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Abstract

Nitrogenous constituents in the extract of 3 species of raw and boiled crabs, tenner crab (Chionoecetes
opilio elongatus), horsehair crab (Erimacrus isenbecki), and blue crab (Portunus trituberculatus) caught in the
Korean adjacent sea, were analyzed and compared their compositions with the sex and the tissues, body meat,
leg meat, and viscera. The crabs contained about 3% of the extractive nitrogenous constituents in the tissues,
meat and viscera. The free amino acid compositions were commonly featured a high content of arginine,
taurine, proline, and glycine regardless of the differences in species and tissues. Free amino acids and
quarternary bases were greatly increased in hot water extraction while nucleotides were slightly diminished.
Glycine betaine and trimethylaminoxide were accounted for above 30% of the total extractive nitrogenous con-
stituents. Arginine, taurine, proline, glycine, glycine betaine, and trimethylaminoxide which abundant in the
meats and viscera of the crabs were estimated to greatly contribute directly or indirectly toward appearing the

characteristic crabs taste.

Key words: crabs, nitrogenous constituents, free amino acids, quartenary bases, nucleotides

LN =2
Sl A4 E SabEe SR e
727t 82 wolul, ol SAAES 0|47 9l

ul o ol

SJME BE JHE 7147 oleh. o] e WAE 4
ARE 2 71350} B2 R AR oS FE
22w, &3] Eslete] thA| (Chionoecetes opilio elon-
gatus), F3ere] ®A| (Erimacrus isenbecki), A&l ot2]
27| (Portunus trituber-culatus) 52 7| Z5-2] AAte]
otz EAE el T2 $L d= ¥ 5 ol

A R N7 (EEEE)L dEe] 4TS
5 F AAALE 7MY EA ALEe 5

= FAHE F2
sz, skl wet 1 F5et REE ofF oY
558 ’

A2} §Fol F-F=0o] ols AR B3fe
ofuliAlell 3k Gilles”2] R, AHEHEo)] w7
Giddings and Hill’®] X 37, nucleotidesell %+ Hilts
and Bishop??] ¥ 71 So] it} g xp5Ae) A9

~

il

i

o 0

3

M

-

¢

A Foll P AT-E= Take 579 W31, 71 dholl Ab<
A2 AulAdio| A3k dalo] A AR T8
olv| ;e Ate} 7 B 5HgHE-2] §hekel 3 Konosu 57
9] B 72} nucleotides?} §7197)Fe HEd #3t
Hayashi 5-7¢] ¥ 7, 2}4:7] Ale)] gHg-%oigles X
E 9] Ae|AEe ok 353 FAe| =3k Hay-
ashi S%¢] W3, 72|73 vlo] & A3AF] v 4l
29| 77toll 3} Hayashi 579 B3 5 AlY 55
3k Aol BAlstE AES B, P4 AxE
o] zglo)) 23 Av|Ale] A T& A A PR
EFES UAre R 3 g st o] FoiA gle}

B dA7E vl Aol Bd Aakung »
ol HEA]l A Fiell ete] A, FsE =2 §
A daBe) 22 Fof Bxe)l 2HE YA E, AS
A g2 FEsl] B4 - AR EEA AL AeF 9
A& FAE 4 9le ARE AL, Selve A4S
oAl Aitsl Al e Av|A ALsIE] &
ZAe] BA S 9s)7| $ste] 43t

-469-



2 gl - ol g - AT -
IR
1. X2
$eliet ook delel L Aol 28 E

2al A,
gatus), ¥3 Al (Horsehair crab, Erimacrus isenbecki) & 7
(Blue crab, Portunus trituberculatisys A 853 31312

WA 28 SA IEEN AL, GAl% B A

YA (Tenner crab, Chionoecetes opilio elon-

F Zo] 718 7t} 9)&alo] A| 82 3)9)H(Table 1).
2.4 o
(1) A& Azl

1) 4%

28 24 PESU sk AL T Y5 E
Ao} ZA| 7 10200k} Aol disted BiAls) HAE
BEa dejla R jRrroe g gy 24 E5

R R e R LELS

uMl Ae AN ek
2) dFE AR
7 ypdz A3 ohE AR 50 gdE A A%

sto} 70 mie] ZHSE shska 3082k mulshEA H]
5 FF %1/"”?4(4000><g, 30 min)gk Fof 4

e Aol S0 mie] FFE 7
qw A1 28] (4,000x g, 30 min)F
}_ thA] 250 mzsq 2575 7}
o]] Z2x% 70%7} HA
oll ﬂ*‘; £2](4,000x g,
}ﬁ t}r] 70% ethyl

-ra (4,000 g, 30

ethyl alcohol-& 7}3]
30 min)&}o] AFZ-
alcohol 241 23]
min)%}u_.
Foll &7

Hw r°‘

Table 1. Descriptions of the sampled crabs
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Place of catch

Width of carapace

Length of leg  Length of claws Total weight

Species (Date of sampling) Sex (mm) (mm) (mm) ®
Tenner crab Uljin-Gun, Male 85X 85~100x90  105~130 (short) 70~105 250~290
Chionoecetes ~ Kyeungsangbuk-Do 200~235 (long)
opilio elongatus  (May, 18, '95) Female 120X105~135X135 150~190 (short) 95~140 550~640
250~320 (long)
Horsehair crab Chungmu-Si Male 75X 81~110x 120  46~55 (short) 75~83 107~268
Erimacrus Kyeungsangnam-Do 90~100 (long)
isenbecki (Jan., 19, '96) Female 61 % 72~95X 76 34~41 (short) 44~58 56~164
75~81 (long)
Blue crab Yeosoo-Si Male 190X 150~120x 90  50~70 (short) 110~200 90~315
Portunus Jeonranam-Do 80~130 (long)
trituberculatus  (June, 26, '95) Female 160X 120~210%160 90~110 (short) 140~270 196~480

110~120 (long)
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Table 2. Proximate composition in the raw tissue of crabs (%)

Species Part Sex Moisture Crude protein Crude lipid Ash

Body meat M 855 10.9 1.3 23

F 86.2 9.4 1.3 3.1

Tenner crab Leg meat M 81.8 14.8 1.6 1.8

F 83.2 12.7 1.6 25

Viscera M 76.2 7.6 143 1.9

F 85.8 6.4 5.1 2.7

Body meat M 82.1 13.4 1.3 3.2

F 83.5 11.3 2.6 2.6

. Leg meat M 715 19.1 0.9 2.5

Horsehair crab F 785 178 14 23

Viscera M 771 17.4 31 24

F 77.0 11.5 89 2.6

Body meat M 80.4 16.3 1.5 1.8

F 80.9 16.0 1.0 2.1

Leg meat, M 79.6 16.9 1.4 2.1

Blue crab F 79.6 16.5 1.6 2.0

Viscera M 76.3 8.2 134 2.1

F 77.3 83 11.0 34

Ovary F 74.8 17.2 55 2.5

M, male; F, female.
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Table 3. Contents of free extractive-N constituents in the raw tissue of tenner crab (mg/100 g-raw tissue)
Male Female
Nitrogenous constituent
Body Leg Viscera Body Leg Viscera.
Free amino acids (combined amino acids)*:
Phosphoserine 17(2) 53) 9(2) 13(5) 5(2) 91)
Taurine 196(14) 377(12) 333(14) 187(16) 364(13) 328(11)
Phosphoethanolamine 12 35 53 12 34 50
Urea 3(5) 4(6) 3(4) 3(7) 3(5) 3(5)
Aspartic acid 13(7) 10(4) 8(8) 3(8) 11(7) 8(6)
Hydorxyproline 75 72 64 74 70 60
Threonine 23 25 22 21 24 23
Serine 27(8) 29(9) 21(5) 26(9) 23(9) 19(11)
Glutamic acid 120(25) 116(32) 109(32) 114(32) 119(32) 103(29)
Proline 219 209 196 196 215 189
Glycine 203(10) 248(11) 179(8) 207(11) 233(10) 164(7)
Alanine 60(14) 57(13) 53(18) 59(22) 56(14) 58(15)
Valine 32(2) 35(3) 30(5) 32(3) 32(4) 32(3)
Methionine 30(3) 32(3) 28(4) 31(4) 30(3) 30(4)
Isoleucine 36 37 34 33 33 35
Leucine 25(8) 28(10) 26(7) 24(11) 27(9) 27(7)
Tyrosine 46(9) 50(9) 43(7) 48(9) 45(7) 40(11)
Phenylalanine 62 68 63 61 63 61
Ethanolamine 9 12 9 8 10 8
Lysine 50(24) 57(33) 43(34) 49(22) 51(32) 40(30)
Histidine 195(4) 135(4) 106(5) 188(5) 130(2) 113(3)
Arginint 473(24) 430(33) 397(38) 478(30) 411(33) 402(26)
Subtotal 1,929(159) 2,056(185) 1,830(192) 1,877(203) 1,975(182) 1,805(171)
Nucleotides**:
Hx - - - 1 4 2
HxR - - - - - -
IMP 32 52 16 50 39 19
AMP 20 15 13 7 21 -
ADP 3 5 5 - - -
ATP - 1 1 - - -
Subtotal 55 72 33 58 64 21
Other bases:
Glycine betaine 425 472 534 480 492 471
TMA* 1 1 3 1 1 2
TMAO* 402 302 298 395 305 301
Creatine and creatinine** 14 16 16 16 15 18
Subtotal 842 791 851 892 813 792
Total 2,985 3,104 2,906 3,034 3,034 2,789

*Analysed after treating 1% picric acid with raw tissue sample.
**Analysed after treating 0.66 M perchloric acid with raw -tissue sample.
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Table 4. Contents of nitrogenous constituents in the tissue extract of tenner crab*

4F 24 72 A FFY FAzAAR BY AT 5

(mg/100 g-raw tissue)

Male Female
Nitrogenous constituent
Body Leg Viscera Body Leg Viscera
Free amino acids (combined amino acids):
Phosphoserine 26 14 18(1) 23(2) 11(2) 19(1)
Taurine 182(12) 383(13) 328(12) 171(14) 400(11) 331(10)
Phosphoethanolamine 18(2) 38 78 19(6) 32(4) 78
Urea 3(9) 6(9) 7(5) 3(10) 8(8) 8(3)
Aspartic acid 9(14) 9(17) 9(8) 9(17) 7(15) 8(7)
Hydorxyproline 89(2) 83(5) 183 93 82(2) 152
Threonine 15(17) 15(11) 55 19(13) 13(7) 53
Serine 36 29(2) 21(9) 37 26(6) 20(9)
Glutamic acid 80(29) 77(25) 93(29) 83(27) 70(25) 100(23)
Proline 226 201 232 234 211 194
Glycine 274(9) 354 132(10) 255(6) 345 144(62)
Alanine 60(1) 57(5) 58(14) 63 50(12) 53(9)
Valine 34 33 311) 38 34(2) 34(4)
Methionine 37(1) 33 3(3) 36 32(1) 52(1)
Isoleucine 34(1) 25 22 33(2) 24(2) 19(3)
Leucine 22(7) 23 13(10) 24(2) 26 10(9)
Tyrosine 15(8) 13(4) 11(9) 16(7) 11 21(1)
Phenylalanine 31 20(3) 23 33(1) 19(2) 21
Ethanolamine 13 11 18 15 9(2) 16
Lysine 32(16) 20(13) 13(25) 34(13) 13(16) 13(23)
Histidine 177 118 108(2) 170(1) 109 111
Arginint 590 542 428(3) 585 533 437
Subtotal 2,014(128) 2,108(106) 1,928(140) 1,996(122) 2,069(116) 1,898(167)
Nucleotides:
Hx 6 6 3 6 5 4
HxR 2 1 20 3 2 20
IMP 10 9 - 11 12 -
AMP 26 23 29 23 19 25
ADP 3 2 2
ATP - - - - - -
subtota} 48 42 52 45 40 51
Other bases:
Glycine betaine 485 513 594 511 534 495
TMA 1 1 4 1 2 4
TMAO 442 358 321 457 368 342
Creatine and creatinine 14 15 17 15 15 17
Subtotal 942 887 936 984 919 858
Total 3,312 3,143 3,056 3,147 3,144 2,974

*Tissue extract was obtained through 70% ethyl alcohol treatment after the boiled water extraction.
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alanine(53~60 mg/100 g), Iysine(40~57 mg/100 g), tyro-
sine(40~50 mg/100 g)& A3t =50 2 FHf-a)elc).
thAle] frelotel At gk ‘311"1‘1% A3 29
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methylaminoxide+ 300 mg/100 g o4 &3t §7]
A71F F olE A Eo] drpde B, AL
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Table 5. Contents of free extractive-N constituents in the raw tissue of horsehair crab

(mg/100 g-raw tissue)

Male Female
Nitrogenous constituent
Body Leg Viscera Body Leg Viscera
Free amino acids (combined amino acids)*:
Phosphoserine 8(2) 11(2) 93) 7(2) 11(3) 8(2)
Taurine 234(14) 316(14) 347(15) 284(14) 321(5) 335(15)
Phosphoethanolamine 12(7) 23(6) 21(7) 26(6) 17(6) 24(6)
Urea 3(10) 5(10) 4(9) 4(10) 5(10) 3(11)
Aspartic acid 13(15) 11(19) 11(18) 11(17) 11(16) 11(17)
Hydorxyproline 82 90 112 96 85 93
Threonine 21(14) 20(14) 28(13) 21(13) 20(11) 25(14)
Serine 13 24 20 30 27 19
Glutamic acid 107(33) 115(28) 128(30) 109(30) 102(29) 120(31)
Proline 162 182 192 159 172 184
Glycine 203(7) 273(6) 268(6) 212(7) 284(6) 274(6)
Alanine 27 20 29 28 27 28
Valine 25 22 30 30 24 21
Methionine 20 21 27 23 20 29
Isoleucine 23(3) 22(3) 25(4) 22(3) 27(3) 23(3)
Leucine 20(7) 27(3) 32(4) 25(2) 23(5) 27(4)
Tyrosine 16(8) 14(9) 13(8) 12(8) 15(7) 15(6)
Phenylalanine 27(3) 25(3) 25(3) 28(2) 29(2) 23(2)
Ethanolamine 2 2 2 2 1 3
Lysine 53(16) 42(13) 50(15) 53(12) 49(15) 50(15)
Histidine 103(2) 105(3) 112(3) 108(1) 110(3) 122(2)
Arginine 448(57) 465(62) 472(55) 453(57) 437(63) 469(55)
Subtotal 1,625(197) 1,840(196) 1,957(192) 1,743(185) 1,817(194) 1,917(191)
Nucleotides**:
Hx - 1 - - 2 1
HxR 1 ~ - - - -
IMP 26 46 27 32 21 60
AMP 60 102 21 105 135 57
ADP 12 8 2 11 21 24
ATP 12 11 5 7 8 10
Subtotal 111 169 5 156 187 151
Other bases:
Glycine betaine 495 668 785 492 632 584
TMA* 1 1 3 1 1 3
TMAO* 389 316 302 412 294 283
Creatine and creatinine** 6 8 11 13 12 13
Subtotal 891 993 1,101 918 939 883
Total 2,824 3,198 3,305 3,002 3,137 3,142

*, **: refer to the footnote of table 3.
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Table 6. Contents of nitrogenous constituents in the tissue extract of horsehair crab*

SAEAE WAy

(mg/100 g-raw tissue)

Male Female
Nitrogenous constituent
Body Leg Viscera Body Leg Viscera
Free amino acids (combined amino acids):
Phosphoserine 25 23(1) 22(0) 29 25(1) 22
Taurine 223(14) 323(13) 345(12) 298(13) 330(14) 332(12)
Phosphoethanolamine 16(3) 35(2) 62(2) 33(4) 34(2) 61(1)
Urea 10(7) 9(6) 5(4) 5(5) 9(6) 3(3)
Aspartic acid 10(10) 10(12) 11(6) 110 11(11) 10(6)
Hydorxyproline 75(2) 92(4) 125(3) 104(2) 103(4) 132(4)
Threonine 13(14) 21(13) 33(10) 21(13) 22(12) 30(8)
Serine ' 38 35 34 36 33 31
Glutamic acid 81(23) 83(26) 91(22) 85(26) 80(28) 98(23)
Proline 210 232 233 213 243 253
Glycine 282(8) 326(7) 330(3) 299(6) 330(6) 334(3)
Alanine 34(0) 28(0) 35(1) 33(0) 26 32(1)
Valine 31 30 31 30 31 33
Methionine 27(1) 23(1) 30(0) 28(1) 22(0) 31(1)
Isoleucine 28(1) 29(0) 28(1) 27(1) 28(0) 27(1)
Leucine . 24(5) 31(5) 37(3) 32(4) 33(6) 39(4)
Tyrosine 14(8) 15(7) 19(6) 15(7) 14(6) 19(6)
Phenylalanine 24 30 20 22 31 23
Ethanolamine 10 12 16 12 10 12
Lysine 43(25) 39(28) 28(27) 40(27) 35(28) 30(26)
Histidine 135 124 136 130 133 140
Arginine 526 533 532(18) 532 530 543(10)
Subtotal 1,880(121)  2,084(124)  2,204(117) 2,039(109)  2,116(126)  2,236(108)
Nucleotides:
Hx 5 5 13 6 6 10
HxR 2 2 11 - - 11
IMP - - 12 - - 8
AMP 31 31 18 26 27 16
ADP 3 3 4 3 3 4
ATP - - - - - -
Subtotal 41 41 59 36 36 50
Other bases:
Glycine betaine 517 705 832 523 686 627
TMA 2 2 6 2 3 6
TMAO 420 369 314 438 359 326
Creatine and creatinine 6 8 10 12 11 12
Subtotal 945 1,084 1,162 975 1,059 972
Total 2,987 3,333 3,539 3,159 3,337 3,366

*Refer to the footnote of table 4.
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Table 7. Contents of free extractive-N constituents in the raw tissue of blue crab

(mg/100 g-raw tissue)

Male Female
Nitrogenous constituent
Body Leg Viscera Body leg Viscera Ovary
Free amino acids (combined amino acids)*:
Phosphoserine 8(2) 8(5) 7(3) 9(4) 7(3) 7(4) 5(2)
Taurine 281(15) 349(12) 293(15) 272(14) 350(12) 281(3) 251(13)
Phosphoethanolamine 6(9) 8(5) 7 5(5) 7(6) 5(6) 4(6)
Urea 12(10) 12(8) 11(7) 11(7) 11(9) 11(9) 11(10)
Aspartica acid 4(11) 1(14) 2(18) 1(20) 1(18) 2(17) 1(13)
Hydorxyproline 20 19 188 25 22 193 143
Threonine 22(13) 22(11) 34(11) 27(13) 25(15) 21(14) 20(15)
Serine 40 33 20 27 29 23 23
Glutamic acid 88(30) 87(32) 63(29) 79(30) 76(26) 67(25) 59(28)
Proline 256 206 73 232 213 81 124
Glycine 277(9) 297(7) 102(60 264(7) 293(8) 125(9) 69(7)
Alanine 73 61 43 62 53 47 12
Valine 30 27 28 24 22 27 17
Methionine 20 20 40 19 20 32 15
Isoleucine 35(3) 31(4) 32(4) 33(4) 31(6) 33(4) 21(3)
Leucine 38(5) 35(3) 29(1) 29(3) 26(6) 26(4) 21(3)
Tyrosine 11(7) 10(7) 11(5) 11(7) 11(9) 10(7) 12(7)
Phenylalanine 14(2) 12(6) 11(3) 11(3) 11(3) 11(2) 10(2)
Ethanolamine 2 5 3 2 3 2 1
Lysine 49(11) 47(12) 40(17) 38(12) 43(21) 40(14) 15(16)
Histidine 37(2) 78(3) 102(3) 83(3) 74(4) 124(1) 134(3)
Arginine 469(50) 482(53) 343(55) 497(52) 494(61) 317(63) 230(42)
Subtotal 1,845(180) 1,842(183) 1,483(184) 1,762(184)  1,813(207) 1,487(193) 1,198(170)
Nucleotides**:
Hx - 1 - - 2 -
HxR - - - - - - -
IMP 21 49 19 33 26 53 26
AMP 82 116 18 110 161 54 43
ADP 13 6 3 12 18 24 12
ATP 16 2 4 5 7 12 3
Subtotal 132 173 43 165 215 144 85
Other bases:
Glycine betaine 584 604 692 605 596 549 301
TMA* 1 1 1 1 3 1
TMAOQO** 495 412 354 490 417 423 92
Creatine and creatinine** 8 10 9 10 11 15
Subtotal 1,080 1,027 1,060 1,105 1,024 986 409
Total 3,237 3,225 2,770 3,216 3,259 2,810 1,862

* *%: refer to the footnote of table 3.
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Table 8. Contents of nitrogenous constituents in the tissue extract of blue crab*

2

(mg/100 g-raw tissue)

Male Female
Nitrogenous constituent
Body Leg Viscera Body Leg Viscera Ovary
Free amino acids (combined amino acids):
Phosphoserine 13 10(1) 15(1) 12(2) 11(1) 15(0) 9(0)
Taurine 269(13) 353(15) 276(11) 258(14) 346(16) 263(11) 243(9)
Phosphoethanolamine 7(1) 8(1) 6(1) 7(3) 8(1) 5(3) 4(5)
Urea 12 13 12 13 11(0) 10(1) 11(2)
Aspartic acid 3(9) 2(8) 2(9) 3(9) 2(8) 2(11) 2(11)
Hydroxyproline 23(1) 20(3) 196 22(11) 22(10) 202 184
Threonine 22(1) 20(2) 35(3) 23 21(2) 32 25(1)
Serine 35 32(1) 23(2) 33(2) 33(2) 27 21(1)
Glutamic acid 43(30) 41(30) 32(37) 41(24) 40(29) 31(32) 33(38)
Proline 284 232 76(2) 278 223 63(9) 143
Glycine 335 362 99(4) 331 378 102(11) 56(2)
Alanine 81(11) 63(21) 57(3) 80 60(20) 59(4) 21(11)
Valine 31 27 35(1) 32(1) 23 32(5) 17(7)
Methionine 23(9) 29(4) 41(2) 22(13) 27(3) 41(4) 15(4)
Isoleucine 37 32(1) 35(0) 36 31(3) 37 24(2)
Leucine 39 31 30(2) 39(2) 32(3) 31(1) 21(5)
Tyrosine 9(3) 7(4) 9(1) 10Q1) 5(8) 10(0) 12
Phenylalanine 13(2) 11(2) 13 13 11(0) 12(2) 9
Ethanolamine 8(2) 8(1) 7(2) 8(3) 8(1) 6(3) 3(6)
Lysine 49(14) 34(28) 27(25) 47(13) 35(23) 26(30) 13(30)
Histidine 64(8) 53(2) 121 63 51(2) 182 148
Arginine 573 565 352 585 575 343 242(14)
Subtotal 1,977(104)  1,959(123)  1,499(105) 1,957(95) 1,954(132)  1,532(127) 1,256(149)
Nucleotides:
Hx 7 6 11 6 6 13 10
HxR 21 23 21 23 21 20 15
IMP 2 3 9 - - 13 9
AMP 31 33 37 27 31 41 42
ADP 2 2 1 -
ATP - - - - - - -
Subtotal 64 67 78 58 60 88 77
Other bases:
Glycine betaine 613 642 727 631 624 597 310
TMA 1 2 5 2 2 6 2
TMAO 518 468 402 562 485 421 102
Creatine and creatinine 8 9 1 8 9 10 15
Subtotal 1,140 1,121 1,145 1,203 1,120 1,034 429
Total 3,285 3,270 2,827 3,313 3,266 2,781 1,911

*Refer to the footnote of table 4.
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