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Manufacture of Squid-Jeotgal by the Improved Process
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Department of Oral-Biochemistry and Molecular Biology, Pusan National University,
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New manufacturing process was applied to manufacture the low salted Squid-Jeotgal to improve the quality variation,
salty taste and shelf-life. It's optimum salting and sugaring process was made by the addition of 17% NaCl for 3
hr and 15% corn syrup for 4 hr with 10 rpm agitation. Quality variations of Squid-Jeotgal produced by the improved
and the conventional process were packed by jar, polyethylene terephthalate/polyethylene/linear low density
polyethylene (PET) and low density polyethylene (PE). And then quality variations of them were investigated at
storage temperature of 10, 20, and 30°C. Decreasing rate of pH, increasing rates of VBN and viable cell counts
of Squid-Jeotgal produced by the improved process were slower than those of the conventional process at all storage
temperature. Sensory evaluation indicated that the production of Squid-Jeotgal by the improved process extended
the shelf-life about 10-20 days.

Key words: Squid-Jeotgal, Plastic pouch packing, Todarodes pacificus
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Fig. 1. Manufacturing process of Squid-Jeotgal by the
improved and the conventional process.
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Table 1. Comparison of salinity and moisture contents (%) of the solid sample (S) and the extract released sample (E)
according to different salt concentration
Salinity 13% Salinity 15% Salinity 17%
Time s E E s E
(hr)
Salinity Moisture Salinity Salinity Moisture Salinity Salinity Moisture Salinity
0 0.8 82.6 - 0.8 82.6 - 0.8 82.6 -
1 9.8 68.5 14.5 10.5 68.8 16.4 115 67.2 18.2
2 9.9 68.7 14.0 10.6 67.2 15.8 11.7 67.1 174
3 10.2 70.5 141 105 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 15.8 11.8 67.6 18.0

Table 2. Comparison of Brix (B), salinity (S, %) and moisture (M, %) of solid sample and extract released sample according

to different corn syrup concentration

Corn syrup 10% + Sucrose 7.5%

Corn syrup 15% + Sucrose 7.5%

Corn syrup 20% + Sucrose 7.5%

Time
(hr) Solid Extract Solid Extract Solid Extract
S M B S B S M B S B S M B S

0 28 12.0 67.7 - - 28 12.0 67.7 - - 28 120 677 - -
1 30 109 593 50 134 32 10.7 582 54 129 36 10.1 57.3 60 12.5
2 32 10.7 583 48 140 38 10.0 58.0 52 144 40 10.0 55.4 60 15.4
3 36 106  58.1 46 16.5 42 9.9 56.9 48 16.8 46 9.8 548 54 170
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 36 101 572 44 159 46 10.0 5586 46 1741 48 9.0 54.0 48 17.2
8 36 102 56.9 44 158 46 9.9 55.3 46 17.2 48 9.0 53.8 48 17.5
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Table 3. The pH and VBN (mg/100 g) change of Squid-Jeotgal packed by pouches of different plastic films and jar at

different storage temperatures

The Subject’

The Control®

Temp. Szjge PE? PET* Jar PE PET Jar
pH VBN pH VBN oH VBN opH VBN opH VBN  pH VBN
0 62  14.63 62 1463 62 1463 62 1463 62 1463 62 1463
10 59  20.30 61 1848 62 1591 58 2173 61 2041 61 1918
20 58  22.56 61 2124 62 1843 57 2719 59 2433 61 21.32
30 58  24.08 61 2268 61  19.84 57 3132 58 2049 60 24.14
10C 40 58 2772 60 2520 61 2072 56 3454 58 3132 60 2856
50 57 2940 60 2640 61 2115 54 3654 56 33200 6.0 29.82
60 57 3228 59 2714 59 2343 52 4437 55 3500 59 3327
70 55 3476 58  29.96 59 2544 51 4876 55 3948 59 3674
80 54  36.00 58  30.52 58 2891 49 5642 56 4530 57 3808
3 59 2142 59 2114 60 19.20 58 2430 58 2256 59 21.03
6 57 2530 58 2282 59  21.07 56 3129 58 2671 58 2386
9 56  27.12 56 2340 58 2324 54 4956 56 3094 56 2567
20C 12 54  29.34 54 2672 57 24.22 53 16412 54 4234 55 2833
15 52 3147 53 28.11 54 2548 50 7134 51 5841 53 31.49
18 51  36.44 51 2096 52  27.58 49 8708 49 6972 51 3911
21 48 3836 49 3388 51  31.64 47 9268 48 8596 49 4830
1 59 19.74 59 1884 61  16.63 59 2520 59 2380 61 20.69
2 58 2492 58 2104 61  20.90 57 3276 58 3066 60 27.20
ot 3 57 2716 58 2534 60  23.10 57 4984 57 4001 60 3255
4 54 3164 57 2040 60  24.85 55 7484 56 6482 59 4074
5 53 3528 57 3276 59 3073 50 8400 55 7028 57 4823
6 53 44.66 57 4124 59 3742 49 9520 54 8400 57 50.82

1Squia/—Jeotgal manufactured by the improved process

2 . .
Squid-Jeotgal manufactured by the conventional process

? low density polyethylene

! polyethylene terephthalate/polyethylene/linear low density polyethylene

VBN (Volatle Basic Nitrogen, VBN)

LAo] AL 992 W WIS 2T HE AT )
L5l VBN H3lE ZAMSIETE VBNS 10T, 207C, 30T
LX) HFLFIL At 227 #EFE AT
TR VBN S7P7F Agte ], 259} A)7to] FY%k 24
o| A= W, PET, PE 99X ¥7 £2 2 VBNWS} =71 Ak
o} (Table 3). 10CE 7]1ZF 2.2 VBN %&7] 14.63 mg/100 gol| A
iz A% 80dsjol PE, PET, HE49 pH 3to] 4z
56.42, 45.30 38.082 Z7}s}Har, ABTL] -9 36.00, 30.52,
28912 27 HT VBNY F7HEo] Hglow PEXZAA}
TYZRZAY o 717 VBN wE £o] & Ao Z ey
ZHRAZY A9 Z7] VBN 2530 mg/100 g9l 4 10C, B
R0A Aol tHZT2] PE, PET, B ¥4 VBN ZH2 161.00, 138.10,

80.00 mg/100 g2 27} Z7Vekda, AT 7% 108.30,
96.10, 68.00 mg/100 g2 NZF R L W37t FUY (Yoon
et al, 2002a,b). Wb A3t Q oy A FTE YR
Hr} 7z 2x9} ARdsoA VBN walrl FH i)

MFS
ZAAEE 7 RN AGY 0Pl AL A4S
249 2% L5t £L5E, GRTI AYTRD 4TS

Aizo)l ¥ PETE E43
2 B} A wsrl 2 10T s Z27) 4.5%10°
CFU/gAl A tZ2T2] 3% A4 0L AR 7} )8k
L1x10° CFU/gS 2 HTAE YeR 9o, A87e B9%
804 ANA F7he st ot HET R} | log & 6.4x107
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Table 4. Changes in viable cell counts (CFU/g) of Squid-Jeotgal packed by pouches of different plastic films and jar at

different storage temperatures

Temp. Storage The Subject1 The Control?
days PE® PET' Jar PE PET Jar
0 4.5x10° 4.5x10° 4.5%10° 4.5%10° 4.5%10° 4.5x10°
10 8.2x10° 4.1x10° 3.5%x10° 8.3x10° 8.4x10° 6.6%10°
20 6.4%10° 5.0%10° 4.0x10° 2.3x10 3.6x10° 7.1x10°
30 7.1x10° 6.2x10° 4.5%10° 8.7x107 4.8x10° 8.1%10°
10T 40 4.9x10° 7.6x10° 5.1x10° 1.1x10° 6.2x10° 7.6x10°
50 2.2x10 1.9x10° 6.7x10° 1.9x10° 1.1x107 8.3x10°
60 2.2x107 4.4x10° 9.5%10° 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 2.3x107 1.9x10° 3.5%10° 4.1%x107 1.2x107 1.2x107
20 12 1.8x107 5.9x10° 1.6x10° 1.7x10° 4.6x107 3.4%107
15 2.8x107 7.9x10° 3.9%10° 4.5x10° 5.4x107 6.8x107
18 1.0%x107 6.8x10° 9.0x10° 4.2x10° 8.2x107 7.9x107
21 1.7x107 1.0x107 1.9x10° 4.9x10° 1.2x10° 1.1x10°
1 8.0x10° 6.5x10° 3.8x10° 1.6x10° 2.7x107 5.1%10°
2 1.6x10° 9.2x10° 8.6x10° 3.7x10 1.0x107 1.0x10°
30T 3 5.7x10° 1.0x10° 3.1x10° 5.9x10 1.5%x10" 4.0%10°
4 3.5x107 2.7x10° 3.4x10° 2.1x10° 3.7x107 2.3x107
5 4.6x107 3.8x10° 5.2x10° 4.4x10° 4.2x10° 7.8%x107
6 8.1x107 9.5x10° 7.9x10° 7.4x10° 6.5%x10° 2.2%x10°
4 Same as Table 3.
CFU/g& YERRZTE (Table 4). F&AZAe] F9= 10T, 27] 8o The Sunjor 7o
8.5x10° CFU/gell Al PEEAA o] 7% EHZ%L R0 A H#4=7} 5 I
1.7x10° CFU/gQldl whal A& te] 7% 3.0x10° CFU/ge. & &0 *
Aol #4 Z717F R ol (Yoon et al,, 2002a,b) et o
270] 7 BEIN AET H4 F} o gt Aow o |
(SR =
nxloxljlgl_l. § 20 L o 12 12
LAY 492 AQ Bt A% HEg 94 g : : :
o] AZdM A7 #%5 259 10TAA R 40 s
A, NP7 0D E FBAFAVID0] 308 AR T ? e Thecond
2 98 4 AUt = 29X EAZAAA PE, PETY S © 40
10CoA FAFA 7S] 2771 30, 40d<0d] Hs) B
ANETE 40Y, 608 E YERY 102208 AR ARHAT
(Table 5, Fig. 2). FHAZY A= AlF77F d=TR 27 . .
o MER A% 1 FARA 73] 304 A A% .y =2 =2
Ail, PETS A% 109, PES] 2% 20d A= 445 ° o I S

T} (Yoon et al, 2002ab). = Z& QA TAAQ A$
7

A7 diz7 Bog FEARA 71§ Ao, 44
Aol delde W, PET, PES] ¢X&E AZAol 43

Aog UeRh

Fig. 2. Shelf life of Squid-Jeotgal packed byD pouches Qand
jar at storage temperatures ([], 10C; £, 20C; W, 307).
The subject, the control, PE and PET are same as Table
3.
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Table 5. Sensory evaluation result of Squid-Jeotgal paced in different plastic pouches by storage temperatures

The Subject’ The Control®

Temp. Storage days
PE? PET* Jar PE PET Jar
0 1020 1040 1020 100 100 1040
10 9.2+0.63 9.8+0.42° 9.8+0.42° 8.3+0.67° 9.00.47" 9.30.67*°
20 8.3%0.67° 9.4+0.52%° 9.6+0.52%° 7.4+0.70° 8.2+0.42 8.2+0.63%
30 7.1£0.74° 8.820.63" 9.1+0.57™ 6.1+0.88° 7.3+0.67° 7.40.70°
40 6.1£0.74° 8.3+0.48° 8.7+0.48% 4.8+0.63° 6.340.48° 6.5+0.53°
10C 50 4.7+0.95° 7.60.97° 8.00.47° 2.241.14° 4.6+0.70" 5.120.74
60 1.7+1.06° 6.5£0.53° 7.4%0.52' - 3.241.48° 3.410.84"
70 - 4.5+0.71 6.120.74° - - -
80 - 3.240.79° 3.840.92" - - -
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 1020 100 100 100 1020 1020
3 8.120.74° 8.7+0.48 8.740.67° 7.840.63° 8.020.47° 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" 7.1£0.57° 7.510.53° 2.240.63 6.1£0.57° 6.4+0.70°
20T 12 3.1+0.57 6.2+0.79° 6.8+0.79° - 3.420.70° 3.010.82°
15 - 4.5+0.97 5.4%0.70 - - -
18 - 3.320.67° 4.120.74 - - -
21 - - 3.420.84° - - -
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 1040 10+0 1020 100 1040 10£0
1 8.00.47 8.7+0.82 8.9+0.57 7.3+0.82° 7.3+0.82° 7.3£0.82°"
2 7.240.63 7.840.79° 8.2+0.42 6.7+0.82 6.7+0.82° 6.740.82°
3 6.10.57° 6.9+0.99" 7.540.53° 3.5+0.71 3.540.71° 3.5+0.71
30T 4 2.8+0.63 6.2+0.79° 6.8+0.79° - - -
5 - 5.3+0.67 5.5+0.85 - - -
6 - 3.240.92° 4.4+0.70 - - -
F value 155.579 54.071 65.574 56.012 85.020 67.473
P value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001

I Same as Table 3.
Same superscript letter are not significantly different in p<0.05.
Score over 6 was considered to be acceptable to the sensory evaluators.

T

Kim, K.O. and Y.C. Lee. 1996. Sensory Evaluation of
Food, Test of Consumer's Taste, Statistics Analysis
and Experimental Plan. Hak Youn Sha. Seoul, pp.
238-250, 262-282. (in Korean)

Kim, Y.M,, JK. Ku, Y.C. Lee and D.S. Kim. 1990. Study
on the use of sardine meal koji and autolysates from
sardine Meat in rapid processing of sardine sauce.
J. Kor. Fish. Soc., 23, 167-177. (in Korean)

KFDA (Korea Food & Drug Administration). 2001.
Volatile Basic Nitrogen. Moon Young Sha. Seoul,
pp. 202-203. (in Korean)

Lee, W.D. 1996. Quality Analysis of Viscera of Alaska
Pollack Treated on Vessel for Raw Materials of
Changran-Jeotgal. MS Thesis, Pukyoung Nat'l. Univ.,
pp. 17-114. (in Korean)

Lee, W.D., D.S. Jang, B.H. Go, M.S. Lee and E.T. Jung.
1997a. Quality analysis of viscera of Alaska pollack



treated on vessel for raw materials of Changran-
Jeotgal. J. Kor. Fish. Soc., 30, 271-276. (in Korean)

Lee, E.H., J.S. Lee, D.S. Joo, S.Y. Cho, H.G. Choi, J.S.
Kim, M.G. Cho and D.J. Cho. 1997b. Application
of cold-osmotic dehydration method for extending
the shelf life during frozen storage of filleted and
salted fishes. Kor. J. Food Sci. Biotech., 29, 722-729.
(in Korean)

Lee, W.D., D.S. Chang, S.M. Knag, J.H. Yoon and
M.S. Lee. 2001a. Development of manufacturing
process for Changran-Jeotgal. 1. Optimization of
salting process. J. Kor. Fish. Soc., 34, 114-118.
(in Korean)

Lee, W.D., D.S. Chang, J.J. Lee, .LH. Yoon and M.S.
Lee. 2001b. Development of manufacturing process
for Changran-Jeotgal. 2. Optimization of fermentation
process. J. Kor. Fish. Soc., 34, 114-118. (in Korean)

Lee, W.D., D.S. Chang, J.J. Lee, JJH. Yoon and M.S.

339

Lee. 2001¢. Development of manufacturing process
for Changran-Jeotgal. 3. Improvement of seasoning
process and quality estimation. J. Kor. Fish. Soc.,
34, 119-124. (in Korean)

Park, C.K. 1995. Extractive nitrogenous constituents of
anchovy sauce and their quality standardization. Kor.
J. Food Sci. Biotech., 27, 471-477. (in Korean)

Yoon, J.H., W.D. Lee, D.S. Chang, J.H. Kang and M.S.
Lee. 2002a. A study in packing of Changran-Jeotgal.
1. Shelf-life of a jar packing in Changran-Jeotgal.
J. Kor. Fish. Soc., 35, 8-14. (in Korean)

Yoon, J.H., W.D. Lee, D.S. Chang, J.H. Kang and M.S.
Lee. 2002b. A study in packing of Changran-Jeotgal.
2. Shelf-life of a plastic pouch packing in Changran-
Jeotgal. J. Kor. Fish. Soc., 35, 15-20. (in Korean)

20033 69 10Y He
2003 89 23 ¢



