"m Check for updates

JEMSE, 37(3), pp. 666~677, 2025.
Ml s AT M37H M35, SAH135%, 2025.

www.ksfme.or.kr
https://doi.org/10.13000/JFMSE.2025.6.37.3.666

A27HE At 230] 2v] HAY 2 FH HA= ¥

~
(=}

Zadcggoitis () - 2=

ol

I
£
%

LUHASSITE - 1D

Effects of High-Temperature Heat Sterilization Conditions on the Quality of
Seasoned Inshore hagfish (Eptatretus burgeri) Canned Products

Hee-Bum JUNG * Eun Bi JEON" * Cheung-Sik KONG"™

- Shin Young PARK'

University of Gyeongnam Namhae(professor) * Institute of Marine Industry, Gyeongsang National

University('student *

“postdoctoral researcher * *professor)

Abstract

This study aimed to evaluate the quality characteristics of seasoned Inshore hagfish (Eptatretus burgeri)
canned products subjected to high-temperature thermal sterilization. The products were sterilized at FO
values of 6, 8, and 10 min. As the FO value increased, moisture content decreased from 71.7% (raw) to

65.9%, while crude fat content increased from 7.0% to 16.8%.

The pH values ranged from 5.7 to 6.0,

showing minimal variation, and no microbial growth was detected in any of the samples. The TBA value,
indicating lipid oxidation, decreased from 0.022 to 0.013, and total amino acid content increased from
11,510.7 mg to 12,093.4 mg. In contrast, the total free amino acid content decreased from 654.7 mg to
561.8 mg. Sensory evaluation revealed that samples treated at an FO value of 8 min showed the highest

scores in color (3.32 points) and overall preference. These results suggest that an FO value of 8
optimal for ensuring microbial safety while maintaining desirable quality in seasoned hagfish

products.
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(805-A, Daize Manufacturing Co. Ltd., Japan)=
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| Raw Inshore hagfish |

| Washing |
| Seasoning sauce
Dehydrati Korean hot pepper
| cyeen | paste 60%
| Syrup 10%, Soy
S ; sauce 7%, Minced
| cene |_ garlic 6%, Sesame
| oil 5%, Water 5%,
Filling (Inshore hagfish §(())rb1tol 4%, Pepper
120g + seasoning sauce
30mL
| Seamming |
- l - Fo-value 6/ 8/ 10
| Sterilization 118C
| 22/ 23/ 25 min

| Canned Inshore hagfish |

| Cooling |
1]

Flow sheet of processing of canned
seasoned Inshore hagfish.
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<Table 1> Changes in proximate composition
(g/100g) of canned seasoned Inshore
hagfish processed at various Fo-values
Fo-value
Raw
Inshore 6 8 10
hagfish
Moisture 717+ 69.0+ 67.8+ 65.9+
1.0° 0.8° 0.1° 0.8°
Crude 19.6+ 13.8+ 13.5+ 13.0+
protein 0.2a 0.3° 0.6b° 0.4°
Crude 7.0+ 13.2+ 14.6+ 16.8+
lipid 0.1d 0.0° 0.5 0.2°
1.1+ 2.1+ 2.2+ 2.4+
Ash 0.1° 02° o1 0.2°

Data represent means * standard deviations of three
measurements

Differ significantly (P<0.05) by Duncan's multiple
range test

2 I 744%, ZEWA 12.9%, AW
T 24%E RuETh 2 A7 Fo 8
Zu] WMol FXYU(FE 67.8%, T
14.6%, ﬂf 22%)7 PR PSS o,
ol o Ei AW I
& pHE W=
lel yebdgileh. A2e] Fxd ARe pHe
57~6.0 WHEIZA 7FGAe] e pHO| Aol
712] Holx| 9k3kt} Nam et al.(2019)2 ©&]o}7]

[\

B B9 L E0) LG AR SYR 2

2 Z™9 pH7} 42 6.58, 6.54, 6.50°]2}
il Hﬂé}&’i‘:}. o] ¢} Hlw gt 141, & 01?91 A



10 -
gt
6 | 57 59 6D
G
2 L
o .
6 10

Fn —value

[Fig. 2] Changes in pH of canned seasoned Inshore
hagfish processed at various Fo-values.
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<Table 2> Comparison in cultured bacteria and
external appearance test of canned
seasoned Inshore hagfish  during
incubation at 35~37°C for 48+3 hr

Incubation temperature
(35~37C) (CFU/g)

Temper Sterlh'za?tlon 4853 hr
ature condition
. External
Bacteria
appearance
Fo 6 min. ND Normal
118C Fo 8 min. ND Normal
Fo 10 min. ND Normal

Data represent means + standard deviations of
three measurements
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[Fig. 3] Changes in TBA value of canned seasoned

Inshore  hagfish processed at various
F¢-values.
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[Fig. 4] Changes in amino-N of canned seasoned
Inshore hagfish processed at various Fo
-values.
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= <Table 3> A|ASF3ATE WE@LEHE Fo 6, 8
108 A2 TelA 22 22,1, 23.8, 2572 LEL
wh, Fogtel S7Hr5 AAF HolA+= Ade B
Aot AL (agh) GA] 74, 7.6, 10607 F7}e
Qo FALTDHIHE 85, 9.5, 10.6°F LIENS
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<Table 3> Changes in color value of canned

seasoned mussels Inshore hagfish
processed at various FO-values
Color Fy-value
value 6 3 10
L 22.1+1.4° 23.8+£0.7% 25.7+1.0°
a 7.4%1.0° 7.6£1.0° 10.6+1.4°
b 8.5+0.7* 9.5+1.4* 10.6+1.3
AE 75.6+1.3 74.0+1.4% 72.7+0.7°

Data represent means + standard deviations of three
measurements

Differ significantly (P<0.05) by Duncan's multiple
range test
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ok AA ofm| At 52 F 6, 8 U 10E

Aol zhzb 11,5107, 11,9223, 12,093.4mgl.
F, At ARre]l Aojdas A% e AT
< Btk A8 otu At Foll A& Glutamic acid
o] ghefo] 7hak =9k O H, Aspartic acid, Leucine,
Arginine 52 ¥HE AU Z =A e
£3], 4AYS X5 Glutamic acidi= Fodk
Foll wheb 12912 > 1,362.9 > 1,313.0 mgC &
spatqlct. olgldt Aate 7hdAat Aol o
el o] AR APHEA freopr]mAat
A E Q7] wE oz dkEt

R oN
N

[e]

S
Fogkel whe xm| #go] $x7e] v 4%
% sl frEotuwal 24 W= <Table 5>
of YeRdth falotm|mAbe] F8E Fogko]l &
74gtel uwhel 7hzb 654.7, 6579, 561.8 mgO & A
HEA o 7 7hAasle ATS Bl o]l= ek 7}
WHEL A Al S A frefobu] et
S 7P %H%iﬂ Heow wedn s

#gol 713
Fo) $PE

+ Phenylalanine 2]
, 1 ﬂoﬂ Proline, Leucine
2 =4 YEsth. 53] Phenylalanine
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<Table 4> Changes in total amino acid content
(mg/100g) of canned seasoned Inshore
hagfish processed at various Fy-values

Amino Fo-value
acid 6 3 10
Aspartic acid 958.4 1035.1 945.8
Threonine 606.1 648.8 619.7
Serrine 5772 611.0 583.8
Glutamic acid 1,291.2 1,362.9 1,313.0
Proline 919.9 1,124.4 1,017.1
Glycine 566.5 617.8 6,590.1
Alanine 610.7 655.3 6229
Cystine 431.8 142.8 456.7
Valine 340.0 547.0 5313
Methionine 540.3 538.2 5274
Isoleucine 566.8 640.3 609.3
Leucine 837.5 880.6 862.2
Tyrosine 440.6 48.6 469.8
Phenylalanine 648.3 716.7 686.9
Histidine 478.4 520.2 495.7
Lysine 734.0 763.0 741.5
Ammonia 179.4 179.6 160.2
Arginine 819.6 890.3 851.2
Total 11,5107 11,9223  12,093.4
Rz 8% Qs b gopmws
(Maillard reaction)el] 2§t AW =4 &4 & v
g <l «]oH Aadts A dysol B
g ouhglor], B AT A% oled AP}
28k T}, Park(zolo)J Agte] wE, HAfo]d
= & 3659 frelofrlmAte] EEEglon, 1
FTH2 1,278mg o2 thE Aol wlE fElof
vcate] BR9 Bl Y ERSYL, ol
T golR(RAC], B, Aol 220
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<Table 5> Changes in total amino acid content
(mg/100 g) of canned seasoned Inshore
hagfish processed at various Fy-values

. E3 Kim et al. (2001)&
1659 fefobeite &SI

189.83mg®] 2l t}. ZollA

-1
I
i
rlo o

ol&

Amino Fo-value Glycine, Lysine, Histidine 5©°] 7} %] HEF
acid 6 3 10 ow, ofgo] WA frelobr]ate] 64.6%E A
Agria wusch B ATelHE mgole
Phospho serine 58 46 35 ldrhL B _}ME} TAAE el
Frejobu] At ol 72 654.7mg,  657.9mg,
Tauri 8.5 72 5.1 .
autine 561.8mg o2 UERE O Kim et al.(2001)2]
Serine 22.2 25.8 14.7 A7l S o, GElotn| Al ko] Abr)
Glutamic acid 7.1 7.7 7.8 Ao Egky, Fo fFEohu At FRIME
Proline 91.8 99.9 73.0 Apol 5 BTt
Glycine 23.1 19.8 6.2
=iy} PN _7F_A'I
Alanine 54.8 439 44.9 1. FIE =Y
Valine 562 544 263 frejopelmabah @A 2w wge] el +
. 9 A W AJHo] Eylolle o3 3 Ao
Cystine 17.8 9.5 67.4 gul Ee Al rjelzel A A
of wWE S W3l <Table 6>°] YERATH
Methionine 36.7 39.3 24.7 ] W s I e
Cystathionine 10.3 8.9 7.8 <Table 6> Changes in inorganic ion content (ppm)
f Inshore hagfish
Isoleucine 31.0 292 229 of canned scasoned Inshore hagfis
processed at various Fy-values
Leucine 67.1 61.1 56.3
Tyrosine 26.6 26.6 26.3 Fo-value
Phenylalanine 108.3 94.4 98.4 6 8 10
Ethanolamine 4.9 6.4 33 b
Na 7777443 725358 659.3+6.5°
Ornithine 234 232 18.0
i Mg 22.140.1° 20.4+0.1° 19.7+0.2°
Lysine 313 55.5 30.0
a b b
Histidine 137 133 127 K 165.243.5%  151.4422°  153.242.3
Arginine 14.4 272 12.5 Ca 20.3+0.4° 17.1+0.2° 16.3+0.2°
Total 654.7 657.9 561.8 Zn 1.6+0.0° 1.240.0° 1.4+0.0
a b b
Gt exelth Selobul Ak ZolAE Proline Fe 2.340.1 0.9+0.0 0.940.0
(216mg), Carnosine (106mg), Tyrosine (96mg), S 96.5+3.4° 91.0+2.4° 89.3+1.7°
Methionine (70mg), Valine (60mg)°] =% 9 P 108.0:2.4°  1034+14°  101.41.4°

o] Wsgkow, 55 T Arelobv|eAke]
0.7%5 At Hgol= e Fofiel vlE|
(23.59), Tyrosine (16.241),
(43.89), Valine (2.641) 5 fglofujwat g

ol

Proline Methionine

Data represent means + standard deviations of
three measurements

Differ significantly (P<0.05) by Duncan's multiple
range test
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T8 © K, P, Ca, Mg ¥ Na7} #
ZHon, ol ﬂ%%ﬁ—%% Fotol S7tghel w
g} o] Hadtes AEE HAH CdE =
Nat Fo 6, 8 T 102 A FolA 242t 777.7+4.3,
725.3+5.8, 659.3+6.5mgl. % 7431, K} P
247t 1652 > 1514 > 1532mg % 108.0 > 103.4
101.4mg© 2 UETE Ca, Mg, Fe 5% A
g 2 AES Bk olYsh Frlel2el A
T AT 5 AR W gFe sk &4

W) Ao e ik

B
=

\Y

21 EFA(MFDS, 2025)0] w=w e
o] FA S Rl M AT AF]
- 150mg/kg °lsh, AHd &
olgt® A Eo]l k. ¥ AFeA 18Tl A
FORL& o7 MAsto] At
Zu] 9o %56%91 T dHE 2% A9
<Table 7>¥} Zo] BE Algox FXo
2 UEebstth wmebA 2 A3

+

Yol BxYE 4

77t 6, 8 2 10

How Qg 4% 98 a7 g A

47 x20| x0| Yo Ex Eof olxls H

=

AAG A FHCE 2.0mgke, 7FEHE 2.0mg/kg,
T 2 05mgkg)e Hst Al §ltH(Kang
et al.,, 2018).

WA EEe AE 9B B g8,
a, @A,

= 7R 3 53 Ak de

1 A= <Table 8>l A
18?‘21@. ool ¢ Fo 6, 8 3 103 A ] ellA
F7} 298, 3.03, 3.009°% yehgton WA=

N

7tz 287, 3.12, 3.008 0% A 7+ FJg Apo]
o A A Fogk 8 AEeld M s
o AFGB)E 7ESA, AT Foal 105

oA 7HE HS A4B.000S Btk Awrow
Fok 8iollM Azxel 75wrt 38t B71
o, B5d FA Sweld bg AT A =
Aoz el

<Table 8> Changes in sensory evaluation of canned
seasoned Inshore hagfish processed at

= various  Fo-values
AFo® It
Fo-value
<Table 7> Tin content for three kinds of canned 6 8 10
seasoned Inshore hagfish processed at
various Fo-values Color 2.94 332 3.00
Odor 2.87 3.12 3.00
Sample Tin content (mg/kg) Taster 2.98 3.03 3.00
FO-value - 6 ND Texture 2.58 2.85 3.00
Data represent means * standard deviations of three
FO-value - 8 ND measurements
Differ significantly (P<0.05) by Duncan's multiple
FO-value - 10 ND range test
3HH, vz xn| BxYe HACCP AF
e slal FRE e BAR AW, & 4o v. &2 E
X
BN o o Z}*H},O;mfg”‘g’ B apeiE wese 4F Aol te 2
o] =% Z 37 o] &
0056mehetl SAARSH, AEEAN ) gy 52ye 34 wse Wk F
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