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The Quality Characteristics and Processing of Fish Paste Containing
Red Snow Crab Chionoecetes japonicus Leg-Meat Powder

Byoung-Mok Kim, Jee-Hee Jung, Min-Jeong Jung, Dong-Soo Kim', Joon-Young Jun? and
In-Hak Jeong?*
Division of Strategic Food Industry Research, Korea Food Research Institute, Seongnam 13539, Korea

!Jeonbuk Institute for Bioindustry, Jeonju 54810, Korea
’Department of Marine Food Science and Technology, Gangneungwonju National University, Gangneung 25457, Korea

This study investigated the physicochemical and sensory characteristics of fish paste containing red snow crab Chion-
oecetes japonicus leg-meat powder (RMP) in 0, 3, 6, 9, and 12% concentrations. The moisture contents of fish paste
with RMP ranged from 56.7 to 60.2% and the pH ranged from 7.0 to 7.7. The L values decreased as the RMP concen-
tration increased, and a and b increased. The folding test for all of the fish paste samples scored AA, which indicates
good flexibility. The hardness, springiness, gumminess, and cohesiveness increased with the RMP concentration. In
the sensory evaluation, the fish paste prepared with 6% RMP was the most preferred. These results suggest that RMP

can be added to fish paste to achieve high quality.
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Ul FafictollA AAshs Al AFels A
(Chionoecetes opilio)2} &7|(Chionoecetes japonicus)7} ATk
(Yamanoto, 1950; Yosho and Hayashi, 1994; Ito and Ikehar,
1971). TA1E= 441 500-2,300 mof| A o] &= gHzbR e, A2
0 72 By Unl 3, 37 e g7t 2.om, 2005
4 %3]-8-0] 8] 7k total allowable catch, TAC) Al =5 #425}7]
AR5 5 Fo}7]9] 7-89E ASlel it A% Il of2lo]
P¥sstol ofRlSe] Fash A5 o] B3 gl 44k elolc}
(Chaetal., 2006; Kim et al., 2005; Seoung et al., 2008). -]
AT} o o] e AlerSol Wulm ZA A gle
0|85} 9ith(Lee et al., 2010; Jang et al., 2009). Al4te] Q.
o] = AR glutamic acid, aspartic acid, arginine, lysine, gly-

cine, leucine 5-¢]™(Park et al., 2003), &uet AFgE=ol7
A7) $2 lysineT} -2 -5 A gtotu| i Aito] Wol a5
o] Qlth. E3t, tuarine, arginine & glycine 5-0] F5-5}10] 3]
A 9] ¢&-& 5137 (Seo and Cho, 2012; Park et al., 2003), pyro-
glutmic acid, propionic acid, lactic acid®} 2 7-7]4HKim et
al,, 20153} 7| 42 245, H gho] ow, <l, oy

&, A Fol TEo] Atk M4 E O 2= astaxanthineo] o
e o] Qlo] Az AFH7HEoIU ol AR 2412

A& 4= QJth(Cho and Kim, 2009). TA 2 A2 = 24
%525 283 A3 24 7H2H(Ahn et al., 2014), Z}:H 0] 3]
9hA] 3F7]1 4 5(Ahn et al., 2006a), A5 0] TARSE A%
(Baek et al., 2011), ZH A3 7O, 2007), AF=29] 4]
73

H EA(Ahn et al., 2006b), ©17H A|=(Lim et al., 2015;
Kim et al., 2015), 7]€l/7]EAF E-2](No and Lee, 1995; Kim
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and Park, 1994), 7|€l/7]|EA4ke] 43| 7|54 &K Chang
et al,, 1994), 7] EAF B20] 4| 2(Kim et al., 1999), TA 8=
WA (Lee et al., 2000), A8 A2HRyoo, 2010) 5 T}t
At7h &lbe] o f A @1 QLo RUPHA] RS Sl 7
& /M AE oA Wl Egt otk

o]0 FHE Ae gkn|, g 5ol Ofsff AAE|H, L Fof
A& o] FAE AAshs a3 At k. gl o
FE A fRleRE AR Are} ofF, AR TR
oF AR, 7FEH, A7 = Rt 5ol AthKimeet al.,
2003). o =& Thl 2 v} Zhgro] F-He)m, AR e, A AN A
£024 7557} & Holo], Aol 4ujze] 7|50 B
2] topst Fefe] o] 2 ko] o712\ 9lek(Bae etal, 2007).
o] 50] MEAFE PRt AT == AT 7t o] & (Seo and
Cho, 2012), 240] o]=(Lee et al., 1999), n]tje] H7} o]=
(Park et al., 2006b), H 2|2 7} o] &(Bae and Lee, 2007),
ol 2 7} of H(Park, 2013), F-ol2 &7} ©]5(Cho and
Kim, 2011), 25+5-0] 27} o] &E(Park et al., 2006a) 5 TF%F3}
Al o] F AL Lo, ZA ARZ HTKSE o Fof et A= B
Ll Bl gick

ofo]l £ AT QoA O R ST B ThslAL Bl
H7he o B Az AZE ol B BA U BH SHE

Bt mm e e o2 AEe) AULE 93t 7|2 AR A
2shA) e,
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AR AHgE S s 20149 5Y AR
(Sockcho, Korea)=H-E] W5 thedA-Z FLjste] 5240 = g
& B4)7](CH550, Duksan, Seoul, Korea)2 E45}3 o0,
100 mesh Aol F2HAIA E(o]5 A ZHye A28k

. Xég_]_x% - 715

o

2~ .
o T Qi

A S AFE2GT T -20TollA WE HashHA Ad
of ARg-SHTE WEHS2 FAE Al HE Y5 A5 (Ameri-
can Seafoods Company, Seattle, Washington, USA)-& A5}
Qal, 7|l Bl s 2 AmB 0 1, CJ, Seoul, Korea), A
(g2, Ulsan, Korea), 2 (AR, CJ), 22814
ZHg&(potassium sorbate, Sigma-Aldrich Co., Louis, Missouri,
USA), mono sodium glutamate(MSG) 5-& AM&-51% T}

YE S P EAS

AAL 25 17} o 5L Table 19] vhahulo] ket 42514
ot} Y5982 silent cutter (C20T, Hankook Fujee Industries
Co., Hwa-seong, Korea)= 1027F 2 2o|3t & AmE(3.5-
15.5%), AEH2.2%), H A A(2%), 22 HIAF 2H5(0.1%), MSG
(0.2%), H5=(20%)= A7ksto] 1027 a7]dolsk3iaL, Al
A UG 71740, 3, 6,9, 12%4) H7FsHHA] 5E7F 317) 2k}
At o]oj A Ao 7 cm, HH] 2.5 cm, =0] 1.5 cm&E AT &
170°C oA 53t FA ol &2 Al =33t

2282 % pH

At 27t o] 8o] =53k AOAC (2006)2] W ol wha}
105C 47Hd Az o 2 2451913, pH= Al &= 10 gofl 90
mLo| $F7+E5 718 3 B4)7] (T 18 Ultra-Turrax, IKA, Ger-
many)& 45}o] A5 A2 #6+31aL, pH meter (SG2-ELK,
Mettler Toledo Co., Ltd., Switzerland)E AM&-3l] ZA 5}

e,
ME

A= ZIA AR (ZE 2000, Nippon Denshoku, Tokyo, Ja-
pan)E ©|-8-5}o] Hunter's L ("=, lightness), a (2], red-
ness), b (B, yellowness) 4f- 33] HH2 2451941, 71 3
Tgro 2 eIt ofuf] AR8-H 5 Th(standard plate)>
L7}0] 97.59, agke] -0.02, bgko] 1.83 o]t

Table 1. Formula for the manufacturing of fish paste with red snow crab Chionoecetes japonicus leg-meat powder (unit : %)
Materials CON' 3 RCP 6 RCP 9 RCP 12 RCP
Surimi 60.0 60.0 60.0 60.0 60.0
RMP2 0.0 3.0 6.0 9.0 12.0
Wheat flour 15.5 12.5 9.5 6.5 3.5
Sugar 22 2.2 22 22 22
Salt 20 2.0 2.0 2.0 2.0
Potassium sorbate 0.1 0.1 0.1 0.1 0.1
MSG 0.2 0.2 0.2 0.2 0.2
Water 20.0 20.0 20.0 20.0 20.0
Total 100.0 100.0 100.0 100.0 100.0

'CON, fish paste added amount 0% of red snow crab meat powder; 3 RCP, fish paste added amount 3% of red snow crab meat powder; 6
RCP, fish paste added amount 6% of red snow crab meat powder; 9 RCP, fish paste added amount 9% of red snow crab meat powder; 12
RCP, fish paste added amount 12% of red snow crab meat powder.> RMP, red snow crab leg-meat powder
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BRGA

o] &-0] A A= 7Z10] 7 cm, UH] 2.5 cm, 0] 1.5 cm&] o]
H2=3mm FAZ A o] A4S NS W] od Ao A=
20 BAIAAE AT U] Aoz Holx Fdo] A7|A]
UOHAA, F HOo & HojA FPo] 7|2 FOoHA ¥ He
2 ojA] 120]8}= wFHol A7|H B, F+ H o= oA AA|
o FHO 7 C, FHLRE HolM F 2702 U DE &
A5l tH(Kang et al., 1998).

XS]

At Bk 271 o o] 2217 BA-2 texture analyser (TAXT
plus, Stable Micro System, Godalming, UK)E- A8-5}¢] hard-

o =

ness, springiness, gumminess, cohesiveness, resilience 5= 5
ATt 152 7F2 2 em, A2 2 em, 0] 1 cmZ A5
SA150] table speed 1.0 mm/s®] 2742 2-2>E=d adaptor
(5 mm P/SS)E o] 5}0] 23] A A2 1 AolAE 2k
238 W 2SO m, T Bge At

HsgA

o 50] T ARz 28-604] W910) T 9 0.2 9 & 74
So] 907 HIPHOH : He- 945, 57 1 B, 18 - Wk Lhm)0.
2 Fu], 0|3, 4 2ol AAA 7| TS 2ot

SAXE

Aol ks SAEAE 2199l SPSS package program
18.0% ARg-sto] Hatal EEHAE FoF3laL, Al Aol
Bt A Z4 one-way ANOVA " o] w2} AAJsH om,
BAE7] §-94 %L Duncan's multiple comparison test
(P<0.05)= o]-&stof A5ttt
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it

AR 4o ArFEE Gefsto] Alxgt ojRo pREEF
3! pHE 2ARH A7H= Table 29F 2ok 423HFE 12% 3
7120 56.7%= 7HA W2okal, th &0 59.3%, 3% A7FE0]
60.2%, 6% Z7F0] 59.2%, 9% H7H- 60.0% 2= AR o
2t AR 7o) & Apol= Holx] gt o3k Ayt
© ol 37t o15(Cho and Kim, 2011), A}~ 347} ©f
£(Seo and Cho, 2012)9] Au}e} G-A}513ATH pHE o 20|
7.0,3% H7HE0] 7.2, 6% A 7Hto] 7.3, 9% A7FEo] 7.5, 12%
A7kEo] 772 Al -2 A7 Fetel whet ohas F7ksk =T,
o]i= AlAF Bto] pH (8.38)0] 7]2lE|o] Z7let A o= AztE
ot Al 2 37 o159 pHE Af--22(Seo and Cho, 2012),
Eol I (Park, 2013), v|t|Y FZ(Park et al., 2006b)< 37t
3k o] &of| H]sf =t
M=

A 2 A7Fol whE 0152 A== Table 33 gt =
UehE Lghe ti2110] 66.6°22 7 =931, 3% 7t
0] 63.9, 6% A7l 64.1, 9% H71E0] 62.82 Tzt
3 Wekom, 12% H7H-S 60302 AT & 71 9
Uehd Al 29 7ol S7hgtel whek Lgko] Haxstqlct
(P<0.05). AN % aghe- t2ato] 2,98 74af Wokar, Ak B
T 71l S7kekel uhet fref A o= Skl e, 12% 3
7Rt 575 F 7kt of = Aldtel ThiE H-e A AR
9] astaxanthin®] J3Fol| &Jsf} o] &=2] A M= (a)7} Z7}5F Ao
2 RYZFEH(Cho and Kim, 2009). B % gkt 220] 5.2
2 7P AL AR B ATEgol S S frHor F
7¥etom, 12% H7HES 18,72 71 =9keh. AEZES Al

=l

Table 2. Effects of red snow crab Chionoecetes japonicus leg-meat powder on moisture contents and pH in fish paste

Properties CON! 3 RCP 6 RCP 9 RCP 12 RCP
Moisture (%) 59.3+0.7202 60.2+0.22 59.2+0.22° 60.0£0.1% 56.7+0.5°
pH 7.0£0.0° 7.240.0¢ 7.310.0° 7.5+0.0° 7.7£0.0°

' Groups are the same as shown in the Table 1. > Values are mean+SD (n=3). Means with different letters within a line indicate significantly

differences at P<0.05 by Duncan's multiple range test.

Table 3. Effects of red snow crab Chionoecetes japonicus leg-meat powder on hunter color value in fish paste

Hunter color value CON! 3 RCP 6 RCP 9 RCP 12 RCP
L (lightness) 66.6+0.722 63.9+£0.9° 64.110.4° 62.8+0.9° 60.3+0.7¢
a (redness) -2.9+0.0¢ 0.9+0.5¢ 2.910.1¢ 4.7+0.0° 5.70.1°
b (yellowness) 5.240.5° 11.8+1.5¢ 14.640.3¢ 17.00.6° 18.7+0.62
AE 31.340.6¢ 35.1+1.3° 35.940.3° 38.2+1.0° 41.3+0.42

'Groups are the same as shown in the Table 1. *Values are mean+SD (n=3). Means with different letters within a line indicate significantly

differences at P<0.05 by Duncan's multiple range test.
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Table 4. Effects of red snow crab Chionoecetes japonicus leg-meat powder on texture and folding test in fish paste

Properties CON' 3 RCP 6 RCP 9 RCP 12 RCP
Hardness (g) 695.9+£31.2% 723.5+66.1¢ 865.1+66.1° 1019.7472.2° 1194.11£97.0°
Springiness (%) 0.81+0.14° 0.96+0.082 0.93+0.012 0.95+0.032 0.94+0.012
Gumminess (g) 380.0+73.8¢ 384.3+44.1¢ 582.3+47 4° 772.2+80.0° 937.7+58.52
Cohesiveness (%) 0.53+0.03¢ 0.53+0.02¢ 0.68+0.01° 0.76+0.03° 0.79+0.022
Resilience 0.22+0.01° 0.20+0.02¢ 0.33+0.03° 0.38+0.022 0.39+0.012
Folding test? AA AA AA AA AA

' Groups are the same as shown in the Table 1. 2In folding test, AA means there was not any crack when folded with 4 folds of fish paste.

3Values are mean+SD (n=3). Means with different letters within a line indicate significantly differences at P<0.05 by Duncan's multiple

range test.

Table 5. Effects of red snow crab Chionoecetes japonicus leg-meat powder on sensory evaluation in fish paste

Properties CON' 3RCP 6 RCP 9 RCP 12 RCP
Appearance 7.310.5% 7.3+0.3° 6.8+0.5° 6.50.3% 6.5+0.6
Color 7.040.4% 7.040.0° 6.840.1° 5.540.3° 5.040.6°
Flavor 6.5£0.3% 6.5+0.2% 6.3£0.5° 6.940.5° 6.140.3°
Taste 6.5:0.7° 6.940.3° 7.240.2¢ 6.5£0.3° 5.9+0.3¢
Texture 7.540.4° 7.540.6° 7.040.3° 6.3£0.1° 5.8+0.2¢
overal 6.9+0.1° 7.140.22 7.240.12 6.3+0.5° 5.4+0.3¢

'Groups are the same as shown in the Table 1. *Values are mean+SD (n=3). Means with different letters within a line indicate significantly

differences at P<0.05 by Duncan's multiple range test.
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