLZA HF3 A WEYA Y
AR FEEARA 748 + A& Zolth, TR AL A 7t et
EoF 3 SHUEA, Wyl A ¥ A7 EHATF ZYde UE AHNE &
@3z sFEAI E A2 A"t

2R3 d2 4% $% AF4EFLE f5EHE AE g2d dEFA
23 FHe ¥} LEXZHE & 7 Ul HEXY 3L EAELS &
ol F7IY ¢ Ul ZIZ7 4= HAL dFo] FAEEHIL AsH
Ao IEHIE 3, JHES £H[A7 ¥ FEES AN o dS #
A WE&El FEEE T FEALCl AstHe B¥ol vk F, 1997). E
SERAAE 37 goiut BHH T Ao FE7 = star, AH
2 2ol W3t doluA Hrh(F3 o], 1994). FAALL W RY RLF
tREe WEZY AL PE(polyethylene)E AHE3IL Yt
ol Bt B4 22 AEL FAsieE PE UEY 7 =
272 dA7t F&FHel Mol Ugo2N snxlelA EALL F= A Y
t}.

o2 ¥ AZEFAA ML} FHASI it Hele 53| a7 o] ol
ARt ole SEAAALES & A7l 4 I /F S 229
7lol AFol =&d 77 @I wiFolr).

azgla fred oAl Se2t&Y bottled o] 8T +& glot I BHEA]
SetaE AFolA W7 AFLR o|¥HE 7 Wi, EI C02 J[AR
Aoz wj&AIE filmolUh, film EdHo] nAE 3 & Fof T A3}
Hol AAIFI A7 v golut J1&F A £4, 7] =
ol glof WHEAMFA EFS 3] sAst7]odes U2 o

(¢

I~
it 3
X

fr
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2o FEY BAH ABAYY 2AF F84E wolF A% A A3
39S f8F 43 7 LB AT A THN FAALH
FARBE BYste] FAUNE A¥EI, BRALEE BRANVE =
Astel 44 BARANEE AET AHE RIsHE wolTh

A2Ad s L LY

1. A A&

7t Al®
2 Ao ALF AR ANEGaddHet, Ao AZ(low salt-seasoned
Changran-jeot gal, squid-jeotgal : ©|3} ‘&gt QAo AW )ZA /A"
TR AZY AL AFEFE, AMHAA FHLE A2Y A& URFTE A
Ssich & 0T FURUE XY HIFE AANT Sy, 23
=

w
ARy FARZL B RFETE ZYS S8, 2a2HoA X3

FARE Aol HIbsta, &, 84 AT AeE A4, 0.900]t}.

AzY FYY 202 833 280nl0|
& Abgstgnt

Al (pouch)& ®tEo| AM-&3talth.
neAe Awsl HE URS FReM, ALFAEI OE A EF UE
old], low density polyethylene(LDPE, thi9Zdx}, Fxt ; o]3} ‘PE’,),

polyethylene terephthalate/polyethylene/linear low density
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polyethylene(PET/PE/LLDPE, 7|®13}st, A8} : o]3t PET), poly-
ethylene/nylon/linear low density polyethylene( PE/Ny/LLDPE , th{d4ted
(F), ¥ : o3} PE/Ny)E AR 3} AL-&3Iitt.

2. Ay

7} WE AAFRE

B Agel A8E WEH JaFHEE 200, AYeE EEYY
(Quasi-isostatic method) 2. ® &3 (Rafael et al, 1996)3}o] Table 5-10¢j
Uetigen, ©elE ng/n’ - atn - hr2 A SHATH

Table 5-1. Gas permeabilities of plastic films used for packaging of

Changran-_Jeotgal

Gas permeabilities at 20C

Eilm Thickness (mg/m2 - atm - hr)
(um)
0, CO;
PE " 50 150.91 892.64
PET 2 50 7.25 39.23
PE/Ny® 60 4.01 7.69

1) Low density polyethylene
2) Polyethylene terephthalate/polyethylene/ linear low density
polyethylene

3) Polyethylene/nylon/linear low density polyethylene
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Y. 7bs 2R

EZ) 0, 2 C0; 55+ head spaced] 7|A 1nlE 3l JjA=ZENED
?) =} (Hitachi, Model 163, Japan)® &Aslgdon EXHZXAL 32 Zrl
Column Alltech CTR I(Alltech Associates Inc., Deerfield, IL, USA),
Detector= Thermal conductivity detectorE A}-£3}99 21, Carrier,
Reference gas= ¥ H (He)L ©]L 3} Oven, Injection, Detector ==&
7} 40, 70, 90C = dA3te] AEstalrt.

HEZNA Co, WAZLS 0] (1997)8] WEE &
&2 head space?] C0:2t W§E2] gFol &&H C0; °J% 3ste] d&3A
t}.

Table 5-2. Condition of GC analysis for CO, and O, determination

Condition

Hitachi model 163
(Hitachi Ltd., Tokyo,Japan)
Alltech CTR I(Alltech Associates Inc.,

Gas chromatograph

Column .
Deerfield, IL USA)

Detector Thermal conductivity detector

Carrier gas He

Reference gas He

Oven temperature 40T

Injection temperature 70T

Detector temperature 90T

9. &£ CO;

£& C032 Flemlng et al. (1973)9 HAFHE 4T WHE A&3lo,
G RBe dFLo] §EH 0B ZFPsteich. WA s0nL 37 Zet
A 3o] 0.1N NaOH 10oLE %3 F o %E}éi% phosphate €9 10ul7} &



@d3] "destdot. ez 28H AZEHoERY ALY AF 10mLE
gas tight syringeg& ©]&3lo] F7 9 sampling portE F3A AEE FF
Ch, #4-§& 500mL &7]%] injection portE& F3MA 4z EetaI =3
UA F3tAA Fel &7 vigd FJAct. ARE @2 o] 500ul &I7E
37TCol AN 24A 7t WR|5taL, A7 AFE2] Co7t WEEo] NalHO F+HA
g F  0.IN BaCl; 10ulE AZEet2Fe HIstdct. o7
phenolphthalein 2] A] ¢F 23}-€& 7}3}3 0.1N HClo] &3ty o}lgls NaOHSF
< A A3t F3t3rh

g HERY g 53

BEAY 42 o](1997)9 W 2 &, lug capel 7%
E3 AlglE HZAE sampling portE WE r}2 HEZEF!A Asherfort ¢
& A (Stratford. CT, USA)o] FAMH}LSL Hol porto] injectiond}o] Ao]Z]
d¥es agstan

ik
fto
oo
ofo
o
Y
(o

2E B BT F 200g8 TPstel ARE AHg St
e ARE AP Uk YRIAN 5U 2= 2L
AYde] 39X THY NSE VA wIZ, 27| 2]
rgabg REsE 2Astg

v AFA A

B2} oA AEE 747 20088 EABI] 10TE 108 TFH2 2 80U 7t
], 20T+ 44 ZHF 22 20¢71%], 30T & 19 TFLE 697HA] 3270
ARSHA FAWEHE ZASIA T

A}, o) et AL

VBN Conway unitE o] &3}= m|afExb| M e (LZk)E= Color difference
meter(TC360, Tokyo Denshoku, Japan)Z, pH+ pH meter(ATI Orion, medel
320, USA)E & A s3lgrct.
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oF. AEF =
AR 15gS Hd B A E4(0.85%) 13nLet 3l 260rpml 2 60R &

¢t stomacher(Lab blender stomacher 400, Seward Co.)E T ZA 33t ¥+ pour
plate methodoef &J3te] FF4+E &A3ct. ojuf wix|= NaClE 5.5% A7}
3t Brain Heart Infusion agar(Difco, USA)E A}&3lgom, 25ToA 34zt
Bl 2= A P.H.A.(1962) o] £33l et A S},

2. B A2A
BUH3Z SAEFE EAS 10T, 20T, 30T == AFsHA AF
d+EE 1022 1078 2] panel member7t T Sg=of thste 108 FAH
Hoez HH&

BFItstelrt. AsFA Fee 2 FHE 10,022 3o 5.0

o| A& BAZoE HAFstATt. 2U {FFoAA £¥]71R
Qtd o f(safety margin)& 73l BEABAZSF 6.00] 42 FEEl d+e
ﬁii 5}@1, -’-:HIXU} EAE LY + = BAFALE dFstgc. H)
g_ s

& o] 83}o] T-test2} ANOVA test &= A1
o= EM3HH(AI o], 1996).

A FARFANGE 23

A deEE ARE BUSIEA AEFY olF FA} BEF
512, #EZFAA Z2JE EUE 10, 20, 30T Z 258 AEY E

ARG, & BEAA A7 27] 10.090A4 6.00] 7R =

i R PR IR B i S A

P
h=3

]

(O 3|

o

N

X
o,
e
+
mlm

A3d 23 % nF
1L HEF F3ALY FARAND
AR 5 FA

1 &9
BUFe APHEIE 10~30To] ZAA ZAstHcTh. A4, 0.82¢ A|3&

o
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Ay 0,908 iz R AF Fo gEFI 27 4y

30T APARANE 7Y
NRTe 27Q4d 7

A L
SE=

olFel ¥zt wAgstAon,

1294 2t2 AlH T2 457t SE71 158] o] Hgten,

5} 9l c}.

tzFol ulst

WX otk W 20T AFNE 2]

139 ol Fol = o

7ol ulste] of 8u) BE We dAEAHE Uehhth(Fig 5-1).

6
9
~ 4 I
‘»
£
®
=
(2]
[}
®
e 2
/‘(
/G‘/ ]
¢"
‘/
=0 —o-”—o‘_ —l'"‘T
0 g - - -F B A Lia
0 20 40 60 80
Storage time(day)
Fig. 5-1. Pressure changes in headspace of Changran-Jeotgal
packed in a jar at different storage temperatures.
—M—, Subject (Changran-Jeotgal manufactured by the improved
process);
— O —, Control (Changran-_Jeotgal manufactured by the conventional
process).
-, 10C; 20°C; , 30C.

ABLET Wold4F WERY dAZT 27 dgen 10T oA
60U7HA W we AWFIHE UThd R} NPT R To] Hstel WA

3 wold 2g nHSE AFLEE 10T ARste Aol B 2o
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= Azrdrl.

@ 7=z
HEZUL 7] & 2L €02 0.03%, 02 20.9%, N2 78% o|nj, AZFL
E 10T, 20T, 30T 2 £=eld AF Z7lels 2=ol BAGOl head
& 24 37%2 4R 0, & FH3 Paste
Awe Uehigr. 2en 2 exeld tzpel ustd A@Te o, %A
S WD 0, 24 $EE WA ushhth. AFABWE F 00, o 3
BHe 2EV $84% 27 YASES o 2T HHd ABIE F
7

=7} 9% A UEerYc}(Fig. 5-2).

(3) pH

237 A F 2= €45 pHY A3t 271wy, AFFE
tZFHEch pH W37l Foh, 53] 10ColME AT 27 pHE 6.002
A 80¢A] 5.70]g o} thRFTE X7| pHIt 6.1414 A A 80U 4.98 A
pHH 3te] Fo] At} (Fig. 5-3).

(4) VBN

BT A7 AR F VBNS AR A3 7 2EoAM AJEEU j2 TR
VBNo| Ylgfom, I JF7IE&E Yokt dutz oz Ao fEHE 2=
10CoME A8 thzF2] x7] VBN ZtZ} 24ngxe} 25mgx2 AL AL
Rot, A 40€AFE = VBNo| 37mgx2}l 55mgxl 2 AP} HriHo=s
b8 ® VBN Wi3lE R gt} E3] 20CoA iR o] uls) A8 VBN H3}
&=7b @A43] wokg ®ub oluet 10T A3 chz79] VBNgrol |3}
o= 3AA Yotth(Fig. 5-4).

olgt Z2 A7t AASle vle FEEEC] W2 AEFS vlaFy =
B2EAANE VBN B4 SE7F AHIHE A& usiRE AL

3 EZRAY 2% AXE £2EAZY ulE A FZAFH)
G) BTEF

WEst et FRS 7 LxoA AABHA RLANEE 5.5% NaClS 2
7}%t modified BHI agarolA] BHd4+E RAstgct. A= 10, 20, 30T
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A 7oA AEFE dzTRT 424 371 SE7 Yusidnh 10064
E ANETY H2FEe A XI|FE 80¥87A] BAE+Y HEI AY gdadrt
Fig. 5-5).

—_

60

o
g
c
=)
£
=
o
(8]
e
o
(8]
S 2B =@zioiogITITIIQIT T~ 0 o= 1
O TR . -
40 60 80
S
e
2
£
=
(0]
[S]
c
o
o
N
o
=Q: =._._[?. ..... _p-._.=.=°======= i=:=:=M
0 20 40 60 80

Storage time(day)

Fig. 5-2. Changes in CO2 and Oz concentration of Changran
-Jeotgal packed in a jar at different storage

temperatures and time. Symbols refer to Fig. 5-1.
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6.5

Y- SOt SO
~ma .. A
~a.
T o
o ~.
45
0 20 40 60 80
Storage time(day)
Fig. 5-3.

different storage temperatures and time.
to Fig. 5-1.

_87_

Changes of pH of Changran-Jeotgal packed in a jar at

Symbols refer



80 9
Rd
R
R
_.c
-— ’O'-’-
- ’.O“—
_. 60 o L
=S g Rd
o -t ie
d
E o
> s
m =
S e
40 _om-F
20
0 20 40 60 80

Storage time(day)

Fig. 5-4. Changes of VBN of Changran-Jeotgal packed in a jar at

different storage temperatures. Symbols refer to Fig. 5-1.
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Log cell No.(CFU/qg)

Fig. 5-5.

o MO 5.0 ~—0— O
___;——-—‘———}——-'*-——~}——‘I

5
0 20 40 60 80

Storage time(day)

Changes of viable cell counts of Changran-Jjeotgal packed
in a jar at different storage temperatures and time.

Symbols refer to Fig. 5-1.
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(6) ™= (L)

R A NME¥HIlE MAAE AFE3le] Hunter A A (Hunter color
system) 2 EA|SIZT. AL AY F AEe 227 5&54F 12
AR717ve]l B AEF+E Lkl FUistded, A 42 AEF( A, 0.82)
7 tH2F( A, 0.90) Bt U Ao Lgko]l EUtH(Fig. 5-6).

40
35 -0
()]
= 30 -
: e
— -m _ -0 -0
—gTIIS T oo R
25
20
0 20 40 60 80

Storage time(day)

Fig. 5-6. Lightness of Changran-Jeotgal packed in a jar at
different storage temperatures. Symbols refer to Fig.
5-1.

LOM Aol % 252 10TA EH_%—?ﬂ 40, A|@F7F 708 =
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80

70

60
£
o |
=]
o 40
= 40 |
@ ,
=
)

20 | 16

i 8
4 2
0 [ 1 ——
Subject Control

Fig. 5-7. Comparison of shelf life of Changran-Jeotgal packed in a
jar at storage temperatures. Subject, Control : refer to

Fig. 5-1.

B ,10C; [, 20C; [ :30C.
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2. ¢ AEXRF FEAZY FARANE

b AR F FAWEE

@ 549

Y Ade A FFY AR ERSY 22EE ARYS © TR
% =& AT AZ2ET 245 FIY FUEGEE wIoH,
¥IE thRFRTE 10T, 20T, 30T Z =4 FuwHzrs 9o

a = sttt 3¢ FRFEEE PE/Ny, PET, PE £ o2 R3H3
A, ARdeT ZA¥sE T Fbsided ole 54 VtA
Bzl Aujy AL Ve LUt Table 5-3).

BYA L& PET, PE/Ny, PE 3928 ZR3 2=EE AFYUL o CO,

PE HNE 2E7 831, A £24F FAGEE wyon yuuys

2 AL Uetdigdch. £EZE0] ¥ A|ZFY €0, FIHEFLS T £
g 2z ot FAGe] tRFo vdt WtAZE YA yelddct. ¢#9H, 0, =
= C0, 5% W3t} viv| 3l Zr 43It (Table 5-4).

() pH

RUALE HeH Tl LEEE AU L2 pi g 2AH
gt Al@F & t2FET 4 2= AFAdgolA pH WIIt ol vz
ARGt PE vheA 2] F9, pH7} 7P A A&l en, PE/Ny3t PET
YUE AL AAJ 7 ZQF pH W37} v 238 F gt}(Table 5-5).

(4) VBN

B ALY AR F BEEE= VBNY gof thdty A F nXe L]
o] ¥ XAt VBNZ 10T, 20T, 30T 2=oA AZLdsx7t B
Il 227 5&545F AR 77 iR FET} VBN 7171 3gteon, 2xet A
7to] SR ZAo|H = PE/Ny, PET, PE TS x| X% £ oF VBNHE &£T7) =2
9ktl(Table 5-5).

N
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6) BT F
autd oz Ao AF47F 1.0x10°CFU/goll =Rt 2715318 7h54
of ¢ &2 ZoE UTHHL} ZHEE 2 2=oA AT et A7
BE+E ST 2 227 £&€4F, R AE@FES AFe FIHT
watth, el PER EXRE A Zo] PETS: PE/NyRTF Ad4 W £Ud+e
L %] 8.5x10°CFU/golld A X 40Qx] 4.9x10'CFU/go. & H 2
A& Uehgen, oF oz zrasto] A 80ds] 3.0x10°CFU/g2 LE}
Uy adcl(Table 5-6).

(6) = (L3)

X 2N FRAZLE 228 A F o] wE LIS RAIE A
AR F7t 2R HEUE FHodth 10, 20, 30T Z XEAAM AE "W
W3S B AL PE T¢I, PE/Nyet PETE PE T ZARTE Aoy
L2 WL Aoy, AR T FALAFEF M2 FARY F L B
gt nBEY FAZFI oA Z FtAF}E] 2 PE IA] T2
L3t M3te ofE £Ao] vl A UElWTh oA L nBE FAE of
Uzt F3E 000 o8 A2l Atzle] 23 AE FHHCHTable 5-7).

v SRR

B3 vhex ZA( PE, PET, PE/Ny)e] BF 10ColA FHRA7]]
277 209, 40%, 40Q€ QY wlste] AP T 409, 504, 60U E Ll
10~20¢ ¥ = AAEdcHTable 5-8, Fig. 5-8).
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Table 5-3. Volume changes in Changran-_Jeotgal packed by pouches
of different plastic films at different storage temperature

(mL)
Temp. Storage Subject” Control?
() days PE” PET” __ PE/Ny” PE PET PE/Ny
0 200.0 200.0 200.0 200.0 200.0 200.0
10 201.6 200.0 200.0 201.6 201.2 201.2
20 200.6 200. 6 200.6 206.6 219.3 221.0
30 202.5 205. 6 205.6 218.2 223.6 225.6
10 40 207.6 207.6 207.6 223.2 226.0 241.3
50 207.6 208.9 214.6 224.8 228.7 251.9
60 207.6 211.4 219.6 226.0 233.0 255.7
70 207.6 210.8 219.6 225.5 233.6 258.0
80 210.0 212.0 224.1 229.2 238.0 259.4
4 201.0 202.0 202.3 202.8 212.4 215.6
8 201.8 204.5 204.6 208.2 225.5 236.6
20 12 202.1 207.0 212.5 214.2 287.5 315.6
16 201.6 215.2 223.3 218.2 371.5 460.6
20 203.3 218.2 225.0 220.2 379.5 471.6
1 200.8 201.0 202.2 203.2 205.0 206.3
2 204.6 201. 4 205.0 206. 4 207.0 208. 2
3 206.5 202.0 208.2 208.6 213.0 235.6
% 4 207.6 207.6 221.1 208.2 218.5 349.6
5 207.6 215.3 226.8 210.3 334.5 431.6
6 207.6 220.0 235.8 211.5 354.8 452.6

1) Subject : Changran-Jeotgal manufactured by the Improved process

2) Control : Changran-Jeotgal manufactured by the Conventional process
3) PE : low density polyethylene

4) PET : polyethylene terephthalate/polyethylene/linear low density
polyethylene

5) PE/Ny : poly-ethylene/nylon/linear low density polyethylene
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Table 5-4. Change in CO2 and O3z concentration of Changran-
Jeotgal packed by pouches of different plastic films at
different storage temperatures

(%)

Subject Control
PE PET PE/Ny PE PET PE/Ny

Temp. Storage
(C) days

Cco, O, CO, O, CO, O CO, O, CO; O, CO; O

0 0.03 21.0 0.03 21.0 0.03 21.0 0.03 21.0 0.03 21.0 0.03 21.0
10 24 106 7.6 15 52 1.5 5.0 5.2 6.7 1.3 69 1.3
20 48 60 92 18 100 1.5 74 31 100 1.0 1041 1.2
30 76 3.8 106 1.5 86 13 80 13 177 1.0 178 1.2
10 40 7.8 0 127 15 157 1.5 9.6 0 226 0.9 24.0 0

9.6 0 147 1.4 14.2 26,0 1.4 289 0.6

50 7.8

60 7.9

0

0 106 0 160 03 164
70 105 0 132 0 167 04 174

0

7

27.7 0.6 34.9 0
340 0.5 387 0

o o o o

80 10.5 14.0 0 18.0 03 171 35.1 0.5 40.6 0

4 21 13.7 109 7.0 109 6.6 59 31 236 13 260 1.4
8 47 72 100 19 112 19 120 21 349 08 432 13
20 12 50 30 105 21 118 11 135 26 56.0 1.0 59.2 0
16 57 14 117 25 127 19 153 12 769 0.1 852 0.1

20 83 12 127 11 133 08 178 0.8 929 0.1 956 0.1

1.0 175 5.6 4.1 5.8 24 2.0 15.0 6.0 8.0 6.0 7.5

-

1.7 127 10.8 2.2 9.4 22 34 97 115 13 118 1.7
1.9 109 109 20 100 1.5 51 7.0 150 13 193 1.2
%0 24 98 114 18 114 14 79 58 280 1.1 380 1.0
38 85 119 16 119 13 114 40 520 09 60.0 0.6

48 62 128 19 128 13 13.7 3.6 879 05 963 0.7

D a b W N

Subject, Control, PE, PET, PE/Ny : same as Table 5-1, 3.
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Table 5-5. pH and VBN change of Changran-Jeotgal packed by
pouches of different plastic films at different storage
temperatures

(VBN : mg%)

Subject Control

Temp. Storage

i PE PET PE/Ny PE PET PE/Ny
(C) days

pH VBN pH VBN pH VBN pH VBN pH VBN pH VBN

0 6.1 253 6.1 2563 6.1 253 6.1 253 6.1 253 6.1 25.3
10 59 651 6.0 541 6.0 46,6 56 935 58 911 58 68.7
20 59 645 59 706 59 541 5.2 1181 5.4 101.2 55 81.6
30 58 884 59 809 59 621 4.9 1274 5.0 1141 5.1 103.9
10 40 57 901 58 814 58 672 4.6 150.1 4.8 131.1 4.7 118.1
50 55 99.2 56 90.5 5.8 727 4.6 1555 4.6 132.1 4.8 118.9
60 5.4 101.1 55 911 57 795 4.6 161.7 4.6 1341 4.8 126.1
70 5.2 101.1 54 941 55 795 45 163.8 4.6 136.1 4.8 131.1
80 5.0 108.3 5.2 96.1 5.2 843 4.5 161.0 4.6 138.1 4.8 136.1

4 58 651 59 461 59 40.2 54 93.0 5.7 813 56 813
8 55 66.5 5.7 481 56 446 53 1080 53 951 54 88.1
20 12 54 772 56 543 55 534 4.7 1186 4.9 1094 4.9 93.0
16 54 816 55 70.7 54 621 4.5 128.2 4.8 119.7 4.6 108.5
20 53 816 54 741 54 736 4.5 137.8 4.5 1251 4.4 1113

6.0 69.2 6.0 432 6.0 432 57 1036 58 965 5.6 88.6
58 66.6 58 541 58 48.2 5.1 123.8 5.4 1009 5.3 102.4
57 73.6 58 50.1 57 48.2 49 131.8 5.1 1089 5.0 115.0
%0 56 81.6 5.7 643 5.7 617 4.8 1421 5.0 126.1 4.5 127.4

56 86.1 56 699 56 621 4.8 1573 4.8 134.1 4.8 136.2

O 0 A W N =

55 919 56 678 56 740 4.7 158.1 4.8 1421 4.8 143.2

Subject, Control, PE, PET, PE/Ny : same as Table 5-1, 3.
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Table 5-6. Changes in viable cell counts of Changran-Jeotgal
packed by pouches of different plastic films at different

storage temperatures

(CFU/g)

Temp.  Storage Subject Control
(€) days PE PET  PE/Ny PE PET  PE/Ny
0 8.5<10° 8.5x10° 8.5x10° 1.3x10° 1.3x10° 1.3x10°

10 1.0x10° 1.4x10° 8.9x10° 1.1x10° 1.4x10° 8.2x10°
20 6.4x10° 8.0x10° 5.6x10° 8.1x10° 1.8x10° 1.1x10°
30 5.2x10° 3.1x10° 3.2x10° 4.7x10" 1.4x10° 8.2x10°
10 40 4.9x10° 8.9x10° 7.1x10° 1.2x10° 8.5x10° 5.9x10°
50 4.6x10° 8.5x10° 6.4x10° 8.6x10° 1.5x10° 9.3x10°
60 6.4x10° 1.1x10° 8.1x10° 1.7x10" 1.8x10° 1.0x10°
70 5.9x10° 9.6x10° 1.2x10° 5.2x10" 3.3x10° 1.4x10°
80 3.0x10° 4.9x10° 4.2x10° 1.7x10° 1.3x10° 2.0x10°

4 1.2x10° 6.9x10° 8.7x10° 3.5x10" 3.6x10° 4.9x10°
8 1.6x10° 7.8x10° 9.6x10° 1.6x10® 8.7x10" 6.8x10’
20 12 1.1x10° 1.6x10° 1.2x10° 1.0x10° 5.8x10° 3.7x10°

16 3.7x107 1.7x10° 1.1x10° 1.1x10® 6.7x10" 4.2x107
20 1.8x10" 2.0x10° 3.9x10° 1.4x10" 3.2x10° 1.7x10°

1.5x10° 6.9x10° 5.5x10° 2.0x10° 1.5x10° 1.3x10°
4.1x10° 7.8x10° 6.3x10° 6.2x10° 2.5x10° 1.8x10°
3.2x10° 5.9x10° 8.0x10° 1.4x10" 2.9x10° 3.2x10°
1.0x10" 3.8x10° 6.9x10° 2.6x10° 4.5x10" 2.6x10’
7.2x10"  3.4x10° 4.4x10° 1.7x10° 7.3x10" 9.1x10’
7.2x10"  3.4x10° 4.4x10° 2.2x10° 7.3x10" 1.2x10°

30

O O A W N =

Subject, Control, PE, PET, PE/Ny : same as Table 5-1, 3.
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Table 5-7. Lightness changes of Changran-Jeotgal packed by

pouches of different plastic films at different storage

temperatures
Temp.  Storage Subject Control
() days PE PET  PE/Ny PE PET  PE/Ny
0 25.4 25.5 25.5 25.4 25.5 25.6
10 26.2 25.7 25.5 27.5 26.8 24.5
20 26.8 26.3 25.9 28.6 28.75 28.1
30 27.2 26.1 26.5 30.8 29.65 29.4
10 40 28.0 26.8 26.6 33.2 31.3 30.0
50 29.3 27.0  27.2 34.7 32.7 32.5
60 30.1 27.1 27.9 36.0 33.5 33.0
70 30.8 29.1 28.6 35.8 33.7 33.8
80 30.8 28.9 28.2 36.9 34.7 34.3
4 28.5 27.5 26.3 27.8 27.9 28.4
8 30.0 28.6 29.0 33.0 30.8 30.5
20 12 31.3 30.4 29.9 34.8 33.5 32.8
16 32.8 31.2 29.9 36.5 34.7 33.8
20 32.6 31.9 31 38.0 35.6 34.9
1 26.3 25.9 25.7 29.2 27.9 27.7
2 28.7 28.5 27.9 32.3 29.2 29.1
3 30.7 29.1 29.0 33.3 30.9 30.4
%0 4 31.8 31.1 30.6 35.8 33.3 33.5
5 32.8 32.1 31.9 38.1 35.3 34.3
6 33.0 32.2 32.4 38.1 36.7 35.6

Subject, Control, PE, PET, PE/Ny : same as Table 5-1, 3.
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Table 5-8. Sensory evaluation results of

by pouches of different plastic

Changran-_Jeotgal packed

films at different storage

temperatures

Temp. Storage Subject Control

(C) days PE PET PE/Ny PE PET PE/Ny
0 10+0 10+0 10+0 10+0 10+0 10+0

10 8.7£0.95° 9.1+0.74* 9.5+0.71°
20 8.4+0.84° 8.9+0.74° 9.7+0.48°
30 7.6+0.84° 8.9+0.57* 8.6+0.84°
40 6.3+0.82° 7.0:0.67° 8.5:0.97°
10 50 5.8+0.79° 6.2+0.63° 7.6+0.84°
60 2.9+0.57 5.7+0.82° 6.2+0.92°
70 1.7+0.67° 3.3:0.67 5.7+0.95°
80 1.6+0.52° 2.8+0.79° 4.6+0.97°

8.7£0.67° 9.4+0.70° 9.2+0.79°
6.6:0.84° 6.6+1.07° 7.0+0.94°
5.1+0.99° 6.4+0.84° 6.8+1.03"
4.6+0.84° 6.3+0.82° 6.5+0.97°
3.2+0.79% 5.2+0.92° 4.7+0.95°
2.0£0.67° 2.4+0.70 2.9+0.74°

- 2.6+0.52° 2.5+0.53°

F value 147.12 123.05 48.22
P value 0.0001 0.0001 0.0001

87.42 90.54 77.54
0.0001 0.0001 0.0001

0 10+0 10+0 10+0
4 7.9+0.74° 8.2+0.63° 8.6+0.84°
8 6.2+0.79° 7.8+0.63* 7.5+0.85°
12 3.4+0.52° 6.4+0.84° 6.2+0.92°

10+0 10+0 10+0
6.8+0.79° 6.7+0.67° 7.0+0.94°
3.5+0.71° 4.8+0.63"° 6.7+0.95"
2.7+0.67° 2.9+0.74° 5.8+0.92°

20 16 2.8+0.79° 5.7+0.82° 5.6+0.84° - 2.5+0.71° 2.4+0.70°
20 - 3.6+0.52° 4.0+0.67° - - -
F value 111.75 68.78 45.47 89.81 78.51 57.17
P value  0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0 100 100 100 100 100 100
1 8.6+0.97° 9.4+0.70° 9.7+0.48° 6.2+0.79 6.4+0.84° 8.4+0.70°
2 6.5+0.71° 6.5+0.71° 8.4+0.70° 2.4:0.70 6.1+0.74* 6.5+1.08"°
3 5.4+0.84° 6.5+0.71° 6.5+0.85° - 2.6+0.84° 2.2+0.63°
30 4 2.5+0.53 3.7+0.67° 5.0+1.15° - - -
5 - 2.4+0.70° 4.7+0.82° - - -

6 - - 2.4+0.52°

F value 106.62 153.39 113.70
P value  0.0001 0.0001 0.0001

68.08 147.26
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.
Subject, Control, PE, PET, PE/Ny : same as Table 5-1, 3.
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Fig. 5-8. Comparison of shelf life of Changran-Jeotgal packed by
pouches with different plastic films by storage
temperatures. Subject, control : refer to Fig. 5-1. PE,

PET, PE/Ny : refer to Table 5-1, 3.
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3., 9 AXF 2AAAZY FAFAG

7F. pH

Ao A7 A ERSIe] 2EHE AYY o 2= pH HFHE =
Asteth, ARFE ERPRD 2 SRS AR pH BT Hol v
23 tFstsdrt. PE I8 F S, pHrt 7M1 ZA 245t en, PE/Ny#
PET & EF2 A A7t 5<¢ pH HEI}L vl 23 FHolth(Table 5-9).

Y. VBN

oRo] 378 A% & AAFE BN ol el Aol HAE EHL
]2l H¥LE ZASIATE. VBN 10T, 20T, 30T 2=oA AZILdLI A
352 SE7 BS4S AW ETRT VBN E77F Horen, eE
Al Zte] FUdRZAM A= PE/Ny, PET, PE BRI £O2 VBNHE £E27]
Z}oltl(Table 5-9).

L=

X

. AFF

EANEE 2t Lol AT ¥ ALY FF4E AL 4 2271
275, URT77 AIEFEYG Bd5 FI7F wsich. 3 =
Rzto] ¥} PETE EZET 2 Hrl AF4 H3s e 10CHAE 27
4.5x10°CFL/goll A th2 72 7% AF 80d#7x F£7 F74sto] 1.1x
10°CFl/ge 2 HIAE vehigden, NPT ALE 804x712 F7he
st ot AEFRTE 1 logit W& 6.4x10°CFU/ge UEI A TH(Table
5-10).

EARAE
EARAINT HAEE ST BB A HTZF 2o LM Az
%5 25U 10ToA 2371 404, AEF7E 704 E FA /R 7] 3] 30
ARHL THE LS 4 JYvh E X ETARA PE, PETY A 10T
oA FAFA 7ol thEF71 30, 404l v3f AEFE 404, 604 =
UeElL 10~20d 3= A= gcH(Table 5-11).
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Table 5-9. pH and VBN change of Squid-Jeotgal packed by pouches of
different plastic films and jar at different storage temperatures
(VBN : mg%)

Temp. Storage Subject Control
(C) days PE PET Jar PE PET Jar
pH VBN pH VBN pH VBN pH VBN pH VBN pH VBN
0 6.2 1463 6.2 1463 6.2 1463 6.2 14.63 6.2 14.63 6.2 14.63

10 59 2030 6.1 1848 6.2 1591 58 21.73 6.1 2041 6.1 19.18
20 5.8 2256 6.1 21.24 6.2 1843 5.7 2719 59 2433 6.1 21.32
30 5.8 24.08 6.1 2268 6.1 19.84 5.7 31.32 5.8 2949 6.0 24.14
10 40 5.8 27.72 6.0 25.20 6.1 20.72 5.6 3454 58 31.32 6.0 28.56
50 5.7 2940 6.0 26.40 6.1 21.15 54 36.54 5.633.200 6.0 29.82
60 5.7 3228 59 27.14 5.9 2343 52 4437 55 35.00 5.9 33.27
70 55 3476 58 2996 59 2544 5.1 48.76 55 39.48 5.9 36.74
80 5.4 36.00 5.8 30.52 5.8 2891 49 5642 5.6 4530 5.7 38.08

3 59 2142 59 21.14 6.0 1920 58 2430 5.8 2256 5.9 21.03
6 5.7 2530 5.8 2282 59 21.07 56 3129 58 26.71 5.8 23.86
9 5.6 2712 56 23.40 5.8 2324 54 4956 5.6 3094 5.6 25.67
20 12 5.4 2934 5.4 26.72 5.7 2422 53164.12 5.4 4234 5.5 28.33

15 52 3147 53 28.11 54 2548 50 7134 5.1 5841 53 31.49
18 5.1 36.44 5.1 29.96 5.2 2758 4.9 87.08 49 69.72 5.1 39.11
21 48 38.36 4.9 33.88 5.1 31.64 4.7 9268 4.8 8596 4.9 48.30
59 19.74 59 18.84 6.1 1663 59 2520 5.9 23.80 6.1 20.69
5.8 2492 58 21.04 6.1 2090 5.7 32.76 5.8 30.66 6.0 27.20
5.7 27.16 5.8 25.34 6.0 23.10 5.7 49.84 5.7 40.01 6.0 32.55
54 31.64 5.7 2940 6.0 2485 55 7484 56 6482 5.9 40.74
5.3 35.28 5.7 32.76 5.9 30.73 5.0 84.00 55 70.28 5.7 48.23
5.3 4466 5.7 4124 59 3742 49 9520 54 84.00 5.7 50.82

30

D b WOWN =

1) Subject : Squid-Jeotgal manufactured by the Improved process

2) Control : Squid-Jeotgal manufactured by the Conventional process

3) PE : low density polyethylene

4) PET : polyethylene terephthalate/polyethylene/linear low density
polyethylene

5) PE/Ny : poly-ethylene/nylon/linear low density polyethylene
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Table 5-10. Changes in viable cell counts of Squid-Jeotgal packed by

pouches of different plastic films and jar at different storage

temperatures
(CFU/g)
Temp.  Storage Subject Control

(C) days PE PET Jar PE PET Jar
0 45x10°  45x10°  45x10° 45x10°  4.5x10° 4.5x10°
10 8.2x10° 4.1x10° 3.5x10° 8.3x10° 8.4x10° 6.6x10°
20 6.4x10° 5.0x10° 4.0x10° 2.3x10" 3.6x10° 7.1x10°
30 7.1x10°  6.2x10° 4.5x10° 8.7x10"  4.8x10° 8.1x10°
10 40 49x10°  7.6x10° 5.1x10° 1.1x10° 6.2x10° 7.6x10°
50 2.2x10°  1.9x10° 6.7x10° 1.9x10® 1.1x10° 8.3x10°
60 2.2x10"  4.4x10° 95x10° 1.6x10®  7.6x10° 1.1x10°
70 2.4x107  1.0x10° 9.8x10° 1.2x10® 1.2x107 2.7x10°
80 6.4x107  1.4x10°  1.1x10° 1.1x10® 1.4x107 1.0x10"
3 7.3x10°  9.6x10° 3.8x10° 9.8x10° 2.8x10° 4.2x10°
6 3.7x10°  9.0x10° 8.0x10° 1.1x10° 8.8x10° 4.8x10°
9 2.3x10°  1.9x10° 3.5x10° 4.1x10° 1.2x10° 1.2x10’
20 12 1.8x10"  59x10° 1.6x10° 1.7x10° 4.6x10"  3.4x10’
15 2.8x10°  7.9x10° 3.9x10° 45x10® 54x10° 6.8x10’
18 1.0x10° 6.8x10° 9.0x10° 4.2x10®° 8.2x10" 7.9x10’
21 1.7x10°  1.0x107  1.9x10° 4.9x10° 1.2x10® 1.1x10%
1 8.0x10° 6.5x10° 3.8x10° 1.6x10° 2.7x10" 5.1x10°
2 1.6x10°  9.2x10° 8.6x10° 3.7x10° 1.0x10" 1.0x10°
30 3 57x10°  1.0x10° 3.1x10° 59x10° 1.5x10" 4.0x10°
q 35x107  2.7x10°  3.4x10° 2.1x10® 3.7x107 2.3x10"
5 4.6x10" 3.8x10° 52x10° 4.4x10® 4.2x10® 7.8x10°
6 8.1x107 95x10° 7.9x10° 7.4x10® 6.5x108 2.2x10°

Subject, Control, PE, PET, PE/Ny : same as Table 5-9.
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Table 5-11. Sensory evaluation results of Squid-Jeotgal packaged in

different plastic pouches by the storage temperatures

Temp. Storag Subject Control
() e days PE PET Jar PE PET Jar
0 10+0 10+0 10+0 10+0 10£0 10+0
10 9.2+0.63 9.8+0.42° 9.8+0.42° 8.3+0.67% 9.0+0.47"° 9.3+0.67%*
20  8.3+0.67% 9.4+0.52% 0.6+0.52% 7.4+0.70° 8.2+0.42°¢ 8.2+0.63%
30  7.1+0.74® 8.8+0.63* 9.1+0.57*° 6.1+0.88° 7.3+0.67¢ 7.4+0.70
40  6.1+0.74° 8.3+0.48° 8.7+0.48° 4.8+0.63" 6.3+0.48° 6.5+0.53°
10 50  4.7£0.95Y 7.6+0.97¢ 8.0+0.47° 2.2+1.14° 4.6+0.70° 5.1%0.74
60 1.7+1.06° 6.5+0.53° 7.4+0.52 - 3.241.48% 3.4+0.84"
70 - 4.5+0.71" 6.1+0.74° - - -
80 - 3.2£0.79% 3.8+0.92" - - -
F value 111.111 131.599 114.488  84.015 77.624 95.803
P value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0 10=0 10+0 10£0 10£0 10£0 10+0
3 8.1£0.74* 8.7+0.48 8.7+0.67° 7.8+0.63* 8.0£0.47*° 8.1+0.57%
6 7.0+0.67 8.0+0.67* 8.2+0.42* 6.1+0.57° 7.3+0.67° 7.2+0.63™
9  6.2+0.63" 7.1x0.57° 7.5%0.53" 2.2+0.63 6.1£0.57° 6.40.70°
20 12 3.120.57 6.240.79° 6.8+0.79° - 3.40.70¢  3.0+0.82¢
15 - 45+0.97 5.4+0.70 - - -
18 - 3.3£0.67¢  4.1+0.74 - - -
21 - - 3.4%0.84¢ - - -
F value 107.688  85.526 89.410  220.366  450.149  105.710
P value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
0 10+0 10+0 10£0 10+0 10+0 10+0
1 8.0+0.47 8.7+0.82 8.9+0.57 7.3+0.82% 7.3+0.82%® 7.3+0.82%>
2 7.240.63 7.8+0.79° 8.2+0.42 6.7+0.82 6.7+0.82° 6.7+0.82°
3 6.1£0.57* 6.9+0.99® 7.5+0.53*° 35+0.71 3.5%0.71° 3.5+0.71
30 4 2.840.63 6.2+0.79° 6.8+0.79° - - -
5 - 5.3+0.67 5.5%0.85 - - -
6 - 3.2£0.92° 4.4%0.70 - - -
F value 155579  54.071 65.574 56.012 85.020 67.473
P value 0.0001 0.0001 0.0001 0.0001 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.

Subject, Control, PE, PET, PE/Ny : same as Table 5-9.

- 104 -



A4d Qo

27 FEFAM dzrFo] vt AEF &I 4, head
space?] COx5 =, pH, LZk, VBN, 12|31 B8 W3y @4wrsigdct. #6537
AH10EREE ) A2 A AEARO AAHE 7I€& 6.0 o]y =23l 4
A 78S dBSEE o, AZY FF2EU 10CToAA thzxF7t 40Y, Al
17 7042 SRR 7| o] 30¢ dFEHE= EIHE UElNTH

AL m9x EA(PE, PET, PE/Ny)dlA AZLE7} &5 1
A cop E¥ F3 SNBISEEI JiEIHEHGden, RN &
PE/Ny, PET, PESE wgicvt, ¥, pH, L3k, VBN ¥HEH&E
watom I thgo| PET, PE/Ny?] €22 UEeigtem, 3 A Fzto] 9lof
A AE 7 thRFoll u]ste] ME &=L @Rt ArTt

BUARAL DA EZRY FSZAHI0E )N AEH FAHE EF
JEE& 6.00| 223l FARA TS HF3AS W, 10T A PE, PET,
PE/NyZ% 2] FARA 7| T 271 204, 404, 40€Add w3t A|@F
L 409, 509, 604 E UEIL} 10~202 A% A=E T},

BARAL A FASEHSO i BHBAE RAIRE A} HEZ A
t €71 &9, pH, L3k, VBN, I5Z AL Fol FBTAIN woom, 393
XM= T2 F3, pH, L3k, VBN, F5ZH ATl FAAAT} wof A
Z TR A FHAANEFFLER o]&Y + A& ZoZ it}

AR ZE B X (PE, PET) ER3le] 2=HE AYYE of 2=E
pH , VBN, AF5HIE 248 23 A3 d2RFET ZF 222 A7)
v ¥ pH W37 FHo] vlad kSTt PE mX Y F-9, pHIl 7 2
A ZAstgen, PET HE A2 A7 5 pH M7 vjay FHHArl
VBN 10T, 20T, 30Ce 2=oN AZd7t BFAstL 227 545
A7 s ZRF Rt VBN F717p Agten, =8 AZto] FUARAAANE
8, PET, PE B} X E2H ¢ 2 VBNHE &=71 gt ZAEE 2} =
oA AR %o A7 WEFTE FHXY 2 2527 &5, 2T
7t A1 FET Bd4 S wsivt. el PER EZ Y A zo] ¥} PET
2 EZAY A Hr AFS W e 10T E &7 4.5x10°CFU/g
oA tizFe F$ A 80UMAIA F47F F713t] 1.1x10°CFU/go 2
AAE VeI LH, AR FEE 80UATIA] FIte St AT

- 105 -



Brl 1 logZt %2 6.4x10CFl/gS UE A TE.

FARAING 2B E AT B AR FEFAA ALY K5 2=
10ColA thRF7E 408, AE 7 7082 EAFA7130] 30¢ AAEHE &
IE d& 4 gt ®E 39x] E=AQ PE, PETY A$ 10TCoA EZHF
Z]71gto] thRF7} 30, 40€Ad v AP FE 404, 60¢=E LEIY 10~
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HeZ M= 7|z FEh 230 WL Mgs HE

A1d A&

pilot plant, & WP 33 5kg +28 ARE 7L WA= 7Y
o HH3s 2AYsAch o Y3 2AYS scale upA T plant scale,
5 43 200kee RABA FH HEAA BTt

A2d A5 9@ vy

1. g A&

Ao il et LF 23| oA o8 H o €} (Theragra
chalcogramma)of A £2|gt Wz R 2FoJE HEE A&t en, o
E TEFANE(F) FEE THAA FFLsUL

B, 2B A7 Az A&
2-1). E%(corn syrup)Z (F)HEAI2AlY AFoT
(dextrose equivalent, DE)Zto] 40~45¢l xt}3 Q
ol 2FAELE TFLFES AHEStch 2 o =ul W GduiFol A&
FAEE AUES FYMA AHEstT
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A 34

AN F7t Ske
Btk o #HH3 nd
ARt FHA HEAA

22 N2E ANz YAz AEe HYE 2y

& & scale upA|Zl plant scale, & &t 200
nglth FHY LG AW 2L oY 2

SUUAE AAT F 0128 ALEA

B o

AL,

o ¥ AVARE ¥ F24E A
o thy izl 30U 44 AATH ol F TUYFL AA T F A2
o o] 23 ZuE & ¥ TFWA FolTh Table 6-1, 2 FAH &

ol AZe] pilot plant.‘?—]- plant scaleo]] QlojA 2z} Z A pH, VBN, AT
T WHEE A AL Aol 2] $x|7} SAstd o, 23 Ru T 94|
= Aol glolA plant scale.,] Zko] &7t E=okon}, AlA=R 7|HE F

43} RuYe g FEAJdE Fast gk

Table 6-1. Comparison of pH, VBN and Viable cell counts at each step of
Changran- Jeotgal manufacturing by Improved process

Raw - - Ferment Adding
material Salting Draining “ation corn Syrup Product
Pilot 7.14 6.99 6.94 6.57 6.50 6.23
plant
pH Plant
7.14 6.95 6.93 6.53 6.48 6.19
scale
Pilot
VBN plant 20.75 20.40 24.10 54.30 43.75 25.30
(mg%) Plant o o0 90us 9520 5580 44.80 26.64
scale
. Pilot - _
Viable p 4 ! ’ ! i
ab plant  O1X107 17x10" 1.3x10"  58x10 5.1x10 85%10
counts Plant , _
(CFU/g) sc?ile 51x10°  2.0x10"  1.6x10"  75x10° 6.9x10"  1.0x10°
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Table 6-2. Comparison of pH, VBN and Viable cell counts at each step of

Squid- Jeotgal manufacturing by Improved process

Raw - . Ferment Adding
material Salting Draining —-ation corn syrup Product
Pilot 6.98 6.72 6.64 6.42 6.33 6.20
plant
pH Plant
6.98 6.69 6.53 6.31 6.28 6.18
scale
Pilot
VBN plant 19.85 21.00 26.60 30.20 23.65 14.63
(mg) Plant —gor 0506 9880 3372 2765 1856
scale

: Pilot -
Viable 5 4 4 5 4 5
cell plant 5.0x10 2.7x10°  2.1x10 7.8x10 6.1x10 45%10
counts  Plant

(CFU/2)  ¢eale 50x10°  3.0x10"  26x10"  9.6x10° 6.9x10"  8.0x10°

Aad Qo

23, %o 200kgS AL FA FHLAA Kottt Pilot plant}
plant scaleo] 3lojA z} FH pH, VBN, Ad4 WIHE ZAIY ZeE &
Atol o] 7 fAalstgen, AAZ 7YY A3 RAYS 1Y FH&AT

tdl= 77t elslich
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HM7ZE oiz] AZo Histamine =X

A1d A

AL ovhFe &, WP, AL Fol Ade st e A=A
A7t 2% @ 0 gEL] Aol Ysto] WRE A EAAA 442 A
FoE WENY Fold AW fel ohmlatoly AR Yelol=et 73

2 geel o3 B4 2ARY FoE AU Ao Y AR A
£ Y& ofF FolA 53 45 olFE UE Aste HEel 2719
Proteus morganii &} Z& AlFol &34 A M decarboxylase?] ®EFAF B¥F
SOl &3] otm=ato] £33 E o F5 anineEAE At

=3t amine € E3] Histamine2 histidineo] ®EIX ¥12 S o ox A
BH ZoE FASZ oSS HA3NAE of WAI] 4L allergyd A FH
9 ¥ EF F9 UE I FAL BF Od FolN do] Ui FolAlH
Adlol FEAV AT 2ol AT FF, 08, UL, FE, AT
ojcttt, B E histamine?] 2EFA 5E 100mg/100gE XH 3 glt},

=

e

uEtA £ dFdAde A Fd ALY FE FoAAM K5 anineEE
Histamine?] &8 &A 3t K git},
A2d A5 2 W

1. 43848

2 a7l A8H AP FH TYAY T SANE(F) L ch¥uiael
N FUR 135 BAES AR AgstaTh

2. Ay

Ion exchange chromatographyE o]£3to] &A% 510nmoll A EFEE &
Ao MAYE o sted AT Hart,
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AlZ 10g& 23t E 20ml& 718te] A3 F 10%TCAE ] 20ml& 7}3}
o 1027t WX 31Tt sty AL 50ml =2 ¥} o] YL 10nlE H]
o|AH o] # 3}l 10% NaOH & & 2 7}8le] pHE 4.5~4.72 ¥ F 0.4N R4t
$#3Y 10nlE 718t EY3A oA TP FYU3IAL o]ofA 0.2N
29 3F 8mlE ZH FTHAACE. I o $Xo] FHH I LEIRIS
0.2N HC1 €& 8nl2 &&A|J|L w2 1.5N Na2C03& o2 pH7Z ZE
3ted 10mlE Ftrh. F A @ Foll 1.1N Na2C03-€ ¢ 5ml 33t o 7jo diazo Al
F2mlE FUI5ta, 1EF pH7E ZAEY ZHEeE Y 2nlE 715t L3 &

EolA 5E8F &35 510molA FFEE FF gl

A3d 23 @ un

A2t F9el 13F2] A2 histamine {3 ion chromatographyE o] &3t
v o2 FAH( Zz} ZAAUE, HA, HE T& TRY AL
histamine ¥ &Fo] 9.236mg/100gE 7}A & 4£X&E B, O 29 3R ZE
B 2mg/100go] &},

37CoIN 547 AAHAE W histamineBFE TIFE Rgo] A4FA
Hrop Zeiztey, AZA 2 FAE Uehidd ALz} oirpn A2
3 271 dotzin
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g% (mg/1009)

Histamine

& (mg/1009)

3

&

Histamine

g HYR E by 2R Holgi ERbY e
5
s
3l
o L
b
0
R e UBIEA ESE BEIIR MR

Fig. 7-1. Z % A 29 histamine & F
O, 0¥9 ; B, 54, 37T
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AN4d Q9F

Histamine histidineo] A|do] 2j3lA A HA decarboxylase?] & El
ol 23] EdlE FHH AR allergy WIS o7l dd EF
2] stitolrt.

A7 F2 histamined] T FE S & A3 HAHolA 1.46mgw,
AL 9. 24ngn, ZINA 4.27Tngx, 23] A 1.109mg%, o] LgA 0.206mgx,
EE7A 1.725mg%, FTA 1.636mgx 5O E LEIRI, o] & 35CToA 5
U AU E e AP} Zo] histanined] FFo] &2 A2 I ¥F

o] &893, It BEF Frste RoE Usiwrth

o
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M 8% XHZ =9 hiatamine Es{# 22

A1d A&

SHECIY nAEY FAHA AR Fol BE, E8FH = histanine}
< biogenic amine A E 2}l #71G712A BEHH FHE Ze=th.
2Lt 5% ¥ biogenic amined Algo|u} T2 e Y &, A2, #9

3, pHE H¥EF 22 5o 32T ¥ A= RLeE ¢3H ME}

ARt o g AEoO|LU S B4 S8 biogenic amined ofm|i=4le] nAlE &
&2 ©RIAZIE] 2lste] AAEFHAARH, ol nPEL] HHdIA
Peudomonas, Proteus, Salmonella, Bacillus, Lactobacillus 5 W2 £/
A5l &3te] AEEHEe 2.2 BaFa 9rt. o] F histamine A F
S d2oJE F973 biogenic amineE R I F 1 git).

Histamine3} Z2 biogenic amined A}foly FEo] HAZ EZo|xqt

-

o]Eo] tiFoZ UA[H AEFL MY ZPole 2FES uUstA "ol
YA O T histamine2 FHA U FAAZA FFS v ZLE ¢
A glct.

ol biogenic amine FFHOE ThY JAY w doluh:s Fge o
27%, BF Hol, £F, 29 Sl ¢AL vk
Hetd £ AFNE AT FAME AT FBL olgstel 1 5

histamine £3]%0] & F& Ea njokste] Rk},

A2d A5 9@ vy

1. 48 A=
2 dFoA ALY AEE FAHAEHC] BLABEE A
t}.

oft

P HEE o83

-

2. 4% WUd
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7hodF 29

A2 R oA histamine B3 5o0] Q= F& Ee3lr] ¢35t table 8-13}
Zo] AL BtAYN O ZHN histaminedt FH 7} A PujA|E R A5l A&
stoivth. H3uiRlof] W3] A ARE =@ F 7CHA 36AT MY
Stol Zol ZAHW, 1 wjx] flel diazo AloHE Asbste] WAAA WA

EE BHsle] Eo2H histamine £ 50 2 Ea gt}

¥,
rr
M
N

Table 8-1. The medium for the isolation of amine-degradative

bacteria.

Histamine dihydrochloride 0.2¢g
KH2P04 0.1g
NaCl 4.0g
MgSO4 * 7H20 O.2g
Agar 1.5g
Distilled water 100ml
pH 7.0

U. Histamine & %

A2 10g& 25te] 2 2001L 7lstel ZAEY T 10% TCAR A 20mlL 7}
sto} 10820 YA SATIF ol3kstod Jdg 50012 Wrh o JAg 10018
Mol A o] 21513 10% NaOH €& FH7}slo] pHE 4.5~4.72 ¥ F 0.4N X
B BEFY 1001E Astd TUSel olemBAN B 2UHZ olo]A
0.2N 2At&k3 ) 80mlE ZHol THAATt. 2 v Ao F2H d|2E
S 0.2\ HCl € 8nl% RZA|J|3 Ee & 1.5N NaC0s& B o2 pHTE
27483t 10mlZ 3irt. FAIE#A 1.IN NaC03& % 5ml 23t o 7]0f
diazo A|¢F 2mlE F718ta, 12 F pH7E 2R AZ AHE Y 2nlE 71351y
AE3| ZEoA 58 F FA A 510l M FFEE SFH T

t}. @29 histamine 3 %

Nutrient broth 500mlo]] histamine FEFA] ¥ (Sigma)E 2Z}Z} 1000ppm%]
75t 2 pH— 7.0, NaCl2 4.0%2 HJ7I3 F 36417 FujaT FFE 0.05ml
HE8t 35ToA 100rpme 2 MEu| st A vl g A o] wE anine E3)
A=g ZA 0T

c =2
5 —=

_llN'
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120

100 T
80 T
o7 y =18.182x
ot R =1

Histamine (ug/mi

20T

0 0.554 1.005 1.310 1.561

0.D (hm)

Fig. 8-1. Calibration curves of histamine

A3d 23 % 1 F

- A wjxjoA AEH FH4S EF Gram 24 o], catalased}
oxidase ¥ O 2 AlL Pseudomonas spp. = Al62 Entrobacter spp. & 3
Hr.
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Table 8-2. Biological characteristics of isolated strains

Items

Al

Al6

Gram stain
Shape
Oxidase
Catalase
H - L(O)
(F)
Nitrate
ONGP
Urea
Esculin
Motility

Casein hydrolysis

Lipase(tween 80 hydrolysis)

Fluorescent pigment

Indole
V-P

M - R
Citrate
Lysine
Arginine
Arabinose
Cellobiose
Lactose
Glucose
Sucrose
Trehalose
Dulcitol
Salicine
Maltose
Raffinose
Mannitol
Rhammnose
Xylose
Galactose

rod

+ o+ o+

H o1+ + o+ I+ + + +

o+

H

rod

+ o+ o+ o+

+ o+ o+

H o+ + + + 4

+ H O+ H O+ o+
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2. 2879 Histamine £3]% Bla

120

100

80

60

40

Residual rate(9

20

0 5 10 15 20 25 30 35 40
Culture time(hr)

Fig. 8-2. Comparison of histamine degradation by the isolated strains at

35T. [, Pseudomonas spp. : A, Al6. Entrobacter spp.

3. Al& 9| Pseudomonas spp. 7} A1 9] histamine & HF<] H3}

300

250 |

200 |

150 r

100 r

Histamine(mg%

50

*——o 4
0 15 30 45 60 75 90 105 120

Fermentation days

Fig. 8-3. Change of histamine in the hydrolysates of salted fish during
the fermentation period. A, alone salted fish : <, salted fish

plus Pseudomonas spp.
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EH Ao &3}l histamined &3 H5o] 2= #F O =F Pseudomonas spp.
Entrobacter spp.°] =8 H g oem I £ Pseudomonas spp.”7} E3l5°] ¢

ol AL & 4 9lart}. Pseudomonas spp. & A Zo]] A 7}5to] histamine?]

A4d @ oF

4% PtoA  histamined] E3eE A FE& EEE EHE,
Pseudomonas spp. &} Entrobacter spp.5°] |ZE Y3, £ Pseudomonas
spp. 7} E35ol 9 Hold A& & 4 Udrt. Pseudomonas spp. & A Zel

A 7}31o] histamined] AFA

o,
t
il
r J
s
o
2
e
32
filo
£
=8
o

ot
o]

=8
)

)

o
ok,
ox,
o,
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Mo® LTS |ESIIZ ANS S8 Mol
AERZEZO Y

A1d A&

feElvety AZAPLE AESFHoE WA ARE el 19974
24,044 M/T, 1998 42,834 M/T, 1999d 60,670 M/Toll 2 BT Z 73
Z7}st glth. o] FolA $EA L 19982 H-¢ WAL 3,804 M/T,
2R ARZ 1,632 M/T, FIAZL 725 M/To] AAEHE & AN A g Airake
15~20% 7}%E XA PCHAERTAZ, 2000). ol FERLL T A
HEE 15~20%8 Qg AZojA 7~10%8 ANg AZL=E tH-‘?——“?_— HREa 9
LB22 HEG FAAH AZAEFY o] AF3HA HAE & dFedAE
Az HEYE Y 5 At YEE NMUFozA HA=R ﬂff}@l whE - =
JNE e ¥ 9 AYALY JuE Hi, AEFY BAENE 2R A4

=

—

—

4

2 A7AELS APAZYAY WAL Ast] VED VL UHoT B
4 BHE BAA HUY APo] R PPN 4T 4 gt 4w
ooha @ 7ta 88T A 4HE A §7 FAY BFH £
gRE AF £, @ 4 AHPY FTh FHOE AW Z¥ AR, O
Aol H¢ VUARNTLY ATt FHOE AW 2FE IFH, @ o
A2 AT FNOE AU AEFY WANR 502 FERD ol Hy o
A ohestaa stelth weld B dTolME WA 37 W 4UFe B4
& AL 4 9 Ad Y BAL LA oF Ryl FA 2
BE 2Ye zASEon, W Aol JE A§ 3 YT FolA Y%7

o
A2 MAS FAAD 4 Y LARD A7t 4B 24 WHAA
ZAT Aol HANE I BE B ZAste 229 4F/0S ABA
RS
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A24d AE &

1. Al &

a4 E2 F28& A=

7}.

1993;

A, 2001)4 o= Mot

1999;

o}’

1999:

»

1998: &

’

1998: Oh etal.
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il

=
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bz

sttt

28 ARE AL

i

K
|

S

3}

, 30 °

7

2. FATEFY B

ez Az

X

B

<

ol
Nz

ol 30T oA 3Y

S

+ MRS brotho] 4A3F 7}

f13
=1

o

bel Uehd Fehe

ok 3]
OO

Fol 30Cof Al

S

3. 344 EEAY F

A

gadH EZY

7}.

o

sttt

28 2A8 ARE AR

. A #8999 Az
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FAolth sl P2l w2 7 §3AA FAolTt FUY ¥ FF4
g JlA Qe WHAL F02 A AP $F - AES AAY 3
& AHgstdr,

4. ¥4 =3 AN ¥

o34 9A8 24

M@ 7% TR W brothelTh AR $2BE 4% ¥ HEE Y The,
FAE MFAS FES WA A A FAEE F 34 ¥ E 24
sl 2o FAE AL 4 Yk HALEMOE FeaAch

5. A8 8 g Ax
BEQ Aol AHSHE A7 Az WA I 242 e} 2

7 AR

Z2A 2 RS AAT 2AFE 105 Aol 02T H2 T AU
Al &deo] HI7IE 33 wEHCLE E71E Wiz | e, HTEE 272 A
©@3ted, 0~5C2 S dMdolA 34 S4AATE. 472 YR E Table 19
2L Zn|¥ vt EFSATHFig. 9-1).

Husked and gutted squid
— Washed 3 times for 30min in 10% NaCl solution

— Drained

— Cut into appropriate size

— Fermented at 0~5C for 3 days
— Seasoned (see Table 9-1)

— Bottling

Fig. 9-1. Processing procedures for squid Jeotgal.
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g, 3R
4% 3T 10 ke B QG 1 ke LT SYPte] 5ColN 2442 AHY o}
2. A4%3 HEL AAVT o8 10v NP5ol 02T B2 ke AY
of Al §4o] WS 33 WEYT. EE
3
8-

(o

w3 ¢ oohE, G AV=
Tateo], 0~5T HA4AMolA 3087 £48A7ct. 5485 YEE Table

12] A o% Zo|¢ v} =AY cH(Fig. 9-2).

Mixed 1lkg of raw material(stomach and intestine of Alaska

pollack) and 100g of NaCl
— Stored at 5C for 24hrs
Picked out parasites and foreign materials
Washed 3 times for 30min in 10% NaCl solution
Drained
Cut into appropriate size
Fermented at 0~5TC for 30 days
Seasoned (see Table 9-1)

Ll L

— Bottling
Fig. 9-2. Processing procedures for Changran-jeotgal.

Table 9-1. Compositional components of condiment of the Jeotgal

used

Raw material Squid Jeotgal Changran Jeotgal
Ripened Jeotgal 73.2 76.7
Sucrose 3.0 2.0
Sorbitol(powder) 3.0 2.5
Starch syrup 11.5 8.0
Powdered hot pepper 4.0 4.5
Vitamin C 0.2 0.2
Lactic acid - 0.2
Glucono-6-lactone 0.2 0.3
Spices and seasonings 4.9 5.6
Total 100 100
Salinity (%) 6.3 7.1
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6. & F4 % HEAH HAA

HoNGR #r EA
R AQ 7% 89S PYHSE Agstden, Ao oBy A

+& 784 Waring blender® 287t FAHAZ F FHAH3] HAHF dof o
3| A pour plate 22 AFFE FA3IAct. A& v A do] 7% HHH
WM agar& AM&3t oM, 30TCoHA 72A1 7 wjg3te] Fatdel viehd Fete

48 Azstqch,

g 4R F5 27
Lactobacilli MRS agarolT} bromocresolpurple 0.004% 3 7}5to] |2t
g wjA & AREStYlTh. A&7 EUHE iAot A iR E FFAAA 3BT
of A 48A]Zt wigF3dte] FIAGO] UEld e} FollAd FetY F ool =3H4

gol A4Y WA +£8 AZsa,

. 2z =34
Alzol 9uf el FFHFE J18tH uHA ]l F ARAA EdL I gL

2 0.1 N NaOHE 33 @3] 2ae) ¥& 784

ul. VBNS =3

Convay unitE o] &% m|% HibPo e g @7]dL9 & F3toch

i dEe =4
Aot 2F42 Aol uyY AL Ao T AEEEA(YF— LEHSE



EESt, Merbabu Trading Co., Ltd, Japan)& A}€3}o] &A 31},

Z

K

A3d 23 o

1. AZ 44 F8 ¢

o

T 23

e

HAY ¥ U Het AAS Yo nPEL He - TAHML A, AR
& vl X3t Bacillus sp. 8} T/ Aol HAY F2 uPEEZE UE
goh oeby Hd BuRYAM oW PP EEE Yeast-l, FEE
Coccus-M, HA XX ZdoA EeH I AU EFRE Yeast-C, Bacillus
sp. 8] && Bacillus-C2 ZtZ} FH3III ol&E& HFY FHFE& FAIFE

A gkt

=

Bacillus-C

Fig. 9-3. Microscopic photographs of Gram stained microorganisms

isolated from the deteriorated Jeotgal.
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2. ¥ EAY &4

Az, OBz, EA T F 3234 HE U & HERY JYE FE
S LR A HAFY IHE AdAANZ £ e sEMIOE 2
A 3= Table 9-221 Zrt}

FTEYZ FAFol met tha Aol AR A E N, enxt, F

A, AW, B, 22, ¥R, K22, A¥, 93, "y, =,

Usol, BY, HEF, &, BF, LA, V4, B2, U5, A, 239
& wAoltt 228 3007k BAstel® BAFE FHAALI] HUA
U mlepstednh ey x, B, BT, U 2EEL 1.0v F= B
2, 474, 22, 23 0.5 A= AAE FAZY 3N Y 4 94
oul, oulx FBEE 0.05 AAE BAEY FHE AAY 4 Agene
ANgol AFY 3258 HER FolAd 27 WAR W MGl 3

%% Ao = etk

Table 9-2. Minimum inhibitory concentration(%) of the extracts of
medicinal herbs and edible plants against the

microorganisms isolated from deteriorated Jeotgal

Name of medicinal herbs and edible plants used Solid Strain
content Yeast Yeast Coccus Bacillus

Korean Common Scientific % -M -C -M -¢C

Obaeja Galla rhois Melaphis chinensis 20.04 0.05 0.07 0.05 0.05

Ulgum gurcurr}ae Curcuma aromatica 2.07 0.5 0.5 0.2 0.2
omestica

Gamcho Glycyrrhizae Glycyrrhiza 333 10 05 10 02
radix uralensis

Songji Resina pini Pinus densiflora 162 NIV 05 0.5 05

Baekjakyak  Paeoniae radix Paeonia japonica 2.28 1.0 1.0 1.0 1.0

Changpo  Acori rhizoma  AACorus calamus 043 10 10 10 05

var. angustatus
Jacho Lithospermi radix Lithospermum 263 10 10 10 05
erythrorhizon
Hwangreon  Coptidis rhizoma Coptis chinensis 1.67 0.5 1.0 1.0 3.0
Chija Gardeniae fructus CFdena 610 NI 30 10 05
Jasminoides

Jungyak Houttuyniae herba Houttuynia cordata 1.34 NI NI 3.0 NI

Hwangbaek Phellodendri Phellodendron 215 NI NI NI NI
cortex amurense

Omija Schizandrae Sc_hzzan_dra 707 NI NI NI NI
fructus chinensis
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Gugija Lycii fructus Lycium chinense 6.35 NI NI NI NI
. Cassiae torae .
Gyolmyungja semen Cassia tora 1.00 NI NI NI NI
. Moutan radicis Paeonia
Mokdanpi cortex suffruticosa 3.21 NI NI NI NI
Gum unhwa Lonicerae flos Lonicera japonica 3.05 NI NI NI NI
Ickmocho Leonuri herba Leonurus sibiricus 057 NI NI NI NI
. Cinnamomi Cinnamomum
Gaepi cortex cassia 0.80 NI NI NI NI
. Angelice . .
Danggui gigiigi%diadix Angelica gigas 2.93 NI NI NI NI
. Codonopsitis Codonopsis
Yangyu lanceolatae radix lanceolata 4.86 NI NI NI NI
. . . Platycodon
Gilkyung Platycodi radix grandiflorum 1.23 NI NI NI NI
Aloe Aloe Aloe vera 2.01 NI NI NI NI
Sangyeob Mori folium Morus alba 1.28 NI NI NI NI
Macmundong Liriopis tuber Liriope platyphylla  2.96 NI NI NI NI
Aeyeob Artemisiae Artemisia princeps 500 N7 10 10 10
argyi folium var. orientalis
Hwangjeong L clvgonati Polygonatum 273 05 30 NI NI
rhizoma sibiricum
Gosam Sophorae radix Sophora flavescens  3.01 NI NI NI NI
Dansam Salviae . Salvia miltiorrhiza 137 NI NI NI 05
miltiorrhizae radix
Hwanggum = Scutellariae radix Scytellar‘zq{ 3.32 NI NI NI NI
baicalensis
Lonicerae caulis . . .
Indongdung ot folium Lonicera japonica 2.87 NI NI NI NI
Chajeonja Plantaginis semen Plantago asiatica 2.94 3.0 1.0 NI NI
Pogongyoung Taraxaci herba Taraxacum 3.04 NI NI NI 1.0
platycarpum
NI1) : Growth of the strain was not inhibited by the concentration of 3.0%
3. 4%, $A, LulA, £F 32 EY HAARERZY ALIFAH AE
7F. %8 F &

2z, $4, oW, £33 e F§L A¥EY T Y PaE
A% - AL, gl L A% A ANAE, ME FHIAE,
a3} g, WSS Sol ddA 92, Z348, YR
1%, 2ol% U5 FA2E, ATHE Fol YA U3, 2uixte Ehda,
BN, MELES YEE A48™ B oz £¥9 U Wmoletew
AgHD Utk EW $XE FUAY, 1¥Y A8, YIZHE Fol U
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Z oJth(&E, 1999: <¢F, 1999).

.]
o
277 48 $YEE A% ASVU(HERA,

g3e 2o U 3

2001), £22] e F2BS ARALe st oju AFol gl 7t
o QoBE(NERESD, 2001) HEFol BE BHOE A8 2
£ 9g Zolth 28U 239 dve $2EL Aol WrhsA AFL I
e o= HAAYI] W 3 WPl Aol Wt "Folth 2}
2 EAR, &, 4, 7, E77H 48 FUR EE FURE A8 Ay
SITHAEFA, 2001). ol& Relole BE $x7 gasel vtz
A3} 3477

4 =
%, =EF, AAF, O A&l FHIEHS JJeRZ(AEFIENMEFTA,
etE FEES HEHIEE A&sted L ofy A o] =
AAolrt. LujxlE= 21U F F(Anacardiaceae)?] &HLU}F(Rhus javanica)?] ¥
A8 312 A4 B Ao, ewjAE oby 4ES YEEE H8H o

Ir

E gl oSz AgEI Yok wEd & dF3ES geE 2 Y
2ulte] olgtg Z2Eo| Uiy FEol tiy ¢AM AAE AN A

AERERERY] AHE 7Hsd o7& AR + %le 712 ARE AITY A
Holm, & dFoAE $3 FEES 3L & REZZ JUstaxt stach

4. A& T A9 o] FA

%] (Resina pini)ojl:= pinene, carene, terpinene 52 A-H 10%2}
pimalic acid, lovopimaric acid 5] FXAE 9022 o] Folx g =dH(H],
1999), 5/ 7% F& B/t doemz AFo vtz HEistrls E¢3t
gdri. 2dd £x]¢ oetE &3 Aoltt 2 FIIstE &= zolo] ¢

A 2 FEf SHEC] FAHL =, olul ¥FH EZ- 2 colloid AEl

E g0 &AL EE $X&2 HFIY EcES YA =22 - AAY
T 9lglth. &, SXoltt el &S 7h3 &AY Aot FUIR

g =& 7Iste] A WY kg, FAEES &L= ZY AASGEH,
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olE Y A Zo] gALe THE TAe] WHE ZAY AIE Table 9-3

3 gk Aol sujLel ot s s &AL 1y

14053, o7loltt BE 5% #rlsiglenzs 2= 2HEY
a

a Awrel 7.0%7F T},

f
>
oo
N
o
2
»
(o
it
>
f
M
¥
o

Table 9-3. Comparison of solid content in the Resina pini ethanol
solution and in the Resina pini suspension which was

acquired by the ethanol solution mixed with water

Samples Solid content(%)
Ethanol solution of Resina pini" 14.0
Suspension of Resina pini** 1.6

* Resina pini : ethanol = 1 : 5, ™ The ethanol solution : water = 1 : 1

5. A A5 47Y A

$2 e Y] A7 WAL Uy AFFE RAY ZH}= Table 9-49]
Vel whet Zoh HIE 7% Aldgo] o wiFAE XY UMt F A &
Bl 1.0 v =7 HEF FIIstd WASHHAA A FEE ALY H
312 RA}SIgT}. Bacillus-C: W] 1E%o] F71 2719 1/308 74"
F 10&Exto] A3 ApE YT}, Coccus-ME 5&Rto] F71 1/10 7t3o =,
1A]Ztgtef] 1/100,000 71g o2 ZAEE= 5 AldFe $2 Yo Rz

il il
RoE UElYTE, ZEQ Yeast-Cx= 1027F o] 1/102 ZHAFE F 1A 271X
W ClE F4 AT UEIURA] 9ot I, Yeast-ME 302 Ao 1/28 AN
¥ A 2oh2 fAHAT olsh Yol $x We AFAL TEE
Fol o EAHY RO Urhonz Ay 47 HHAS AzsA AT
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of o WAL FHs AdAE + UL ALE AEHYUCLL

Table 9-4. Changes of viable cell counts of the isolated
microorganisms in the saline containing 1.0% of Resina

pini suspension by the time

Time(min.)  Bacillus-C Coccus-M Yeast-C Yeast-M
0 7,400 1,100,000 320,000 2,800
1 240 170,000 57,000 2,800
5 5 120,000 57,000 2,700
10 0 810 40,000 1,600
30 0 100 26,000 1,100
60 0 14 26,000 1,100

6. A2 98 24 ¥HE 5F 2ARNLY HEY 22 A9

b ALY 98 24 W3

Rzl it @A JNE ALHIL = YUF FoA dFEI AEY A
%‘—._I% EAY AR 7t dLE YALed, olF Feshd i

) A% R nAEL FAo HA o]&E + Ut IL2EH

%g«l FAE FIAI|L, ol EZo] nABE 3 o] &L UM
Ab3h 00 FhAR HMB|EEET AFQ AEE Eoli, JtA2 A4
€7 F74 3% U dF K& ddo] © ZAojth. Wty ol &
BEO] o] & + gt HuEEAN S vz S Ad &4
Z, 2000)E tiAA]FI 7| = ¥t

(2) 2FIF=YE}IZE(Glucono-6-lactone) m|AAEL AL A 3=
37t 4 A Qo EE oJAAEY HEXE £oI7] A de o &H
£ Ato ot &, 1993). weia IR Zof H7ste vlepvic, FHat 5 4lbn|
g ZFIALEISESE A3}V E Fr}.
(3) "2 Al Fo] KBHIL & ARXIIFE ¥AAT ZXIMFY A A
g HAIRINEE FEFL g ¥ FF7 UEE 10°~10" =R 0B E

7
3

R

p—J}

Jo

[}

—
-

f

0

o} o

o}

—_—

i =]

lﬂ

4
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o] £ 2o Uelyrh ol nAEL YEE EQ fy Fo=A
Bacillus sp., ¢/ & ¥Fo] 53] wi, BN EAAHE dol &F
Hol Qg Z5HE Yt oA F4 LEEI 2 ARIFE AS
4~5% 7} Fishd AAF o= AEY 27 F YFL g 7 10°~10° A=
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Acid producing bacteria

—<— Control
—o— Sorbitol/GDL*

—&— Sterile hot pepper**

—— Sorbitol/GDL/Sterile
hot pepper*+*

No. of cell count

Halotolent bacteria

2 1 1

0 14 42

o8
Storage time(days)

Yeasts

Fig 9-4. Changes of microbial number of squid Jeotgal stored at
15T.

*Substituted sucrose, starch syrup to sorbitol and vitamin C to

glucono-8-lactone, **Substituted non-sterile hot pepper to sterile

hot pepper, ***Substituted sucrose, starch syrup to sorbitol and

vitamin C to glucono-6-lactone and non-sterile hot pepper to

sterile hot pepper
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Table 9-5. Compositional components of condiment of the control

Jeotgal and modified ones

Squid Jeotgal Changran Jeotgal

Raw material
Control  Modification Control Modification

Ripened Jeotgal 73.2 73.2 76.7 76.9
Powdered hot pepper 4.0Y 4.0% 459 45?

Sugars and sweeteners

- Sucrose 3.0 - 2.0 -
- Sorbitol(powder) 3.0 6.0 2.5 4.0
- Starch syrup 11.5 - 8.0 -
- Sorbitol(liquid) - 115 - 8.0

Organic acids

- Vitamin C 0.2 - 0.2 -
- Lactic acid - - 0.2 -
- Glucono-6-lactone 0.2 0.4 0.3 1.0
Spices and seasonings 4.9 4.9 5.6 5.6

Total 100 100 100 100

UNon-sterile product, D3terile product
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Table 9-6. Comparison of the contents of coliform group and fecal
coliform in the end product of squid and changran

Jeotgal immediately after manufacture

Coliform group bacteria Fecal coliform bacteria

(/g) (/100g)
Control 2,400 NDV
Squid e e
Modified 1,500 ND
Jeotgal
Resina pini*™ 1,200 ND
Control 930 ND
Changran o
Modified 430 ND
Jeotgal
Resina pini™ 93 ND

*Substituted sucrose, starch syrup to sorbitol and vitamin C, lactic
acid to glucono-6-lactone and non-sterile hot pepper to sterile hot
pepper

**The suspension of Resina pini was added to modified Jeotgal

NDY : less than 30/100g

9. eH AT F HEANY 2

AzY 2RoIALE 20T ARsidN REEINE AT FHE Table
9-73} 2l Az AFe AEY 27 T4E ZAT A, UYEA BHE
CZ 77} 2.6x105/g0 YA T WHFL olnTt 1/3 FEQU F4E Ui
2, 44 e WAFE oRT} 1/10 BEY F4E Uhid. 2R
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Table 9-7. Change of microbiological and chemical patterns of squid

Jeotgal stored at 20T

Storage . Halotolent Acid producing Yeasts Acidity VBN
days Samples bacteria (CFU/g) bacteria (CFU/g) (CFU/g) (%) pH (mg%) Note
Control 2.6x10° <300 54x10° 07 59 126

0 Modification” 8.0x10* <300 35%10° 07 59 127
Resina pini” 3.5x10° <300 55%10° 07 59 135
Control 6.9x10° <300 87x10° 07 59 126

2 Modification 9.3x10" <300 1.2x10° 07 59 122
Resina pini 2.9x10" <300 3.2x10° 07 59 122
Control 1.2x10° 9.0x10" 1.0x10° 09 58 184

4 Modification 35x10° 75x10 48<10" 07 59 136
Resina pini 8.3x10" 5.4x10 56x10° 07 59 126
Control 8.6x10° 1.6x10° 14x10° 09 57 229

6  Modification 1.3x10° 7.7x10* 23x10° 07 59 186
Resina pini 2.6x10° 6.9x10" 17x10° 0.7 59 142
Control 75x10" 3.1x10° 9.8x10° 12 55 310 a)

8  Modification 9.2x10° 4.1x10° 87x10° 08 58 198
Resina pini 6.7%10° 2.9x10° 50x10° 07 58 179
Control 1.1x10° 3.3x10° 1.0x10° 14 53 379

10 Modification 6.6x10° 1.6x10° 23x10° 08 57 250
Resina pini 1.5%10° 8.4x10° 20x10° 08 58 206
Control - - - - - -

12 Modification 7.9x10 2.1x10° 1.2x10° 10 55 338 a)
Resina pini 7.1x10° 6.9x10° 95x10° 09 57 255
Control - - - - - -

14 Modification 85x10" 1.7x10° 38x10° 11 53 376
Resina pini 1.8x10" 15x10° 23x10° 11 54 308 a)
Control - - - - - -

16 Modification - - - - - -
Resina pini 2.5x10" 2.0x10° 15x10° 1.1 52 336

Usubstituted sucrose, starch syrup to sorbitol and vitamin C to
glucono-6-lactone and non-sterile hot pepper to sterile hot pepper
YThe suspension of Resina pini was added to Modified Jeotgal

a) : deteriorated at this time
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Table 9-8. Change of microbiological and chemical patterns of squid
Jeotgal stored at 27T

Storage S ) Halotolent Acid producing Yeasts Acidity VBN Not
amples
days P bacteria (CFU/g) bacteria (CFU/g) (CFU/g) (%) P (mg%) e
Control 2.6%10° <300 54x10° 07 59 126
0  Modification" 8.0x10* <300 35x10> 07 59 127
Resina pini” 35%10* <300 55x10° 07 59 135
Control 1.0x10° 8.0x10° 69x10" 08 59 182
3 Modification 1.3x10° 2.2x10* 33x10> 07 59 127
Resina pini 4.2x10" 5.1x10° 31x10* 07 59 127
Control 1.1x10° 1.2x107 83x10° 11 55 292 a)
4 Modification 2.8x10° 5.4x10* 89x10>° 07 59 130
Resina pini 45%10* 5.5%10* 36x10° 07 59 128
Control 6.7x10° 3.5%10° 89x10* 13 52 322
5  Modification 3.9x10° 3.5%10° 19x10* 1.0 59 145
Resina pini 95%10* 6.7x10° 75x10° 08 59 134
COI’ItrOl - - - - - -
6  Modification 2.1x107 7.8x10" 65x10° 11 56 27.3 a)
Resina pini 1.1x10° 2.6x10" 33x10° 10 57 213 a)
Control - - - - - -
7 Modification 3.9x107 1.1x10® 41x10* 13 55 27.2
Resina pini 2.0x10° 8.8x10" 16x10° 1.1 56 266

Vsubstituted sucrose, starch syrup to sorbitol and vitamin C to
glucono-8-lactone and non-sterile hot pepper to sterile hot pepper
YThe suspension of Resina pini was added to Modified Jeotgal

a) deteriorated at this time

- 143 -



Table 9-9. Change of microbiological and chemical patterns of

Changran Jeotgal stored at 27T

Storage Halotolent Acid producing Yeasts Acidity VBN
days Samples bacteria (CFU/g) bacteria (CFU/g) (CFU/g) (%) pH (mg%) Note
Control 2.0x10° 1.1x10° 38x10° 08 53 180
0  Modification” 5.7x10° 9.5x10° <300 11 50 178
Resina pini® 2.4x10° 6.4x10° <300 11 50 184
Control 9.3x10° 3.8x10° 1.8x10° 09 50 266
8  Modification 85x10° 9.8x10° <300 11 50 185
Resina pini 3.8x10° 7.9x10° <300 11 50 180
Control 4.6x10° 2.0%10° 16x10° 1.2 49 324 b)
12 Modification 9.2x10° 1.3x10* <300 11 50 187
Resina pini 1.2x10" 8.0x10° <300 1.1 50 182
Control 1.1x10" 8.1x10° 37x10° 13 48 350 ¢
16 Modification 1.1x10" 1.2x10" <300 11 50 185
Resina pini 1.0x10" 1.1x10" <300 11 50 180
Control 2.3x10" 15x10° 56x10° 14 47 435
18  Modification 1.1x10" 1.2x10" <300 12 49 286 D)
Resina pini 1.1x10° 9.7x10° <300 1.2 49 214
Control 4.8x10" 4.2x10" 1.1x10" 1.3 48 410
20  Modification 1.2x10" 1.5x10* <300 1.1 50 224
Resina pini 1.0x10" 1.3x10" <300 11 50 181 D)
Control 9.4x10° 6.5%10° 43x10° 16 53 504
35  Modification 8.1x10° 15%10" <300 1.3 48 308
Resina pini 7.8x10 3.2x10° <300 13 49 250
Control 2.7x10° 1.6x10° 1.0x10" 15 52 504
50  Modification 75%10° 6.6x10° <300 14 47 382
Resina pini 1.2x10" 2.6%10" <300 14 48 356

Usyubstituted sucrose, starch syrup to sorbitol and vitamin C, lactic acid to
glucono-6-lactone and non-sterile hot pepper to sterile hot pepper

YThe suspension of Resina pini was added to Modified Jeotgal

b) started liquefying of the solids in contents

c) overflowed the liquid outside of the bottle

- 144 -



Table 9-10. Change of microbiological and chemical patterns of
Changran Jeotgal stored at 20T

Storage Samples Halotolent Acid producing Yeasts Acidity i VBN Note
days D bacteria (CFU/g) bacteria (CFU/g) (CFU/g) (%) P (ng%)
Control 2.0x10° 1.1x10° 38x10° 08 53 180
0  Modification” 5.7x10° 9.5%10° <300 1.1 50 178
Resina pini®’ 2.4x10° 6.4x10° <300 1.1 50 184
Control 1.5x10° 1.3x10° 28x10" 08 53 226
7 Modification 1.8x10* 8.9x10° <300 1.1 49 178
Resina pini 9.4x10° 46x10° <300 1.1 50 180
Control 87x10° 7.0x10" 41x10° 10 53 364
14  Modification 1.4x10* 75%10° <300 1.1 49 182
Resina pini 1.0x10" 7.0x10° <300 1.1 49 184
Control 2.7x10" 1.8x107 20x10" 12 52 378
21  Modification 1.1x10* 9.7x10° <300 11 49 188
Resina pini 1.1x10" 7.4x10° <300 1.1 49 182
Control 2.2x10" 1.1x107 22x10" 13 52 406 ¢
24 Modification 1.2x10* 9.0x10° <300 1.1 49 202
Resina pini 1.0x10" 7.0x10° <300 1.1 49 196
Control 6.3x10° 6.2x10° 97x10° 13 53 420
28  Modification 1.4x10* 9.7x10° <300 1.1 49 196
Resina pini 1.3x10" 7.0x10° <300 1.1 49 206
Control 3.2x10° 1.3x10° 1.3x10° 13 54 435 D)
42 Modification 1.5x10* 85%10° <300 1.1 49 198
Resina pini 1.5%10" 6.4x10° <300 1.1 49 224
Control 3.6x10° 3.8x10° 12x10° 14 53 444
49  Modification 1.5x10* 7.6%10° <300 1.2 49 210
Resina pini 1.2x10" 6.5x10° <300 1.2 49 206
Control - - - - - -
63  Modification 1.1x10* 1.0x10* <300 1.2 49 214
Resina pini 1.4x10" 6.8x10° <300 1.2 49 224
Control - - - - - -
90  Modification 1.3x10* 8.0x10° <300 12 49 298
Resina pini 1.3x10" 7.0x10° <300 1.2 49 276

Vsubstituted sucrose, starch syrup to sorbitol and vitamin C, lactic
acid to glucono-6-lactone and non-sterile hot pepper to sterile hot
pepper

YThe suspension of Resina pini was added to Modified Jeotgal

b) started liquefying of the solids in contents

c) overflowed the liquid outside of the bottle
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Phenotypic quality changes of changran Jeotgal by
releasing juice from the product during the storage
period at 27C. Above is lapsed 35days and below is
50days. The first from left are control, the seconds are
modified Jeotgal and the thirds are Resins pini

suspension added Jeotgal.
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A2 TAZE, Zuoujgdrd, SAHAl HIEA Bz = 3y

GstZe ZAstinh. FuE WIRVE A4 ANIN FAE
3

2
=
QT 0 PAF WYI(37C, 24NN F& WFTA F4E

2.7 Az2AY Az AFEA

A& A2ZAE(TZLE, s € AA F, @F, &5, 2] 4 T
B, 54, 2azn 4 AF)E ARE M dHdIs, WFIT U

ok

a]
g 22l FLBAF(BNEZELTF, dEDE, vBEL)E ZAS
A ct.

ARANFTE 24 THAEE IHAHE A EE Nutrient agar(2#NaCl TH)E
o] £3}l06] pour plat methodZ, tjAHFL Coli ID medium®ZE ZAE3}gct. 7]
Ete] HHAXRXAHEL Zt7e] FHufA|(BHI broth, Difco)ollA Fd3 F FA
EEANTHE SMI10 medium, H]E 2|2t TCBS medium, A 2Wa= SS agar
medium &2 AE{ujeF3t F, API kit systemE ©| &3t && FHIATHA
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3. 3ZAE &9 AT EA

RZBFAA ALHAAD P& 224 AAMY D wpeby Lol A}%il
Astpol tisted AARE, hPF, AF JLYR AAE (
@ PPoE WASATHAESA).

ol

U
%5

1 o

m‘l

4. HACCP system 249 7]

BAR2H eFARLE UPLE BeH, HNF D=z PERF K3
24E EANSL, AZTPEE A4S FowARe BARAT 3aW
dEe HBVES FHU The HICCPAYNE Fustol Rd= staict.

EZH, HACCPAIE Y] HZH £33 ¢35l BFEEAAE A3,
5. HACCP system® 4 {3 38 € JAnS

AP Rl AP HACCP systen2WE Auste] dgalo] H2E ABe
£ uw, A74e% AE 23E ALY BAAAE AASAh
ER, HACCP systeng ZAH ST +83l7] $iste] AuBA FARE of

BoE HBAEE AASHgrTt

A3d 23 2 nF
1. Az FAY AAAA

b FAAN AR BAEANEFF FAAT 2H)

A7 Az 2 FPU FEUsT A% ABol 2¥¥ $I Yom=
AT, ALY, zujgTd, $44, FHEA, EAHd 5 FgI
d FEUsTE ZASAT. AAF FF UL E 30 CFU/plate obF
Fzstg o, FAAPAE ojBr} 10~100M 3= A A&H L 2y
Fgred 9 9449 FFUYsEe Aol: gledtH(Table 10-1).

w}ehA, zgmlﬂom FAA el B Fal A EFo] WA= HEI} A3
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HAY 2@HA =S fstlol ot
29E2, FYFE Fol FANRS AXe Aol wiaFsin, FY=Fo

. Az 388 AF ABAA

20004 58] 2001 712 F 103 ZAA ¥R} 2o 7Y €=
4zt AR FRE AEY nBEYF JRAHAAE HAISAT

&, TZ24LE, 5 ¥ AN F, &€F, €5, 2] € B, $4, 2X
Zul 4 $AE 5 Z AXTA 8 AE it i¥FL 2HA i
T (Table 10-2, Table 10-3, Table 10-4), 223 ZE HAXZH TS ZA}35}
dom, 3103 AAE FYle Fig. 10-1o] vehf Tt

1IAd=oEs ¥ U 2037 BAEFAAY EEANAT &
dom, PR LY FHAUENAN BHAURZT L FANEZE=ALT
He ALE 9JAri(20%). 28 2x1d 2o HACCP system ¢ % 4
BAE5E AT A R dELS L ZEHAdLoU, EHA uZE, A
deta, ZEujBele BF ol Arh(Fig. 10-1).

AlgolA FE8EHI e #
L AFE ATY AEUEE B, tFEY AFEALES AZAEY &5

o7 &3 A git}(Table 10-5).

AdEsE 1% = B 4 Ut 2o 4
=" Z97 ddev(1xdE) upEd

fto

= 6

SEE-E

N fo
S
N

fo o iy

p

Staphylococcus aureus

Y,
e

ZF oAl Staphylococcus aureus?

(coagulase negative)o] T},

olsh ol 2248l 147 A LAAR HBte] S5 AAE 3F
oMo BABAAE TIHOE HACCP systen(AZ & FAAE)ol TR 2%
ANHEZA JAATAT D FLAARY A2 HARY 4 Aok

=
A& BojFa gl
utebA, HACCP system& HI}H o2 £337] ¢IsloiA s FHHUY AR

%ol 29S¢ + Jqrh

2. 73 A4 85 NAERH FF AN
AR 2ol AHgH AL 4
1\(_}- Q

T =4, BEnEe



(data is not shown).

Table 10-1. Falling bacteria in working room

during working time

at lunch time

Position (CFU/plate) (CFU/plate)
Thawing zone <30 15 x10°
Packaging zone <30 2.3x10>
Seasoning zone <30 <30

Fermentating room I <30 <30
Fermentating roomII <30 <30
Fermentating roomlIll <30 1.1x10°
Food additive room I <30 1.1x10°
Food additive room1I <30 5.8x10'
Subsidiary materials room <30 1.43x10°
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Table 10-2. Total coliforms and Fecal coliforms from Changran-_joetgal

2000
4 5 7 8 9
TD 2 T =) ™ g2 ™ 2 7
raw materials - - - - 390 - 430 -
pretreatment | 46,000 390 950 390
salting 390 36 | 46,000 36
dehydrizing 430 - 230 -
1st seasoning
and 240 - | 46,000 36
sugaring
fermentating 62 - 150 -
prodect 430 91 140 - 430 91 290 73| 1,200 -
2001
3 5 7 8 9
TD 2 T =) ™ B2 ™ | 0 p2
raw materials | <30 190 -3 15 -
pretreatment
salting 21000 13 74000 2300 5 | 53000
dehydrizing
1st seasoning
and <30 <30 63000 910 -
sugaring
fermentating <30 <30 - 5
prodect <30 <30 5 150 0

1) T is total coliform group.

2) F is fecal coliform group

3) It is none detection
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Table 10-3. Total coliforms and Fecal coliforms from Squid Joetgal

2000
4 5 7 8 9
™ RF2| TV F2| TV §2 TV F2 TV F2
raw materials| 2,400 30 - - 930 - 910 -
salting 430 230 - -
dehydrizing | 2,400 36 | 230 36
1st seasoning
and - - - -
sugaring
fermentating | 91 - 1230 -
product 930 73 - - | 46,000 73| 11,000 360 | 11,000 -
2001
3 5 7 8 9
™ F2| ) g2 TV F2 T F2 T F2
raw materials 300 15
salting <30 <30 - 5
dehydrizing
1st seasoning
and <30 <30 - 740
sugaring
fermentating | <30 <30 -
product <30 <30 440 5 440

1) T is total coliform group

2) F is fecal coliform group

3) It is none detection
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Table 10-4. Detection coliforms and Fecal coliforms from Jeotgal

Detection ratio from
Changran Jeotgal(%)

Detection ratio from

Squid Jeotgal(%)

Month{ 944 2001 2000 2001
TC FC TC FC | TC FC TC FC
Pow motorags] 0 80 0 75 25 100 0
(2/4%) (0/4) (4/5) (0/5) | (3/4) (1/4) (2/2) (0/2)
Pretreatment 100 100 - - - - - -
(2/2) (2/2)
Salting 100 100 100 20 | 50 50 50 25
(2/2) (2/2) (5/5) (1/5) | (1/2) (1/2) (2/4) (1/4)
Denydrizing | 10 O i i 100 100 i
(2/2)  (0/2) 2/2)  (2/2)
Seasoning | 100 50 80 0 0 0 75 0
(2/2) (1/2) /5 (0/5) | 0/2) (0/2) (3/4) (0/4)
Fermenting | 10 0 60 0 100 0 67 0
(2/2) (0/2) (@3/5) (0/5) | (2/2) (©0/2) (@2/3) (0/3)
b duct 100 60 80 0 80 60 100 0
(5/5) (3/5) (4/5) (0/5) | (4/5) (3/5) (5/5) (0/5)

TC : Total coliforms

FC : Fecal coliforms

* ! Positive No/Tested No
- ! Not tested
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Fig. 10-1. Detection ratio of sanitary indicative bacteria from Jeotgal

o [100 100
<3
o 80 80 f
8
é- 60 60 I
ot 40 40
=]
& | 20 20 t
9\ 0 L L 0
§ FG Vibriogpp.  Salmopella spp. Stapgylococcu: FEC Vibpo spp.  Salmgnella spp. Staphylococcys
2000 aurcy. 2001 aureus
Changran Jeotgal
(-? 100 100
=g
@ |80 80
-+
6’ 60 60
=)
— 40 40
8
g: 20 20 ¢
°Q 0 ‘V'b' ‘Salmonellas‘ 0 ‘ b ‘ ‘
- Fé: HBspp. e Pp. Sla%s;)llllfacltlnccts Fg Vibrjp spp.  Salmggella spp. S@pfl):joc‘? cus
2000 . 2001
Squid Jeotgal
Table 10-5. Salt Resistance of food poisoning bacteria
. Maximum salt concentration
Bacteria

for its growth

Clostridium botulinum

types A&B 10.0

types E 6.0
Vibrio parahaemolyticus 9.0-10.0
V.vulnificus 8.0
Salmonella spp. 6.0
Staphylococcus 17.0
Cl.perfringens 5.0
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2. HACCP system 249 7%

7}, A2 A Z<2 HACCP 71 &
(1) RAZ A=Z< HACCP &
AH|R7F Holo] AL fBAA AL AZRE A= v T2 &

A& ZFojol g}

(7} AAd3ta 80 o - FA=

(W) 33F 4 -FA8E ¢AA 3F3t 28L& A3t ¢33 A
ol $] A8

(th) 8o EQEE Z§E de dsieaE AANE FF(FL3
g 3E)

(gh) &4 471 ol ARBH

&
3 Zol vehd 4 gt

HACCP

1

SSOP

|

GMP

SSOP: Sanitation Standard Operation Procedure($jA

GMP: Good Manufacturing Practice(&Z A A X 7]F)

5 HACCPE 3238 83t AEUd EAStE Y PH2LE o
Y, AA He WG $EOT gaATE Zolm, SSOPE AE AFF AY
oA AU AdSel sl Asiesst fAHE 2L AL Zolx,
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@ AZ Az Asar 24 8 43 48

HACCPE B EF, 333 o 5Bzl oL HE AEL BRIstE
A1EEE #FE 2oy, F7I8tY 2ujAboAl Aoy AIE Lod|X =
otot Awre FE= EAY 7Y, JAFEES #YE 4+ ot
e se] HE Z25F ¢ &4 of 2y

AE A3E AR AR ($UH FTEAERE AR Foj

ABaE 98 A3 WY Al YE FujA] A=A}

=0 T a2 deAst @ 93 SSoPE. THe|

23 HAXM A =
31313 9|3l ilg% BaH 5 A SSoPE )
AR TEH &, 25 2

soa sa |27 5 SSOPE. )

PR E3H @ E 43} 3= AAZTHELoE He

B) A& Ax9 FoAdAH(CCP) R FE&IFE(CL)
YA = th&e CCP W C.LF A4l A Aol WA 8L + Ul

CCP L3l o4 C.L H| 2L
AEANZ AT BeANE AEQET  SU€ TIAL 5 7
HER] | BHE M gt Ful: 35 dE], miAl=  CCP7E o (4,
9 2 BF WAL A2 Ay 35 HRIE)
=] 3
oéE"'?_é‘g' Eols—].}:. A:L_O,] a2k ljglilﬂgz:g‘lg-oa%]
ax  |awgaq  |[AChe AR B 22 ars U UE
A A= (o], A= 100kg 15kg) |[=3] B o CCPE 3}#]

(=]
?ai];'ﬁ'-

A7 Q18 A=A ©

QA2 B A B

SSRE |2AgAlze o

A A2 142

2] 2=z}
oj& (o, st
AULET}H 17T o3

duf)

Laser
detector

iRt E % 4x
th RS A el

Laser detector”7} ZrEat
HH 508 o]EAS

A ARk,

F)#CCPE T 7l 7153l dQ4LE AUstAY, AASNAY J&4F
22 Zaste AE, ©A 2 Fxloly FUFHIUAE GFHAIYW I £

# 43} Fojof Frh.
®C. LS FFY T

glofof ¥t

7}

CCP7}F obd BAH L CPEA] SSOPL} oA u|E Ta|stct,
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Y. HACCPE & A==

HACCPE ©E2oE 2Esle ZEadol olyx #Ax Z A2 ¢
Folth HACCPAlARo] E}H o2 24537 fsteids thest & HACC
A Z2ade] A 12 floA o|yF ok

I B

Hrlo] QAR AFL] Aatel WAHA Bopolth Fad Fa Pd, I
Z71, Agse ANA B £5A 3F, H4& 5=, A8 P © A%
Yy Eol EME ol ssopo] EF il e,

h &9 F71(d)

D) ol 2y A A

) T
2) A4 AT A FL FYAR
3) Wi, uiete] B7U RaelE Waol whe 44 a4
4) 313

(W) &H, &7, 94, =7F 4F AS EHL gSH Zo| AHsgl
.1 f‘%l——r‘j g o .

iy 29 F il AT o
A% ZgY v ujax 2 iy

(% 4F AS 299 A3 2 43 A& B9 GEA 432 A8
1) 1A @ AAE AT AY

) 2tA : AART ER P3|
3) 3&tAl ¢ At (80°Co| e B, F2 &£5A), v Ad A= Urh

) 32 =79 &9
1) AHg3te FaEE T2

(o) WA & - w47 P28
B & - A4E 4% 29 Y48
wg & - gyl Y28
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2) AHEF MFSIE A7 AFst, HF HF 793 ojd o] 2

2
T

M oY

2 A -3
Ab A" W EF R|7L B BAIEIZ, 3 Bule FHET HF
Ug BIstes AFLo=E =4, pHEF 7], ATl 2 tigdelrth
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7hH A - 22 AAeE 2P e Pgololnh. aA WA i e A
HFEE FAASta, AAL F A7 & H4 olFY v 2P stoiof
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(W) 2 -2 F71= vy FHES EZFY 5+ 3le 71Bolojof 7
t}.
(th A - 22 A5 O 7[de] qHY += QUa, AA A v 2
< gHez ¥ 4 grh
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Folut H7t Fdstes A& WAste 853 LU FFE HAStA ol & A
Asle BFLE o|FoZArt. Igla FH U2 WY Jexwt ¥y dFE
o Trt. WA A= FAEE o] SSOPY] EjE oo It

Ch A8 253 A9 39 2R
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3. HACCP 7] & A
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7}. HACCP % 3
Y. HACCP # & A
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(’}) HACCPY ¥4
(4) HACCPS ¥ & 53
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