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Characteristics of Concentrated Red Snow Crab Chionoecetes japonicus
Cooker Effluent for Making a Natural Crab-like Flavorant

Jun-Suck AHN, Hun KiM, Woo-Jin CHO, Eun-Jeong JEONG,

Hee-Young LEE and Yong-Jun CHA*
Department of Food and Nutrition, Changwon National University, Changwon 641-773, Korea

This study was red snow crab Chionoecetes japonicus cooker effluent (RSCCE) for making a natural crab-like
flavorant. The RSCCE (1 °Brix in the initial state) was concentrated up to 40 °Brix to determine the optimal
conditions for making a natural flavorant. During concentration, the amino-N content and total acidity increased
with the concentration time, while the pH was maintained in range 7.94-8.78. In the acceptance test and
quantitative description analysis (QDA), 20 °Brix RSCCE had the best quality in terms of taste (5.87),
odor (6.00), and overall acceptance (5.80). Of the taste compounds analyzed in 20 °Brix RSCCE, lactic
acid was an abundant non-volatile organic acid, and the nucleotide 5'-inosine monophosphate (IMP) was
present, as were four free amino acids: tyrosine, glutamic acid, alanine and glycine. The taste and odor
of boiled crabmeat were retained in 20 °Brix RSCCE based on the QDA.
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2000)9l 218}, pHE= pH meter (530-pH meter, Corning
Pinnacle CO., Switzerland)E, 9%+ Y%A (TM-30D, Ta-
kemura Electric Works, Ltd., Tokyo, Japan)&, °BrixT re-
fractometer (Atago Hand Refractometer Atago Co. Ltd., Tokyo,
Japan)E AH&-3te] Ao, 7 F7S ACACHH
(KSFSN, 2000)°] mhet gt 79z o2 #48tart.

M 9l S5y FI704 &4

o diA Asde ML= digital A=A (Minolta CM-
3500d, Minolta Co. Ltd., Osaka, Japan)Z A3l L (F =),
a(FAE), b (FANE) B JE(ZEAD)E 739 2334
T 714 Lee et al. (1993)9] ¥l wet B384 {7140
39t 48 7]7]= HP-INNOWaxTM capillary column
(30 m lengthx0.32 mm i.d.x0.5 #m film thickness)®] A2+E GC
(HP 6890, Hewlett-Packard Co., Palo Alto, CA, USA)E A}-&3}
Fdom, WEEFEZAZE methyl laurate (Sigma Chemical
Co., St. Louis, USA)E o] &3}% 3, splitless mode & constant
flow (He gas, 1.2 mL/min)Z A $83}Huc) 28 e =
50CAA 187 & £ 230C7A 10C/min £28 23

= 8B HEEE 2ASAUTH Inlet} detector (FID) 2%
= Zt7} 200C 9} 250 C 2 AA3IH o 2 A5 33] BA4s)
A

Nucleotides ¥ $2[otnl'citel 24

Nucleotides®] #243-S Lee et al. (1984)2] WHHol ule}l £293]
Fom, o)uje] HPLC (HP1100, Hewlett-Packard Co., Palo
Alto, CA, USA) EAzAL o3 Bl HP ZOBAX™
(XDB-C18) column (Hewlett Packard Co., USA); mobile phase,
1% trimethylamine phosphoric acid buffer pH 6.5); flow rate,
1.0 mL/min; sample loading amount, 5 #L. AIHAHAE-ZH ] F
AL TFEZ (Sigma Chemical Co., St. Louis, USA)S ©]-&
R, FFFAE o83t A EAFA frelotn|=4t
Cha and Cadwallader (1998)2] ®9 ol wgtow], ojw]=ik
237] (Biochrom 20, Pharmacia Biotech, IL, USA)E A}-&-3}
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Fig. 1. Changes in moisture and salinity of red snow crab
cooker effluent during concentration.
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Fig. 2. Changes in total acidity and amino-N of red snow
crab cooker effluent during concentration.
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40 °Brixol| A& 7942 "ol ) kA FA4F (RA7)E)L 40
°BrixZ FE3}9S 74 354.98 mg/100 g 78R, B4
ol obm] = AAE 73.99 (1 °Brix)ol A 954.29 mg/100 g O & A
&M F7Fst A 53] §5 g oAlA °Brix 10-40 ¢ 9
pHE Weenen and van der Ven (2001)¢] E 113} reaction flavor
FAE AT oF kel 21& & vEdT . A4 EHU

ME g ZS5(UM FI144e HE

F& A 7HE A5d Y F5o gE M52 ¥ishE Table
13} 2ok ¥ (L3h)s 27190 73.96914 553l wat Al
314 7Haste] 40 °BrixolME 1,670tk A% (aghst 3
A% bIDE 27} 1.34-20.57 £ 38.71-72.01 H] ol A&
|4 F7Hste] M=ot st F e, 20 °Brix o}F-FHE &
3lg] ZAaste AS e 181 AR (JE)oNA
= 2719 46.6794 53 G 20 °Brix7}A| 435 F715)
thrl 1 o]F 2 & 98.56 (40 °Brix)7HA| febsHA 7tk
A& B

S B3 R4 gl Wske Table 29 2ok &
5%9] B3ty f-7jite] AZE FH U=, o5l A lactic acid
9] geFo] 71 BT (36.55-56.65 mg/100 g). THE 2 Z malic
acid (3.34-20.09 mg/100 g), succinic acid (0.79-4.55 mg/100 g),
fumaric acid (0.31-1.93 mg/100 g) 2] 3L oxalic acid (0.95-1.90
mg/100 g)2] £°]%0-2.% malonic acid®} citric acide= A& % A
eroith 121 AEE & §714F FEke 20 BriviAE F7F
g & O FE2E 23] ATk ol AT JHE FE
A ol 2 EA2 A3EHYT] fEQ Aes FAHAT
%9 Hayashi et al. (1979)2 &2 7| (snow crab)9] 9
(leg meat, hapatopancreas, ovary)2] =334 f-7]4H& B43h
A7} lactic acid7} 7HE B2 ¥ o], T2 2 succinic
acide o]t st e, B Aol Al5Ql A& A
= v 292 2o} 34 lactic acide FAHE 2] )
AF9] gd=xEA &F5S Fole 8210] Hol gtg 23}
A s 7@ oo ST (Park et al, 1994). Wb 20
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w2 WA M AsdY FEHHAAANAY F 5T
nucleotides”t 71 &5 AT} (Table 3). ATP= AZHA ¢gko
v, 5-IMP7} 5 °Brix® 4] 29.93 mg/100 g2 Z nucleotides] TH
5SS A3, t-2 22 Hypoxanthine (Hx) (5.37 mg/
100 g), 5-AMP (1.46 mg/100 g) <=olA}. 23 Y 55L ghoj]
u}2} nucleotides®] FHE A3 ez F718te] 20 °Brixol 4]
= % nucleotides®] T2 84.77 mg/100 g, 35 °Brixo| A=
90.69 mg/100 g A tt. o1 s TZ5HAANA ADP= A
AL, S"AMPE AT Y& nucleotides> Al&314 F71814
o). thek SLAMPE 20 °BrixZHA] Z7}3F TS 1 3 35 °Brixol|
Me 237 Ak oleldt A3 35 °Brix7hA] 484
FFAA ZAZE FF (2A1ZHEE HAGAA A RS 9

3 At F71Ro 2388 S-AMPEA Q] SLIMPE ] A Fho]
39 Aoz AL 35°Brixe] A FEAAM=

5-IMP= 67.71 mg/100 g2 2 A ] 67% o]’d-& XA
T Ak AAAE AR B5YE AAR IH wE5TA
< 20 °Brix AE7} Agsittn Az Ak s-MpE 33
ZHE 4k (umami taste)2 7HE Bk olug} 2453k Aol A The
A&7 FEaAE dake g3l e AR delA 3l
(Hayashi et al., 1979), & A A=) Fujdo =
Pl Aoz FAHUG.

wrelotol At HEt

B OiA Asd o frejobu|i=it EaFe Table 49 2.
5°Brix® F5E H A A5 FEjobr|ngt F e
108.77 mg/100 g, 20 °Brix*| A 460.71 mg/100g 2|1 35
°Brix°l| A1 965.25 mg/100 g & F&d] o3} & felotr|ie
abe] g2 FUbsith olE S 28% (aminonium
chloride A $])e] frelopv|mito g FHHUT o|F oA 5
°Brix®| A]== L-tyrosine, L-alanine, glycine, glutamic acid,

p=s

Table 1. Changes in color values of red snow crab cooker effluent during concentration"

Samples (°Brix) L a b 4E

1 73.96 £ 0.022) 1.34+£0.02 38.71+£0.02 46.67 £0.03

5 67.91 £ 0.01 4.28 +<0.01 43.41 £ 0.01 54.14 £ 0.01
10 54.51 £ 0.02 11.59 £ 0.01 57.07+0.01 73.89+0.01
15 54.34 £+ <0.01 17.51 £ 0.01 67.88 £ 0.01 83.65+0.01
20 47.58 + <0.01 24.17 £ <0.01 72.07 £0.04 92.33+0.03
25 19.90+0.06 20.57 £ 0.01 33.55+0.05 89.23 +0.04
30 10.03 £ 0.03 20.34 £ 0.01 17.09+£0.04 93.80 +0.02
35 412+0.03 12.65+0.11 6.93 + 0.06 96.95 + 0.01
40 1.67 £ <0.01 6.45 £ 0.01 2.73+0.01 98.56 + <0.01

YL: Measure lightness (0= and varies from 100 for perfect white to zero black) (Standard plate: 99.9814).
a: Measure redness when plus, and greenness when minus (Standard plate: -0.0081).
b: Measure yellowness when plus, and blueness when minus (Standard plate: 0.0277).

JE=V AL*+ da*+ 4b*
“Mean value+S.D. (n=3).
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Table 2. Changes in non-volatile organic acids of red snow

Table 4. Changes in free amino acids of red snow crab cooker

crab cooker effluent during concentration (mg/100 g) effluent during concentration (mg/100 g)
Compounds 5 28)( 35 Free amino acids 5 28)( 35
Lactic acid 54.76+3.86" 56.65+3.67  36.55+1.75 L-Tyrosine 2426" 8705  147.82
Oxalic acid 1244014  1.90+0.48  095:0.28 L-Alanine 13.70 46.88 80.28
Malonic acid N/D? N/D N/D Glycme' . 13.61 46.44 79.10

. ) Glutamic acid 6.26 51.97 128.23
Fumgrlc agld 1.6610.12 1.93+0.24 0.31£0.06 Sarcosine 5.20 24.15 61.99
Succinc acid 4.55+0.01 9.0210.90 0.79+£0.09 a-Amino adipic acid 4.14 16.62 36.77
Malic acid 15.30+£1.18 20.09+1.08 3.34£0.03 Aminonium chloride 3.90 17.14 71.92
Citric acid N/D N/D N/D L-Cystine 3.70 16.75 37.12

7 — Serine 2.70 9.09 21.38

Z;Mean value+S.D. (n=3). L-Threonine 254 9.17 18.40

Not detected. L-Arginine 247 9.55 21.75

Aspartic acid 2.42 9.42 22.09

Table 3. Changes in ATP related compounds of red snow L-Histidine 231 11.99 29.49

crab cooker effluent during concentration Taurine ) 2.25 7.39 13.89

e o-Phospho-L-serine 2.22 10.70 16.32
Compounds Brix L-Carnosine 2.02 8.16 14.71
5 20 35 L-Leucine 1.94 7.20 12.74
ATP D - . Urea 1.70 6.17 13.69
ADP 105+£0.10° 1.08+0.19  0.28+0.03 Asparagine 147 5.85 11.55
5-AMP 1464020 867+1.61 3.94+1.28 L-Phenylalanine 1.42 7.19 13.58
5-IMP 29934012 59.45:0.73 67.71+1.13 ll:l\_/}:::ee 1-8; g-gg zg-gg
Inosine (HxR) 0.36+£0.06 0.391£0.01 0.59+0.05 L-Isoleucine 0:85 3:68 9:66
Hypoxanthine (Hx) 5.37+0.70 15.18+1.09 18.17+0.26 L-Methionine 0.85 4.95 10.14
Total 38.17 84.77 90.69 Cystathionine 0.56 3.94 8.33
"Not detected Methyl-L-histidine 0.50 3.50 9.70
gL detected. B L-Ornithine 0.48 6.83 14.67
Mean value+S.D. (n=3). o-Phosphoethanolamine 0.40 2.27 4.40
Total 108.77  460.11 965.25

sarcosine, a@-amino adipic acid & L-cystines 7%°] &2 3 "Mean value (n=2).

veRd 1o, 20 °Brixo| M= & WA= 5 °Brixe} 2
Aol oy, 35 °Brix| A= L-tyrosine, glutamic acid,
L-alanine, glycine, sarcosine @ L-cystine 59 A2 e
t}. Glutamic acid®} aspartic acide 7279} 3 F-< 7+t
(umanii)&] FAZ B I1E Q3 (Kato et al., 1989), Sanceda et
al. (1990) glutamic acid”} fish sauce] ol £Q.3F I&-&
3k 3ok @9 Hayashi et al. (1981)2 2F53+ Al o)At
FEE9 frejotu|i=ite] gk E%]_C’V” Az g9 =
Eo A glutamic acidE A 713} omission testol] A ZHagks) o
gro] 3| 148+l aspartic acidE A A}RE A= A3
o] grAuro] ZAHJTYIL Y2, glycine, alanine, arginine
9 glutamic acid §¢] fre]otn| iRt Alskel] Fa.8 9%
ot Bausigo E AgoA @5l JFA]= alanine
(13.70-80.28 mg/100 g) FAFe =go) &g X1 Sle
histidine, methionine ! valine®] &2 JHA o2 Hol o|&
FE A% E& thA Asro] Al FE AAQRAMY o)&

flo o

=

L FES AFFH A dE ALz FHHUC
HsAAl ¥ HEH ZAIEM

F2 A As B2l uist &, & agl1 94 )%
9] A= Table 59 2t} 94 HAHo T AHS d,
Dol M= 4.46-5.87 HY 2 A4S dd=d 53] 15 % 20

Table 5. Acceptance tests of red snow crab cooker effluent
during concentration

Samples 2).3) ),3) Overall
(°Brix) Taste Odor* acceptancez"s)
10 5.50 + 1.64 4.87+0.88 543+ 1.66
15 5.86 + 1.61 573+1.17 5.80+1.49
20 5.87+1.49 6.00 £ 0.89 5.80+1.32
25 4.83+1.69 5.58 + 1.08 480+1.70
30 486+ 1.88 5.23+1.67 499+ 183
35 446 +1.87 4671170 435+154

YAcceptance test was performed by 8 panelists with 9 scoring
method (1, dislike extremely; 5, neither like nor dislike;
9, very good).

?Mean value+S.D. (n=32).

9All data in the same column were not significantly different
(p<0.05).

25 °Brix ©] %]
AVEA o] A3

(crab meat-like

°Brixoll 4 2}2} 5863} 5.879] HFE AU,
Me 4.83KT 22 H4E 4o ¢4 5

(Table 6yl A=, 5te] EA47 A ATt

taste)> 5.75-6.00 A MR FF @& {942 zpol=
AR (p<0.05), DI (sweet)S 3.73-5.44 ;ﬁ-’f— HAZ 25
°Brixol| A ¥ A4 (3.73)F, 10 °Brixol A H-2 S (544)F
Aok Bt (salty)S 4.68-6.812) M4 WY E °Brix7} &7}
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Table 6. Quantitative descriptive analysis (QDA) of red snow crab cooker effluent during concentration"

°Brix
102% 1529 209 25°3) 3029 3599
Crab meat-like 575+1.34 5.86+1.88 599+1.75 6.00+1.30 5.93+0.99 5.87+£1.08
Sweet 544 +1.75 5.00 £2.00 5.16 £ 1.91 3.73+£2.01 4.25+2.88 4.00+2.19
Taste Salty 468+212 520+£2.04 5.42 +1.36 6.26 +1.57 6.81+1.22 6.81+1.72
Nutty 4.06 +1.65 4,46 £1.99 4.75+1.98 3.46 £ 1.99 2.75+1.65 275+1.69
Bitter 2.00+1.46 2.20£1.69 2.06 +1.62 240+ 1.54 2.18+1.55 2.25+1.57
Fishy 293+1.73 3.00 £1.92 2.62+1.58 2.86+1.92 3.31+2.27 3.12+£1.99
Crab meat-like 553 +1.31 6.20+1.14 6.08 £+ 1.83 593+£1.16 6.18 £1.27 5.81+£2.10
Odor Floral 4.37+1.92 3.20£2.00 3.00+1.86 2.60 +1.99 3.06 + 1.69 2.56 +£1.86
Fishy 2.68+1.19 3.06£1.75 3.12+1.88 4.46 £ 1.88 4.25+1.87 4.37 +£1.92
Sickening 2.31+1.35 213 +1.59 2.34 +1.67 3.20+£1.89 3.45+1.78 3.36 £1.87

YQuantitative descriptive analysis (QDA) was performed by 8 panelists with 9 scoring method (1, extremely weak; 5, medium;

9, extremely strong).
?Mean value+S.D. (n=16).

YAll data in the same row were not significantly different (p<0.05).

o 724 #ulo] 273l o, 1A Eek (nutty) S 2.75-4.752)
A AR 30 % 35°Brixol| A @& HF (2758 REon,
20 °Brix9l| A] 4.757d o] Gt} €5t (bitter)¥} Bl AT (fishy)-2 7}
7} 2.00-240 F 2.62-3.319] B2 A5 HHE AATh FlA]
= 5534 (10-35 °Brix)oll A 4.67-6.00 H 2] H4E A
T} (Table 5). 38 EA73 oA A& (crab meat-like odor)e
5.53-6.20 M9 H4E Aom {9 o7} gisdch
(p<0.05). 1831 15 °Brix (6.20) o] FNME FEgo g 3
9] ztol= Aoy F9A atol= AATH (p<0.05). £
(floral)2 2.56-4.37 H |9 45 AA=dl, 5Tl me
A B3y, ¥y (fishy)= 2318 718t
ozl HldUE SATESFY FRde 2o fEFAAM=
d44Q 842 FHAT 28l 9AL WA (sickening)
T 213345 @9je] @E HFE do] 2 il Ao
A AZE 93 722AZE $53S ¢ 5 I Ant
2% 715 % (Table 5)°1A] 15 2 20 °Brixo| A =5 5.809]
2 H4E A=, 57X (crab meat-like odor)oll A=
20 °Brix”7} 25 °Brix Bt} 2388 £2 ZAAE Yephdd. L
231 20 °Brix ool A= &% o2 At HEF TS
T@thaL AAE o] 20 °Brix7t Al & A2 A% &2A
24 Agstrta A=A

#HAl 2
B AF= 2003 3% st ATAT Ax AR 2 QGAL
9] (KRF-2003-041-F00049)0] 25} 439l A7 Az}e] it
olw, A7u] Aol A=Y}
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