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Abstract

This study was conducted to develope a new type of ready-to-eat smoked Sebastes schlegeli product with
high acceptability and extended shelf-life. A Sebastes schlegeli was salted at 4% salt concentration for 6
hr at 4°C. The cold smoking conditions for the salted Sebastes schlegeli consisted of drying for 2 hr at 22~24°C
followed by smoking for 2 hr at 22~24°C. The warm smoking conditions for the salted Sebastes schlegeli
consisted of drying for 2 hr at 22~24°C, smoking for 2 hr at 22~24°C, and smoking again for 30 min at 47~50°C.
The rancidity of the smoked Sebastes schlegeli did not change after 1 year storage at —-20°C by monitering
the iodine value, peroxide value, and acid value. The number of viable cells in the cold and warm smoked
samples were counted as 7.4x10° and 6.2 x 10° CFU/g, respectively. Viable cells were not detected after 1 year
of storage at ~20°C. The sensory evaluations of the processed Sebastes schlegeli showed that elastic texture
increased with smoking as compared to with salting. There were no significant differences between cold and
warm smoking in terms of sweetness, elastic texture, color, and smoke flavor. However, for overall accept-
ability, preference were in the oder of cold smoked, warm smoked, and salted.
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Table 2. Texture properties of processed Sebastes schlegeli

o191 - A - AR - e

Table 1. Sensory evaluation of the Sebastes schlegeli fillet
according to NaCl concentration and salting time

. NaCl

me 0% 3% 4% 5%
3h 10400  26+01 29+01 32406
6 h 10400  26+03 31+02 35402

12 h over 1.0£0.0 2504 34+04 4105
Average 1.0£0.0 26103 3.2+03 3.6+06

Mean value=SD (n=18). very salty: 5, salty: 4, moderate: 3,
not salty: 2, very not salty: 1.
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Sample Processing time Hardness (g)  Adhesiveness (gs)  Cohesiveness Chewiness

3 hr 284.0140.12 -0.22+0.02 0.32%0.02 65.05+0.15

Salting” 6 hr 292.93+0.22 -0.2420.01 0.41+0.02 89.7240.22
O/N 299.32+0.05 -119+0.02 0.37+0.01 123.95%0.12

30 min 272.5240.05 -1351+0.05 0.42+0.01 63.76+0.13

Cold smoking® 1hr 355.91+0.36 ~18.57+0.02 0.350.03 69.2940.02
2 hr 450.64+0.22 -19.96+0.06 0.360.02 97.1310.05

30 min 212.38+0.05 -0.22+0.03 0.27+0.03 19.42+0.02

Warm smoking® 1 hr 226.45+0.03 -1.98+0.08 0.29+0.02 27.99-:0.03
2 hr 306.04+0.13 -3.09+0.10 0.3619.02 76.52+0.14

Modified warm smoking” 2 hr—30 min A4747+0.79 -5.40+0.34 0.38%0.04 69.58+0.29

1)Salt:mg salting for 6 hr using 4% salt concentration at 4°C.
2Cold smoking: salting for 6 hr using 4% salt concentration at 4°C, drying for 2 hr at 22°C~24°C, and smoking for 30 min,

1 hr, or 2 hr at 22°C~24°C.

3)Warm smoking: salting for 6 hr using 4% salt concentration at 4°C, drying for 2 hr at 22°C~24°C, and smoking 30 min, 1

hr, or 2 hr for at 47°C~50°C.

“Modified warm smoking: salting for 6 hr using 4% salt concentration at 4°C, drying for 2 hr at 22°C~24°C, smoking for 2
hr at 22°C~24°C, and smoking for 30 min at 47°C~50°C.
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Table 3. Proximate compositions of processed Sebastes

schlegeli (%)
Groups Salting” Cold Warm
Compositions g smokingm smokingS)
Moisture 764 71.1 70.2
Crude ash 2.1 2.8 2.6
Crush lipid 2.0 2.0 3.0
Crude protein 19.3 236 24.1
Others 0.2 05 0.1

YSalting: salting for 6 hr using 4% salt concentration at 4°C.

PCold smoking: salting for 6 hr using 4% salt concentration
at 4°C, drying for 2 hr at 22°C~24°C, and smoking for 2 hr
at 22°C~24°C.

YWarm smoking: salting for 6 hr using 4% salt concentration
at 4°C, drying for 2 hr at 22°C~24°C, smoking for 2 hr at
22°C~24°C, and smoking for 30 min at 47°C~50°C.

gake A A7l F 19.33%, Y A7) ¥ 236%, &3
A7 F 241%2 vehgt) 3% ¥ %k% QA A= F 21%,
WEY A F28%, 2 AE F 26%F, AW g
A Ar] Fell 209, WEH A=l Foll= 20%, L%d 2]
Fol= 3.0%ZE Hebyth, EgEke] Walkel vl 32
aeja Ay gede] T4 Fo Flsle A —?E"ﬂ. o &gk
T8 AR AR el v go] Eolxl AxE AdEv}

FA Ak} Al Al 23] Eete] £ il R
22 70.04~77.14%, 1575~ 17370/ 1.83~8.35%,
4.04~529% kL sted(6) B A Ar} fAabslgdct

7t ZojEEte ML Hs}

Hunter L312 974 Fof 53508 W&
L¥d ATl E 5282 9%
oA Lgre] 7P 7 vebut, FAXE 8 93
g Rey Wt gFashA detwd 4=
(Hunter a)& 942 oA -2.05, YFddA+ 056
+Fad AzTelAe 0688 2H4 vetiie] £ Algde] A
AAW Mzt o FA vebeE o 5 gk 3=
(Hunter b)& |4 8 -093 JF4 XMHLOM

1207, ¥ A2 TelA = 31008 44 vehle] E
G5, FA A Azl AAAFF Frstes 75‘6;0
Ak AA=(E)E 9 Foll= 8598 vehiidlx, ¥
APl A e 6268, SEA ATl 12888 et
ol 2% A=l F 7k 2 4AE Jeplglch ol
TR FH, @A Azbe]l AoAe wE Az
7}, myosinAl SR AW 52 5H 29 o
B

i -i°l' 2

nllo

—_—

O

r_&

A Aol e FAAel e AdHoR £ 48 A
glahe 2] Ate §UAoRE 2T Bk WE
< dAuohE AAErL 2 Fobd ot 2Ed el Bl EA
€ 30 e AAEE vehiglon) S Hidl o8 3
<+ WdekFig. D). o]8g A= A=A 34 Al L gholvt
a, b3t Ashel 44 lE AHE vt (Table 4).



1462 S|y - a1 -

(A)
Fig. 1. The processed Sebastes schlegeli by salted (A), cold smoked (B), or warm smoked (C).

Table 4. Color value of processed Sebastes schlegeli

Color value

Type of processing

a b AE
Salting” 5350  -206  -093 8.59
Cold smoking” 50.55 0.56 12.07 6.26
Warm smoking®  35.28 0.68 31.00 12.88

"9%ee the legend of Table 3.
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Table 5. Iodine, peroxide and acid values of processed
Sebastes schlegeli

Groups Iodine value Peroxide value Acid

(%, I absor.) (mea/kg) value

Raw" 170.2 14.08 3.42
Salting® 171.9 13.89 3.01
Cold smoking® 170.7 15.02 3.90
Warm smoking” 169.8 1423 401
Cold smoking after 1 1689 15.34 3.42

year storage

Warm smoking after 163.9 15.04 2.90

1 year storage

YRaw: fresh Sebastes schlegeli fillet without bone and skin.

2)Saltingt salting for 6 hr using 4% salt concentration at 4°C.

¥Cold smoking: salting for 6 hr using 4% salt concentration
at 4°C, drying for 2 hr at 22°C~24°C, and smoking for 2 hr
at 22°C~24°C.

"Warm smoking: salting for 6 hr using 4% salt concentration
at 4°C, drying for 2 hr at 22°C~24°C, smoking for 2 hr at
22°C~24°C, and smoking for 30 min at 47°C~50°C.
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Table 6. The viable cell counts from the smoked Sebastes
schlegeli

Detected cell counts (CFU/g)

Microorganisms . Cold smoking  Warm smoking
Smoking
condition O vear 1 year 0 year 1 year
Total viable cell 74x10° - 62x10°

E. coli & coliform - - - -
microorganism

Salmonella & Shigella sp. - - - -
Vibrio sp. - - - -

Staphylococcus aureus - - - -

CFU: colony forming unit.
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Table 7. Sensory evaluation of processed Sebastes schlegeli
Cold Warm

. 3

Ttems smokingl) smokingZ) Salting

Sweetness 263£1.00° 278+112* 3.48+128
Saltiness 35011.01° 420+0.8%° 2.60+0.95"
Elasticity 418+093° 395+078" 3.20+1.06"
Fishy smell 3.90+1.15° 3.40+090° 240127
Color 400+087" 430+0.72° 2.15+1.02°
Smoked flavor 3931085 425x£067° 2.13%1.24°
Overall acceptability 4.35+089° 3.73+0.78" 3.00+1.01°

"ISee the legend of Table 3.
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