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Effects of Freezing Storage Temperature and Thawing Time on
Separation of Leg Meat from Red Snow Crab Chionoecetes japonicus

Byoung-Mok Kim*, Jee-Hee Jeong, Min-Jeong Jung, Jong-Chan Kim, Ki-Hong Jun, Dong-Soo Kim!,
Kwang-Pyo Lee?, 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

2SungJin Trading Co. Ltd., Sokcho 24899, Korea
3Department of Marine Food Science and Technology, Gangneungwonju National University, Gangneung 25457, Korea

This study investigated the effects of freezing storage temperature and thawing time on the separation of leg meat
of the red snow crab Chionoecetes japonicus. Crabs were stored at -20, -30, -40, or -50°C for 2 days and thawed for
either 5, 10, 20, 30, or 40 seconds. While thawing, there were no significant differences in pH or acidity among the
experimental groups, while the volatile basic nitrogen content increased continuously. The redness of samples stored
at -20°C was higher than that of the other groups. The overall acceptance of samples stored at -20°C was also the best.
These results demonstrate that no-heating methods may be useful for separating red snow crab leg meat.
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Ale 2yt EafietollAl =2 o] fEn, 5017|191 7-8EE A
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2015\ 3-5¢ = eAl FA] ool A SA R 4]
ARUE §A9 B2E BE OF
Z2}8] 2:1=(-20, -30, -40, -50C )0l A 227+
A S EAIE of 2] A4 9] on|ddS
AHA 0T Da=olA 5, 10,20, 30,402 5 2H2F EefskalaL,
3fl-5- & miller (YMC-103, Yong-Ma, Korea)E ©|-&35}0] &7
OSIARS Feskelet 22l EH A ohElA2 -70Coll HatshH
AgE AR E ALgS

&9l pHE A& 10 gofl T7+ 40 mLE 7fsto] &
4)17]1(T18 Ultra-Turrax, IKA, Germany) 2 4|5} A-5-H-2

H8FaL, pH meter (SG2-ELK, Mettler, Zurich, Switzerland)

2 S35k APAEE AR 10 go FF5 40 mLE 7
3 5 ks, A4Eelstel dolal A 10 mLE 0.1

N NaOH & A74sto] pH7} 8.30] & w744 9] 4:H]5kS lac-
tic acid $F% 2.2 AFESIIT) A=+ colormeter (JS-555,
Color Techno System Co., Ltd., Japan)Z ©]-8-5}%] Hunter L
(lightness), a (redness), b (yellowness) H& SA3F$ AL, o]0
Fu o [ 710] 91.6, agto] 0.28 U bgko] 2.69 o] qict.
RN
A A 714 4= conway 1|FEA4HH(Conway, 1958)0f]
2k Al 2 g& FI5to] ARgSIGlth Al 2 g2 S5 16 mLt
20% perchloric acid 2 mL2 ¥ 37 w23 T}-2- 3,000 rpmo| A]
1557 4lE26k31 AL, o] a(Whatman No 2, USA)5}H31 S
o upel AH5-9 1 mLY} 50% K,CO, 1 mLE conway unit £]4]

N - B4 - o WE - AEY - A%
of, (Aol 10% $4HE4A1Z 1 mL 7}5ke] 37Col4] 808

pH value
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- 2541 aL, Wh-g-o] £ ¥l 5 auto burette (HWA-1620507,
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% 7 Aol that P 2 A= 28-604] 912 ¥ 1080
Fgato] 98 BIPUOH 1 ke 945, 5 1 W, |
g Lo 2 el F0), o), 4 22l A 7|5

P<0.05 ==l A -9
| Ackol/do] HatA] 412 one-way
ANOVA el whet AAjstelon, gaszel f904 45
2 Duncan's multiple comparison test (P<0.05)E o]-&s}o]
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Fig. 1. Effects of freezing storage temperature and thawing time on pH value and acidity in leg-meat separated from red snow crab Chion-
oecetes japonicus. Means with different superscripts within a column indicate significantly differences at P<0.05 by Duncan’s test.
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40z0f= 7.39019lc}. -30°C A2 5324k i5-Al pH 7.38
0|91, F'E 2020 7.23, E 40Z0l= 7.380|9i}. 40
9 -50T AAHEL 5274 S5A] pH 7.380] 9L, 815 2020]
£ 723, 35 40200 7.390] ik WE-2 ol whE pH 3o
o) = THRE| ] okl S S A7k W pH FHe BE WE
o)A BE 2020 wlujgh HAE Bl oL, AT 7] &
A= FIATHP<0.05). ZAAE O] A 20T AFTLS 52
7t S 5A] 0.23%0131 0L, a5 2020 044%2 Z718}
1, 8% 40Z0]= 0.23%E astgict 30T AT 52
aEAl 0.22%0] Lo, 3 20200l= 0.37%= F7HF
, 1= 4020 0.23%2 PAsHT 40T ARFES 52
&A1 0.20%0] Lo, 3 20200l= 0.32%2 F7H5F
I, 35 4020]1%= 0.24%2 74sgieh. 50T AES 527t
5] 0.25% 0] 4oL, 3E 20200 0.23%, 315 4020l =
0.24%2 27} ZApE|of s 54 |7hol| whE Apol= WA
ek 50T Wahd AR YA Yo dF 202004
HAALE gho] Eolx| e AL 3% 202 © Wolxl pHO| 9aF
of 7191¢ Aoz AyztHct.

CE o HESEN

T

d

o2 B sfEAlgtol S vl Al Rl |1 A
of m2= Y Ao Fig. 200 LR Tt 124 4
7T e Aol sieAlztol kel wet A

—e— -20°C storage
20 ---0--- -30°C storage
--w-- -40°C storage
-~=A--= -50°C storage
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Volatile basic nitrogen content (mg/100 g)

0 10 20 30 40 50
Thawing time (s)

Fig. 2. Effects of freezing storage temperature and thawing time
on volatile basic nitrogen (VBN) content in leg-meat separated
from red snow crab Chionoecetes japonicus. Means with different
superscripts within a column indicate significantly differences at
P<0.05 by Duncan’s test.
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&0 F7FskaL, AR 1HY] F-oAQ Aol TEEA|
AITH(P<0.05). 20T A2 749, 3527 8.18 mg/100
201213, 3% 20 %0] 9.69 mg/100 go & TaE o] sEx
719} H|Sgk 3hE Bolou, sl 30%0= 13.12 mg/100 g,
3% 4020 18.97 mg/100 go& 7+zt Z7}skgl). -30°C
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%71 7.71 mg/100 go] 1L, 315 10Z0]= 8.39 mg/100 g, 3}
& 3020 14.97 mg/100 g, 3% 40%0]= 16.06 mg/100 g
o7 717} F7Fstelth. -50 A2 allE27] 8.92 mg/100 g
o]9loL}, a1 20200 11.43, 15 4030/ 14.47 mg/100
gO & 717} Z7Fsleinh e ARl A slEAlto] kgt
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Table 1. Effects of freezing storage temperature and thawing time on color in leg-meat separated from red snow crab Chionoecetes japonicus

Color Storage ] Thawing time (s)
Temperature (C) 5 10 20 30 40
-20 37.8+1.6812) 41.240.3% 37.6+1.0% 36.8+0.75¢ 39.140.348c
. -30 41.6+0.7Ns3p 42.4+0.2° 43.0+1.4° 41.8+0.6° 41.7+0.7%
-40 53.4+0.3% 56.7+0.6" 55.6+0.9" 55.4+0.9" 46.5+0.6°
-50 51.5+0.7% 47.1+0.5% 44.740.7% 46.5+0.28 46.0+0.48
-20 13.5+0.2%8a 15.8+0.6% 15.340.28 15.740.1% 13.9+0.382
-30 11.240.1Aab 9.6+0.7%2 9.3+0.4180 8.6+0.3%80 5.5:+0.28
@ -40 7.6+0.180 8.7+0.480 13.9+0.5%ea 13.940.1% 15.740.7%
-50 10.940.7¢a 12.0+0.3¢2 11.240.2¢ 14.1+0.4% 12.4+0.182
20 2.6+0.18¢ 4.5+0.8% 4.2+0.6% 4.340.1% 4.540.14
) -30 1.9+0.18¢ 1.4+0.18° 4.3+0.1% 4.440.2r 3.9+0.14
-40 4.5+0.08 3.6+0.4¢e 7.3+0.4% 7.8+0.2% 7.8+0.1%
-50 5.8+0.08 0.1+0.0% 3.2+0.3 6.2:+0.4% 4.6+0.28

"Means with different letters between the different storage differ significantly (P<0.05).
2Means with different letters between the different treatments differ significantly (P<0.05).

3NS : not significant

Z7¥sk9laL, a5 40%0= 7.88 Ul Ao #isl) ¢igich
-50C AR s 27 5.801% o s 1020=4.18 3
231970, B)E 40%0= 4,602 R 7 2] Bzl §19ic

| —
87

et
I~

Y2 9 iz Al7to] S thslal A SA] 5 7tol| vl A]
& ZAFSto] Table 20f| e Qlet. 3| 7| S 2= HE
Aol Al sl AlLtol whE -9 2k k= R] Rk ot, 20
-30°C Ato] -40 9 -50C Aol HlE w2 HUHE B
o}, 9 715w 0] A9, 20T AL dEx7] 7.30]902
35 10200 74, 35 2020 7302 7217 vl dls
202714 =& H7HE Bl o, 8flE 30%00= 5.8, 85 40%
ofl= 5.0 % 717} Zaskqlet. -30C AT dllsx7] 5.79]
oL, 3 3020 7.72 Z715FA AL, S1E 4020= 5.02
skt -40C AL dllex7] 4.0019 24, s 30%
o= 6.52 7161911, a5 40%0l= 5.00 2 thA] 74astg)
o} -500 ARES 5 27] 4.00|900, F1E 30% 9 40%
o= 6.58 F7FstATt o]F] 7| S = HE AE oA BllsAl
7ol whE F-o3 k= = A] ook, W Eo et 20T
Aol 30, -40 B -50C Aol vl =2 H7HE Holtk
(P<0.05). AAA 7|5 %+= 20T A%t ¢ alls 2027t
A el Fz27| 9t Bl 72 Holtirt sl E 30% o] %ol kst
L, -30T AT A 5- 8lE 302714 STttt s 40
Z o] %o 745ttt -40 2 50T Ao Aol dlE
3027HA] Z7Fslc7} alls 40% o] ol FhAskoiTt.

Y52 9 s Azl uheh A5 A Y] AP Table 3
3} 2 20T A sl e Aol whE L3k Ajol= wE
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Table 2. Effects of freezing storage temperature and thawing time

on sensory evaluation in leg-meat separated from red snow crab

Chionoecetes japonicus

Storage Thawing time (s)
Temperature
§9) 5 10 20 30 40
-20 7.0Mn2) 7.0~ 7.00 7.00 7.04
-30 7.0 700 7.00 7.00 7.08
Flavor
-40 6.5% 6.58 6.58 6.5° 6.5°
-50 6.5% 6.58 6.5 6.5° 6.5°
-20 7.3/  74h 73R 58C 5 (QBc
-30 5.7% 6.3% 6.3% 7.7% 5(Q8c
Appearance
-40 4.0 50% 50°% 6.5 5.0%
-50 4.0c 50% 50°% 6.5% 6.5
-20 7.0 700 7.00 T7.00 7.0
-30 6.7/Brs  B.7°8 B6.7°8 6.7°° 6.7°8
Odor
-40 6.5 6.5° 658 6.5° 6.5°
-50 6.5 6.5° 6.5 6.5° 6.5°
-20 7.3%  76r 7.3 588 53
Overall -30 5.780 6.382 §.3B2 @ 742 5 (QABe
acceptance -40 40c 50% 50 @5 508
-50 4.0c 50% 50°% 6.5% 5.0

"Means with different letters between the different treatments dif-
fer significantly (P<0.05).
2ns: no significant

3 Means with different letters between the different storage time
differ significantly (P<0.05).
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Table 3. Photograph of leg-meat separated from red snow crab Chionoecetes japonicas

Storage

Thawing time (s)

Temperature
(C) 5 10

20 30 40

o8 AR hAsHe AL 21 4 99l 40T AR
7

Z7Veh= Ao WAE Y, -50C AR - 5A| 7o) thE
QA zjoli= ] A] ghlet.
A= 2 43 M= AlMe olsed 42

AsgAor QsH A dSHEBSIM)Y} dsside
Z A5 3 HSIFESLM)S] ofsteha AEe ARt
Table 40 U %It} pH= BSLMo] 8 4% FSLM (pH 7.5)°]|
vl =4, 3 971 A A%HEES BSLMO] 4.07 mg/100 g
© & FSLM (8.32 mg/100 g)oll H]3l] Wokou, =iks 4
71%9] 414 4(5-10 mg/100 g) M= TAEQIch H=(L)
L BSLMo| 46.8% FSLM (37.6)°]| H] 3} =9k, A= (a)=
FSLMo] 15.32.2 BSLM (6.6)°]] H] &} 2uj 7FeF =9tom, 8}
A% (b)= FSLMo| 428 BSLM (2.7)0]] H|& =& Ao g =

AE|QIT). §7)4F 22 FSLMo] 118.79 mg/g®.2 BSLM
(10.84 mg/g)°l| Blal 108} 7} s=9kth. BSLM 2] 7, tartaric
acid, formic acid, pyruvic acid, malic acid ¥ citric acid= 4=
)R] 9k, lactic acid, pyroglutamic acid & propionic acid
7} 242+ 0.07 mg/g, 0.66 mg/g 2 10.11 mg/go & T2r=|g]
t}. FSLM 2] - propionic acid7} 58.15 mg/g .2 7}k =%k
1, lactic acid7} 21.00 mg/g, pyroglutamic acid”}- 17.95 mg/g,
formic acid”} 13.96 mg/go 2 Z}Z+ 3Hol%|Ql o™, tartaric
acid, pyruvic acid, malic acid ¥ citric acid+= 2}Z} 1.75 mg/g,
0.73 mg/g, 440 mg/g 2 0.85 mg/gdl A O & ZAE| Q). &
A A Eesh] flaiAlE REEA] Aks37S AR A,
A57 9] ol g 7HA] A S s sh] fleiAl= oA &
2ol et thFet 7] i A7} o] FAfop & A o = AY7tE
o, i AAT = o5 S 7 2ARR S8 5 s A

Z7]diE
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Table 4. pH, VBN, color and organic acid of red snow crab Chi-
onoecetes japonicas leg-meat separated by boiling and freezing
processing

BSLM! FSLM
pH 8.4 75
VBN (mg/100 g) 4.07 8.32
Color
L 46.8 37.6
a 6.6 15.3
b 2.7 4.2
Organic acid (mg/g)
Tartaric acid - 1.75
Formic acid - 13.96
Pyruvic acid - 0.73
Malic acid - 4.40
Lactic acid 0.07 21.00
Citric acid - 0.85
Pyroglutamic acid 0.66 17.95
Propionic acid 10.11 58.15

'BSLM, red snow crab leg-meat separated by boiling processing;
FSLM, red snow crab leg-meat separated by freezing processing
(-207C).

Al AL

R TS DR EEAFF TS
(GA142600-03)2] A9 wro} Z=34%]
olfl A= T,
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