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The Character Impact Compounds of Odor Evolved
from Cooked Shore Swimming Crab Flesh

Kwang-Soo OH

Division of Marine Bioscience/Institute of Marine Industry, Gyeongsang National University,
Tongyeong 650-160, Korea

In order to elucidate a responsible mechanism for the development of the odor characteristics of cooked desirable flavoring materials
such as crab and shrimp, shore swimming crab flesh were extracted with various solvents and resulting extracts were evaluated
organoleptically after cooking. As a result, 80% aqueous methanol extract (AME) was found to produce a cooked desirable flavoring
odor. After dialysis of AME, outer dialyzate was fractionated by ionexchange column chromatography, and each of the fraction
obtained was subjected to cooking, followed by organoleptic evaluation. The outer dialyzate fraction, acidic and amphoteric fraction
produced a cooked crab-like odor. On the basis of the composition of 80% AME, an artificial crab extract was prepared with pure
chemicals. The artificial crab extract thus obtained closely resembled 80% AME in respect of the cooked odor. To elucidate the
role of individual components, the artificial extracts from which certain component alone or as group was omitted were subjected
to organoleptic evaluation after cooking. All of neutral, acidic, basic, and sulfur containing amino acids and quarternary base
compounds were involved in the development of the cooked crab-like odor. The cooked odor of artificial extract without addition of
ribose was lacking in the characteristics of cooked crab odor, and phosphorus compound accelerated the development of the cooked

crab-like odor,
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AEAE Est Aoy o138 SR U 9
E9 Fve ¢ g%¥3td (R0, 1988; &k, 1981). F

AE9 FAE FoAM AWAGR F FAEY g2 B A
€ T YA NF7RA EL38 P50 g3, 2 A7y A4
Zv)g 5o /A 853 Sl Y, 359 7]

4 kL

A717) 28 J2Eo BEHI| AREAALEZ o]d #F AFe
Aol g vla] ¥4 Ax, 3 93 Az 28 g4 4o A%
Z2E 3AFY A&Fde ofFde g8 EFY 2 dATL A
on, ol YA dFEY B¢ uiEAe FU12A AREH FA
E9 7179 QN 2% 4z A4z Y A5E A
Fr1Ee BHA Sieloln BE A7 Arr Bud v gle
1} (Oh et al, 2001; Hayashi, 1990; Chung, 1999), L ¥ 2] &3]
&, A=A ATFEFE FIEHER 2 7€ Ay 3
ol A gt it 2 4F9 Ul #F droMe g
HELZRH HAAAAEE 283, )R E GCY GC/MSDR
A BN FIPEE EAFteY, odE ByogE #]d
Zlqste Axdl @Al I3 vy LY AES FAHA
Hi, o] A& Fol Aug FEo| AF9 EF3F ) 2
foste HA F714E (character impact compounds) U71E
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B A% A3 Aae S2ve ddedA Adse #dR
F HiA 88457t 93 4ol A, A4 F 579 FrE
2ty NEA (Charybdis japonica, 3 %: 5.5~85 cm, #%: 312~
7492 AN F9A) 24 FAANFA dopde FHZ FAEY
—-25Ce] FAI ARt Fu Aol AHEEACt

UBIME, pH ¥ FHUAHHI L (VBN)Y &3

FEE g azy, 2o9d 2 F234%FL semimicro
Kjeldahl'l, A2 Soxhlet 524, 232 HAIgyes
243 A1, 992 Bertrand CNE, 1982-2)22 £A43 F
Bertrand BF A FEZHEH glucose FFLE JEWST pHE
AN8E TH33 oS pH meter (Basic, Fisher Co., USA)EX
2393, FAeAgs1d4 (VBN) %2 Conway unitE AHg
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& v FEA (HABEAY, 1960022, o}nx=A4 ke For-
mol BAW (PE, 1982-h) o2 &4

EIME MTFEHY &, JgHE U HUSHA

%9 (chopper) 2 v} 3 RIEA & 30g° acetone, ¥4, ch-
loroform : methanol (2:1), mathanol 2 ethanol¥ & &8
150mLE 713} S¥7 wAFE F 1,000Xgol A 2087 4 £
3t A& AU, FEZA Y Bty o] 22-E 23 wES
At #2844 F 359 AST 3,000XgolA 2087 QHE
A 22 F2E29L SAH YA $& W7hA 40T o5t A
EAE ZHAAT F, A8 K9 F7 (78% W)e) HEE ¢
TE 71 4mLE YT FEMIE 22 HOE £AE A
A F 2% €5E /M AST L FEFF) HEE 3§
At

7t EAFEY, 3 2 d2TEA FAE UEA 88
7z Azt Eet2ad Yo &l E B o5 ¢Ruwer &
F, 100C 2 oA 3083 7tgaa, AL7A YaE g Al
A&H A53I=F gzl 709 paneld FAHY & &
SAEE dojA APFAM ve HAE dzT9 vndy 1
B%H 54& 7L 4

1% o] A& AFEARY FYL A =39

& G ARA K& vpdEto Fig 13 e deE 33
2834k &, ok A% 200 g chloroform: methanol (2:1) &
FE9¢ 420mL 7Hl A F FY9HLn, e T A
€ 713 28 W &g Of 329L Eoh £5F 100mL
7tk FR3 T F d4Eestd AstEos sk, %9
chloroform% ] 300 mLe] &5% 713l £M T & ZeelA
chloroform@ AAZL o]& A ATEAR (lipid fraction) Z
&ttt Chloroform F&ZAE 400 mLY 80% methanol &%4-&
Jhel gAsEe 1583 WA F 4 A#sa, dte 59
€A 300mLE 7H3) 28] wE F23}UG. o] FE43 HAed
chloroform: methanol #&94e FHY (F4488)& o
445 E ¥ BH027] (Byela, freeze dryer FDU-540, Japan) 2
A FAAZY A2, of FEURES &5 59 4mLE BE
3 o8 F-A 222 3%} 80% methanol FETAE 2
Hz 54423 ¥ £43%9 F-B §E22 Atk

FMoff o3t 24: F-A 9% 36 mLE 54§ cellulose tubing
(A7 16 mm, MW cut limit 10,000, Sigma Co., USA)¢l ¥ 1
&% 300 mLol| Hi3te] WA FolA mukstEA 4047 FAEY
. B4 F & AR @S, dojF 74 J9L 2
ZAZ F 239 59 Ho AFE 36mL2 ¥ AL F-C §
o2 4o B4 Udx 593 HHeZ A3 emLE
A& F-D 222 35t
oj2matsx|of 2igt 22 Amberlite CG-120 Type-1 (H*,

e e

Raw shore swimming crab flesh

Lipid extraction

Extracted by 80% CH;OH aq.

Lipids fr.

I

i

Extract (F-A) Residue (F-B)

i

Dialyzed against H.O

Outer diffusate
fr. (F-C}

Ton exchanged on CG-120{H’-form)

Inner dializate
fr. (F-D)

Not-retained fr. Retained fr.

]

Ion exchanged on
IRA-68(0OH form)

Ion exchanged on
CG-400(CI-form)

2 N NHOH

[
i

Not-retained fr. Retained fr. Not-retained fr. Retained fr.

H0 H,0
Ton exchanged on
IR-120(H"-form}

1 N HCl

1 N NaOH

Neutral fr. (F-G) l

Basic fr. (F-I)

Fig. 1. Sheme of fractionation of precursors of the cooked
crab-like odor.

Acidic fr. (F-H) l

( Ampf;zﬁric fr;'

Organo Co., Japan) & A& #2HE (918X10cm)9) F-C Y&
10mLe FFAIZ &5 100mLE 2ml/min. 52 §342
G, o] #3298 54423 F €42M 10mLE B 834 F-
E gEoz dqdct 39, A I8 AEL 20N NHOH
£902 FEAA ZAAAA dRYLE AAY dF, FEAX
AlA €524 0mLE F4F AL F-F o2 g3 o0&
HdAR ATFEARE F4, A4, 9714, ¥4 (R BEeE &
213171 138 Amberlite CG-120& A& FaFA (¢1.8X20 cm) )
Amberlite IRA-68 (OH™, Organo Co., Japan)$ ML FyZH
(¢1.8X20cm)S dZE3e F-C Y% 20mLE FHAIA £
200mLE 2ml/min. $58 FEAZAL 74 G714 2 94
JEE& CG-120 ZF, AR L IRA-68 A FEHL F
BREL FEHE, o #2498 FEURANA €524 20mL
2 448 F4HYE L F-G JEoZ 3P,

TH, AR FEHA F FFHHY AT IRA-68 DH
Amberlite IR-120 (H*, Sigma Co., USA)S A% #2123 (418
X30cm)S 93383 1.0N NaOH £ 200 mLY} &4 300 mLE
£ Na o]0 AARY HHHEL £ANAT o] H2IE %
ARZANA £52M 0mLE FE3T LS F-H Eo=
gt

E, F-G &9 Ed o]&HAA CG-120 ZHA+= E71A4

M
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<, ¢] 2¥¢ 20N NH,OH £4&
150mL & o] 4 FEANAT OE ZY A By
GEYE AAT T Amberlite CG-400 Type-I (CI™, Organo
Co, Japan)& A& #IPZY (¢18X12cm)ol FAA 1 «&F
100mLE 718 H71 9488 E fEA%2H, ol 10N HCl 49
S 27 FAANEE SN o 918 ¥ RS 52D
ZA F 239 &5 5o 274 0mLE FEF RS F1 Y
F-J §222 g
2 g2o| AsHAL 4 g8 1mLo €4 3mLE 7}l pHE
682 ZAHT F AAFeAId A4 Sl %1 o8 ¢Fy)
FHoZ & g 100C F2A 3023t 7hddte] AertA vy
3 U o AT dx UEA 59 A v
2ok 7 JEEZ A AF PN e JAE 799 pa-
nele] &7 Bl@3teo] 1 #5H 5% 7|4t E |

2 4RO Fa5ol
He=
EU=Y

&7 PSR Jhdo| ofFt W3t
Fig. 19] "33 o] A2t A 0XEA §9 £4 99 (F-C
2)& 4128 F dAFY &5 5o dHERY +44

ATEAFE ZARAD. o1& 100CAA 3083 7t sk,
7tE AFY F84 ATEANY HE WS EHFozAM W

ZA 714371 AN nAe AFEAR TANEY Fid
gt HEGH

AR =Mool 24
frelotuieite Alg A2ES YAF HII o979 oF 10%
A= 5'-sulfosalicylic acidE H713te] ATHAIA ZLA3Y
i, Li-citrate buffer (pH 220, 020 M)2A 848 I ot
AE5EAA (LKB-41500, LKB Biochrom LTD., England)E £
A& ATP BHEEL Oh et al. (1988)F Ryderd W4
(1985) 0 wte} YA d2RE A Ay ¢ ex4dd o
& 50N KOH §9& Yo pHE 65~682 AT ¥ 442
31U F3 PCA $9402 [00mLE BE3A o] sTA
3AIZE ol HHAEte ARANEAEE AAT ¥ C T (Waters
125A, particle size 10 gm, ¢3.9 mmX300 mm, USA)& A3k
HPLC (9500 system, Youngin Co., Korea) 24 #4310 o
o £423L °]F4 004 M KH:PO, - 0.06 M K.HPO, (pH 7.5),
% 07 mL/min., A& 7]< UV 254 nme] ot

EudgougAtols (TMAO) 2 Eddgeldl (TMA)S
Hashimoto and Okaichi (195709 ¥, F3goleld (otal
creatinine) 2 fEBET FEIL (1958)9) Wil wel Wt (be-
taine) & Konosu and Kaisai (1961)2] H¥o] £33t wa 43¢

Ak o] E 5 Fo]2 e AR d2EE HELEI/N A
UAF 3 500~550CNA AHH3A 7 IL (ME, 1982-¢),

Inductively coupled plasma atomic emission spectrometer (ICP,
Atomscan 25, TJA, USA)ZM Na, K, Ca, P, Cu, Mg, Fe ¥
Znd] FFE B4, C19 §F S Mohri 22 (%, 1976),
PO.9 ¥ %L Fiske and Subbarow (1925)9) Wil wel A F
st4lth.

BMAARAM g5t HEMMES B5HA Y GC pat-
tern H|1!
gMoASol =H 2 ZsZHA UEA & FHI2EL 80%

methanol &4 A& A9
7122 8te] EF A (Sigma Co., USA)L 2N EXA) 9 o) &
7 HEE FAd2E S AT o,
£3gen, o8 HA &2 H &) #
A F 100CAA 3083 71aA sty g
74X E dxFe JANE 71F2E BFF

TARE 5 & (group) ¥ == 3 HEHE vz
ZA|3te 100CAA 3083 7td s F A7k A W
A EA& vadgd.
BMAARSl FUMMBS| B EAXY ) FEE 2AF
A% FAG2E 100mLE ¥ 3 F%587] (sample reaction cy-
linder, 03 L Hoke SS-DOT, USA)ell 23 150Ce) A 3A1ZE <
HH&AIZ] oS, dichloromethane 2 oF 1417 Wwhal @A #2353
Rt #2942 NaS0.2 5417 ¥ Kuderna-Danish §% %3]
2 93 F5389 GC £4& AL E ANE= g
U, AHA AFY AP E L T3t FLAYRY
ER O w Pt GC $A44 A8E AU
FHEHHES GC pattern 24: GC pattern +4& A& 3L
€ Fused silica gel column (60 mX032mm id, film thickness
0.25 ym, DB-1; J&W Scientific Co., USA)°) Z3® HP 5890
GCol FY3ted EAsgx, vebd A9 2 &4 UEA d28
43 9] GC chromatogram patterns B2 3¢t} o] Ho] #4
Z4dL injector 5 270T, detector €% 300C, helium carrier
gas® FFE 1.0 mL/min.9)AX, oven LEE 40THA 523 o]

3% 2

e ~T
& 3 260C7HA) 2C/min.g] £52 £ - 260CoAA 102
T HEHY

A7 Y 18

YUIME T, pHO 3UNHT|HL B

Ag UEA S AL 24, pHY HEAG7124 (VBN)
FEFE Table 13 2ok Alg UEA £9 FEFFL 779%, 2
g e 175% A=A, ALFFL 1% o2 eyt AR
%9 pHS VBN ##& 717} 748 2 168 mg%ol3ith.

A3 dA=FRe £ ¥ d5HAM

AR NEA §9 4F £AFESE 100C £ FoA 308
7198 o3, AL7A A4S F e PAte A3 7 AFFeA
vt YA E d2T9 vasty 1 5L 7|3 ABRE Table
20 YEMARITE Acetone 2 chloroform : methanol 3% 9-& %4
E5 ko] g, off A € W AU} o WA A
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Table 1. Proximate composition, pH and volatile basic nitro-
gen (VBN) content of the raw shore swimming crab

flesh
Proximate composition (%) VBN
. Crude  Crude PH e
Moisture protein lipid Ash mg )
719 17.5 0.8 2.3 748 16.8

Table 2. Descriptions and intensity of odors evolved from coo-
ked extracts* of shore swimming crab flesh extracted
with several solvents

- QOdor
Solvents Odor description intensity
Acetone Burnt, Oxidized fish oil = Moderate
Chloroform-methanol Burnt and fishy, Stron
(2:1) Oxidized fish oil &
Cold water Crab odor Weak

Amines and fishy,

Ethanol Cooked crab odor Strong
Methanol (80%) Sweet and green, Strong

Cooked crab odor

*Cooking condition: 100C, 30 min.

#o @A A8 ZAER g W A7 (BEE)E A
FEA] ojgta gAA o]F B} Y3 Exy 4go
2 Y124 §& Bligh and Dyer (1959) Ho2 &% F 237
2 A £84 FAFE UFo sHdAEsn B5HANE
A & A AZFAME 9A] of AdFHs 2R E T,
T84 EAFAME A Ao g gig A ASH SHe
A7 ZAH[AG. §H, d5FE B A G} s
ZAH A, ethanol FEEL Bl E vjAU7L 4 ve Al G4
7t ¥lnd ZaA Ao, dETYgE Aozt AU 80%
methanol 559 249 23 0 & de 223 A JA%t

g AldTol HE b AeA gAsAeY, 94 HE2FY A
A A A e ojg HEd.

7% $AR F&341 92 UEA ZA A AsF P9
#Ag ANEY] 8 Z FEAAE 100C £2 A 087
7tgd g FeAA s 4 AFdAM e Ay RS
A9E e Table 33 20 4 AFT EF JAY Zxd gl
ol A Aole YUY, & A ASTH FAS FAZL 7R
HUL, 3 Z=E 80% methanol FEFAVF A 431, etha-
nol #&ZA ¥4 FFZA} chloroform: methanol 2 ZAF ¢
o2 A ZMATD. Acetone FEIAY A £AY AAI
448 HA ol WA ZAo ozl Fo] YUt oA F F&
ZAt A sttt Al A& A7 AASE AL FEAHN £F
¢S Jed ez AAHAG. Table 2, 39 AHNN & +
o] AAGELE WA AFEAR #A AN, metha-
nole] HAHES AFEA F59 714 88 A2 ey,

3283, methanol &9 3¢ (1~53) 2 Fx= (60~100% )l

Table 3. Descriptions and intensity of odors evolved from of
cooked residues* extracted with several solvents

Solvents Odor description in(z:(ril(;;ty
Acetone Sweet, cooked crab odor  Strong
G el ed ot odor Strong
Cold water Crab odor Moderate
Ethanol Cooked crab odor Weak
Methanol (80% ) Cooked crab odor Weak

*Cooking condition: 100C, 30 min.

3l F5AAE A F235E 33 AR 4A F50] 1E
o methanol TE+E 80% Y wrl HANY Zx7) s e
Aoz vt

DIRA AsF MAEHF 22 Y AsHA

ANE AY A&H ATFEARE 797 99 Fig 1949 2
o] ¥4 9 o] LuFFAY 52 o]&3 AR ATFEARES
Y3, o5 100C £2 oA 3087 719 F by #F AL
o3 Z AlgeA Y= WAy 5AL 2HE ZHE Table 4
59p 2t}

AAF (lipid fr), F-A (methanol 7H-)% F-B ($&3Ah)
JEE A5AAE A3, AD PN e gl L o) §4ts
#7121, A5 Afe dAle FAIA EAT F-A JE
Ae dz27 dAgs 4y Aole AR As AT FA
& HA 7 wARA o, F-B L2 obF WAT FAHA 49t
. F-A 2 F-B &8 #3td 71489 & A 279 vsd
&gatn] 238 o|E WAL LAY

§H, F-A 88 FA3d d& F-C (F499) 429 714
F e 9F 2538 9 A5 ASH {AS dAVE 2
AL, F-D & (F9U )Y BLE AY A7 it 13,
F-B$} F-C %2 §% A94e BzT9 oF fA A7 &
Astg ey, F-B8 F-D §£& 33t 7198 & W& F-D g%
3 2ol A9 WA gt o3 AN A& AL WA

My 4

12

Table 4. Descriptions of odors evolved from cooked crab ex-
tracts separated by ion exchange column chromato-

graphy
Fractions* Odor description
Lipid fraction Bumnt and oxidized odor
F-A Cooked crab-like odor (strong)
F-B Odorless
(F-A)+(F-B) Cooked crab odor (moderate and harmoney)
F-C Medicine-like{weak) + Cooked crab odor
(strong)
F-D Odorless

(F-B)+(F-C) Cooked crab, odor, Pleasant (moderate)
(F-B)+(F-D) Odorless

*Refer to the comment in Fig. 1.
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Table 5. Odor descriptions of the cooked fractions separated
from the outer diffusate fraction in dialysis of shore
swimming crab extracts

Fractions* Odor description

F-1 Odorless

F-J Odorless

(F-D+(F-H) Sweet (weak)
(F-D+(F-H) Cooked crab odor (weak)
(F-D+(F-B) Odorless

(F-1) +(F-B) Odorless

(F-D+(F-H) + (F-B)
(F-1)+ (F-H) + (F-B)

Sweet and green (weak)
Cooked crab odor,
pleasant {moderate)

F-E Caramel-like (weak)

F-F Cooked crab odor (slight)
(F-E) + (F-B) Sweet and green (slight)
(F-F)+(F-B) Cooked crab odor (weak)
(F-F)+(F-G) Burnt crab odor (weak)
(F-F) +(F-H) Cooked crab odor (weak)

Cooked crab odor (weak)
Cooked crab odor, pleasant
and harmoney (moderate)

(F-F) +(F-G)+(F-B)
(F-F) +(F-H) +(F-B)

*Refer to the comment in Fig. 1.

2A%E £440)1 $449 ¥R 4EY Aoz 75

e

FA9d F Y gol2udAd FHHA %L FE §
¥ 39 F-F §82 7144 ¥ @5 HAE & Z3E Table
59} 2t} F-E &AM A58 AF dAade 38 & 4
7t} &o), F-F &AM AT ASH FA3 dA7 2A
Helow 2 Zxe 843 4Pk E F-F £ 35349 F-
B §¥& 718t 71gd AL, 23 Ay 22 JArL 24
FYL, I Axe ol2msA Ay Ad v wimd g
gEA A 453 ATEARE F2 F-F o8 4454,
F-F #Htoze 49 A WM BE7 oA ooz F-E §
Ex A A%39 25 22 A 4L vXe Aoz 3
g

o) £9 9&3] 57 98 F-E 2L FG7A4 o|2ndF
A FHHA g F-G & (FHYL)H F3d& F-H 8

(A3g8)ez £43a, o1& 44 FF g9 37eo 7+

g3tn 1 JNES BeAAS 29, AR Ay 7 A dA
A, - FAE A& ASY FA7E A gL 53
FAte F-B &% 7hsto 719€ B, ZHEL 2IE olF
As ALH 22 JArt Ao A9 Frr ZH
uetA xps A% WA 2xs) 23 A 28de F-H 2 F-C
Bo] #d¥ Aoz AU

$02 FF §EL Z974 o) ussAd F24HA ¢
£ F1 3% (871488)3 F3d< FJ 88 (FHgP)e=
2y8, 088 44, £ F-F 2 F-B §&d Hrlste 714
33 1 YNES B5HAE A3, Table 59 2¢] F-L, F-J 8%
g2z S I AAHA Yo} F-J &4 F-H

o8
+

2 F-B §&& 718t 719 4% 3ol e A5 A 5
ol JAZE 2ARRI, EA FEe FT A=A

o e Az vjFo] £ W A% A%Y A4 WA
574 9o Bt Hol ofdx, A 2 FEEE 2
AL FAZ o 714 HEol FAd 7tEE [ FYHE Ao
i Az

Jtdoll @2 e\ H2 MPERS S &gk #a) -

NZ2A A& AFEDE s8] 413 80% methanol F
24 J2ARE 100CAA 302 THdA T F A28 =4
o] W3E AWE AFE Table 6~99) LeRHUT) 80% metha-
nol &4 A2AEY FAL: AEL 719AE F ¢ #4d
gdon onAiH Gl ¢t RAE ARFS HYsH, e
FolnjeAt T AEAFY ALAHRE) 7tgA F X B
HHAAY, Maillard ¥H-§-o #AA3te] Gy a4 Aoz 4
Zteioh gutHo g AE S 7198 o TAde WA E 7HEE
gla Reed, ok F2 AFAR F Ty ¥ B3
o 427 Maillard ¥Hg-o) 93 Aoz AA=HT Ytk (Ho et
al, 1989). Al A&HAe A AKE 71N T o LA Hol7]
&} Maillard ¥H8-9) #9E i3] 8 Bart gz Azd
o a8y, #4999 #FE HdAge oE WEt A 6l
€4, o€ Maillard ¥-¢9 STAAE Fole 23 #4982 4
glle 240 AAddEde A (F, 1985)¢ 23 o 714%719
Ao gl B E43n §dTF 3o W@t gl
A Reg AZddd AR GrALFd ASE gAY 9
3 AFF F7tstged, oA AEA HEHsY ot Fo
A AGE RAog Holw oo met pH 3t HA 4319 F7HE
veERg At

Ag9xE AF9 fEopr it A4S Table 791 UeERA AT
7t g felotnxat %9 e 9T Fide ZEE
BYa, FQ F8olu| Ao 2 Tau, Glu, Pro, Gly, Ala 2 Arg
59 3ol v goth Ry SAon e 7HEA
o oA A &F W37t ddoy, §&otr]=il Tau, Met

% cystathionine® 971/ 0Fw =43l omithine o] ¥4 Z&

Table 6. Changes in total-N, amino-N, reducing sugar, VBN,
acidity and pH of sample- fresh extracts before and
after cooking

Raw Cooked*
’(r;/tlaéz)l\;ﬂample) 210 2.08
I(\Irrl;lg/-llgo g-sample) 51.37 4827
1({;11/1;38182_551;%;1}1;16, as glucose) 9.6 599
YI}ISIE/IOO g-sample) 42 62
pH 8.1 84

*Cooking condition: 100C, 30 min.
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Table 7. Changes in free amino acid contents (mg/100g) of
shore samplefresh extracts before and after cooking

Amino acids Raw Cooked*
Phosphoserine 20 1.5
Taurine 88.1 744
Phosphoethanolamine - -
Urea 6.1 58
Aspartic acid 20 1.6
Hydroxyprorine - -
“Threonine 138 13.1
Serine 10.1 10.6
Asparagine 132 14.1
Glutamic acid 104 107
Glutamine 217 224
Sarcosine* 0.7 0.8
a-aminoadipic acid 1.5 16
Proline 579 57.8
Glycine 559 552
Alanine 413 46.9
Citrulline - -
a-aminoisobutyric acid 0.6 0.6
Valine 124 124
Cysteine 0.5 04
Methionine 118 10.0
Cystathionine 13 03
Isoleucine 7.5 7.5
Leucine 13.7 13.7
Tyrosine 104 99
B-Alanine 26 24
Phenylalanine 7.6 7.1
f-aminoisobutyric acid - 0.1
y-aminoisobutyric acid 29 1.8
NH; 1.1 1.6
DL-Allohydroxylysine 0.1 0.1
Ornithine 6.2 5.7
Lysine 10.6 10.5
l-methyhistidine - -
Histidine 53 55
3-methyhistidine 1.1 0.7
Anserine 79 79
Camosine - -
Arginine 1325 1309
Total 566.8 545.6

*Cooking condition: 100C, 30 min.

FAcd, ol 7HY F Maillard ¥Hg-d] Bojste] ozt #4E
Ao g FAHAG 28U Maillard ¥ F2 Bodte 974
opul= kel Lyseltt Arg2 A9 W3yt gded, o F Argd
AEe, £ Agd AN BPEGY Aoz A AEHA &
ovt AMFY AAF S Bel FEF Aoz ¥R octo-
pine®] 4¥7t 7tEAME F EAEH Argd AAHHYY] G F
W37} AW Reg AdEU

7tgxe AFe ATP #d &3, TMA(O), total creatining 2
betaine $#FS Table 8ol YERNU T ATP #EEZ 2T AMP,

Table 8. Changes in ATP related compounds, TMA (O), total
creatinine and betaine contents (mg/100 g) of sample
fresh extracts before and after cooking

Raw Cooked*
AMP 40.0 36.6
IMP 152 13.0
Hypoxanthine 248 239
TMAO 80.8 58.6
TMA 12.8 24.6
Total creatinine 202 19.7
Betaine 8333 7739

*Cooking condition: 100C, 30 min.

IMP ¥ hypoxanthine 5] &= %2, o|F AMPY IMP= 7}
dAYE T3 I AaHG 45 EREULXE7 F TMAOS
betaine®] A$ EF /A E Fd 49EF 7421, vy
TMAE F71ste 2%E Jehi st Total creatinine 7FEA
2& B3 47 i goy tAZ g diE A

HeAE AF FUAAE 28E EAE ZTE Table 9% 2
. ohF 949 Nas} Pe 71EXEE §8 25 A2F Tas)
Ao K 5 1 99 A¥EL AY TF West gdus &9,
Cl” € PO/ 22 g0l RIVAERE NdAYE 53 =%
AeF Zadte A2 JEyh 9714 Na*, K¥, CI” 2 POS
TH 2L RVEHFE FAEY EAFQ Fuo dd A9
&L PIA = taste active component2 L&A 1tk (Hayashi,
1981).
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Table 9. Changes in inorganic ion contents (mg/100 g) of sa-
mple fresh extracts before and after cooking

Raw Cooked*
Na 205.5 1152
K 434 422
Ca 19 14
P 53.5 300
Cu tr tr
Mg 13 1.5
Fe 0.6 0.6
Zn tr tr
Cl 255.5 217.2
PO, 238.1 1309

*Cooking condition: 100C, 30 min.
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Table 10. Composition (mg/100 mL) of complate artificial
extractfor reapearance of cooked shore swimming

crab flavor
Components Amounts
Taurine 176
Aspartic acid 4
Threonine 28
Serine 20
Glutamic acid 21
Glutamine 44
Proline 116
Glycine 112
Alanine 95
Valine 26
Cystine 1
Methionine 24
Isoleucine 15
Leucine 27
Tyrosine 21
Phenylalanine 15
Ornithine 12
Lysine 21
Anserine 16
Histidine 11
Arginine 265
NH.,OH 2
AMP 80
IMP 30
Hx 50
Betaine 1,667
TMAO 162
TMA 26
Creatinine 40
NaH,PO, * 2H,O 185
Ribose 138

Except glycine, all amino acids used are L-form.
All the reagents were analytical grade and purchased from Si-
gma Chemical Co.
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Fig. 2. GC chromatograms of whole volatile flavor components
of cooked natural and artificial shore swimming crab
extracts.

(a) Natural extract (b) Artificial extract

Table 11. Descriptions of odors evolved from cooked artificial
extracts of crab flesh when certain components were
omitted

Treatments Odor description

None (ControD*
Omitted neutral amino acids

Cooked crab odor
Water-like and sulfur compounds
-like different from control
Sulfur compounds-like,
different from control
Different from control

Omitted acidic amino acids

Onmitted sulfur-containing
amino acids

Omitted basic amino acids

Omitted quarternary
ammonium salts

Omitted ATP-related com-
pounds

Omitted ribose

Omitted sodium phosphate

Omitted taurine

Completely different from control

Sulfur compounds-like (strong),
cooked crab odor (weak)

Sulfur compounds-like (moderate),
cooked crab odor (weak)

Different from control

Cooked crab odor (weak)

Cooked crab odor (moderate)

*Composition are shown in Table 10.
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