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Extractive Nitrogenous Constituents of Echiuroid Urechis unichinctus

Choon-Kyu Park
Department of Food Science and Technology, Yosu National University

Abstract

In order to investigate the composition and the actual status of extractive nitrogenous compounds in the fresh
“Gae-bul” (echiuroid), a kind of echiurida (Urechis unicinctus), the extract was analyzed separately into extractive
nitrogen, free amino acids (FAAs), oligopeptides, nucleotides and related compounds, quaternary ammonium
bases, and guanidino compounds, using specimens collected at fish market in April 1988. The extractive
nitrogen of echiuroid was 601~610 mg/100 g. Thirty-two kinds of FAAs were found, and the total of them in
it was 2,437~2,609 mg, Glycine, alanine, taurine, and setine were the major FAAs in the echiuroid extracts. The
large amount of glycine (1,075~1,171 mg) was noted in the extract. The sum of ATP and its related compounds
was 3.04~3.12 pmol/g, and predominant compound was the AMP. Besides, CTP, GTP, UTP and their related
compounds were also detected, and the total amount of them was 1.92~3.74 pmol/g. The lower homarine,
trigonelline, TMAQ, TMA, and creatine were detected in the extracts. The extractive nitrogenous constituents of
medium size and large size echiuroid were almost the same level cach other. The total nitrogens of the
compounds analyzed for each samples accounted for more than 90% of the extractive nitrogen in this study.
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AT 3 MNEollA] sl 54 F4lE o
Al A el g Y3t Aelgl=Az AY
A7ER] ubste] 20°C FA e AAsaA AgA
22 A3l Al8E BHold) wel $¥(EHo)
13.6+12 cm, A% 8.1+16 g n=19)5} |8 (FAo]
242429 cm. AF 294+6.4 g, n=17)0.8 T3}
24 vl 23},

AAE FH|

Stein¥} Moore¥}H Vol mie} 1% B A[4C 2 S5
3 dE-g zAEEY. &, FAVE whsg A 8ol
1% 3™ 718l 358 o A4 E=ska 3
AL 7 2ANE 23] ubEsle] B2 AP g Dowex
2x 8 (200~400 mesh) Z & FIA)A I AYAHE A
Astgdch 2y oA 0.02 N F4te s AAR F =
& AR AT Pule 32 ALY S J2¥AL, F
olrl Ak, oligopeptideF, betaineF-, trimethylamine
oxid (TMAO), trimethylamine (TMA), creatine %
creatinine ¥-4-8- Agg ARg3lgct #Halge g
A8 d28-9] ZA= Nakajima 59 W o}
gk & Algel 5% FdaskE 7ste {8 3EA
Yolxz A3t 3 f4lEelstn AAbE oA 2
& 2AME 28] WHEEle] A& AR NS 5N pAksh
Fo2 pH 72 =4 ¥ YAEEsl 43 A&
nucleotides, nucleosides % nucleobases ¥-2]-4 A| g8
AT o 42) AR AR 0°C ot ALelA
A A s}

Ay

AHEA R SR ARbridAzy, A
Semimicro-Kjeldahl®ff, ]t} Soxhlett, 382 #4]
3spyo s FAjstgr.

o] ABA A micro-Kjeldah'] ¥ 0.2 27 8}¢ic}.

$-2Jobu] = Al: Hitachi 835 model?] xFE o}w| Al
FA71E AHsHe AR wet #4819
t}. 223 Jda¥ A8 FEd gdel sl 50
mLE FA3gon, IF oAl 2= Sigmai}
ZA) 8] WAL o}vlxcAl EF A} type physiological
A/N % type physiological BE A3} c}.

OligopeptideF: 23 2R R HAibg 713}
of gake] F57} 6 N2 HAFY oh-g ampuleo)] W2
Wyse 110°Coll A 1641753t 7283k frel
olu| At} zZHe whjow HAdgor, i)
AFo] EA A2 AAbsls] o)

WA B Yamaguchi 5-2f W& o ¥

%l Park2] w 9] ule} nucleotides, nucleosides
nucleobases§ &AM A 2vlE T8 HHPLOR ¥
A8ttt HPLCE Jasco DP-220 do]e]Aa)g=] 9}
Jasco UVIEDC-100-IV A}2)4A 247)8 z}+& Jasco
TRIROTAR SR-IIE- A}4-8}4] c}. Nucleotides5-4] of] =
2%2] bufferg AFE-3lgc). &, buffer A 50 mM
KH,PO,-10% methanol (pH 2.7), 22|31 buffer B&
300 mM KH,PO,-10% methanol (pH 2.7)0]%l:2, AHS-
23] -2 Senshu Pak SAX-1201 (¢ 4.6X 200 mm), T+
2% 55°C, 1Ee9A-e 254 nmE ). Al goe F
¥ A 12871 buifer AW-] 524 3lgiw, 1%
405712 buffer B] u]8-& HAZ F71A1H 80%ol
28| she v E v (linear gradient method).o.
2 3aslgdon, buffer A¢} BE EIRF #4542 1.0
mL/min® 3}t

Nucleosides2} nucleobases ¥ o)l 232] bufferZ
AHg-slgl oo, buffer A¥ 10 mM KH,PO, (pH 3.7),
18] 3 buffer By= acetonitrile/water (40 : 60)8 A}-8-8}
o). 244 7223]-8 Senshu Pak ODS-1251-N (o 4.6%
250 mm), HE-LE 45°C, 7&7A 254 nm2 s}]c).
A8 F9] F A& 18%7hE buffer A%F 3254 319
3, oh 128712 buffer B2] Hl-4-& HAZ F7HAA
10%e] 281A sledom, 1% 103742 buffer BIHS
32/ = adcelE ypH e 3¢l 3, buffer A9}
BE &33! 742 1.0 mU/min 2 5}$ic},

BetaineF: HPLCE ARS8 Park -9 wpj"e g
243kt

TMAOS} TMA: TMA+ Bullard 2} Collins ¥} "®,
2] TMAO<= titanous chloride & 7}3} TMAZ &
¥ A=gsh= Bystedt 5-2] WP o2 A8t

Creatine 9 creatinine: Creatine-2 Niiyama®] u]AJ¥j®,
18] 31 creatinine- Yatzidis 9% g B89}

A ¥ oR

AHME T4

AlARE 7 E-2] UMM E-2AIL Table 15} o). 8
ek 82.1-82.7%% 1, AL 13.5~13.6%84] Al
Hol| wk& e)7t A9 @it AWk 0.2~0.3%,
3 E-E 1.8-2.1%24 & Ao)7} ¢lsd 2t glycogen §
e 1.4-23%2A4 A7 SAANA U T2 He|
Ak v iR AAE AP A S
& X 2 2t x}o)7} ¢lgich (P>0.05). R0l 4]
FAE G E 2AE o8 PR ES ] B
Z=e} vy, £ 97 Ao il gekd oG
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Table 1. Proximate compesition of fresh echiurold Urechis unicinctus (%)
Sample Moisture Protein Lipid Ash Glycogen
Medium size” 82.7 13.6 0.2 2.1 1.4
Large size® 82.1 13.5 03 1.8 23
Average 82.4 13.6 03 2.0 1.9

YBody length 13.631.2 cm, body weight 8.111.6 g, n=19.
®Body length 24.2+2.9 cm, body weight 29.4+ 6.4 g, n=17.
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driAdie A E Pafo] B A5 v]asly)
N A B2 AMES® 0 Pope] FETF el §
< AR g8A P MEY J2EAHL P
Table 200412} 7o) S 3} hYol|A] 24z} 61054 601
mg/100 ge 24 A Z7]o & Aol §isich
NEg2 daddsr gk o8 F4ET vl Edo
B AAF F2 2o (Loligo edulis) 884, 2. Ao
(Todarodes pacificus) 7288 ch= I3t ov}, Ae}(Batillus
cornutus) 507, A B(Nordotis discus) 506¥.cH= ¥t
o). &% NF F9 B2 A-$-(Penaeus japonicus)
766, 94A| (Paralithodes camtschaticus) 8638.ch= gk
23} thA/(Chionoecetes opilo) 6183} AR +F0]%)
t}. A (Portunus trituberculatus) 564R = =9t}
8w o F 58 et (Thunnus alaunga) 749, 7}
t}eo] (Katsuwonus pelamis) 7358t o) 33
(Sconberomorus niphonius) 5999} vl5=8} $Folgl e
o], 7% (Scomber japonicus) 509, A 7§o)(Trachurus
japonicus) 354, 3E(Pagrus major) 3898 HA
F3iot.

falolaliz4t U oilgopeptide®

A% AE J2E fejobu]eil 2AL Table
29} Zc}h ARl 32%9) gl f2lohn]|Ato]
A& gen, felopvleal 2ok 233 Uiy )
Bol|l 4 2t} 2,6098} 2,437 mg/100 g o84 |2 =
7]ell uh& zlo]= wlfstgict. Choigt Han®& f-2jo}
w) Al E2F8 3,714 mgo® ¥ ety gle] ¥ A7
Axucl oF 158 Eohc) ¥ Al ko] g
Z 8% f-golr it 2 glycine, alanine, taurine,
serine § 0]%.2.H, o] 4%2] fejoln|xAte] F¥}
3 e felobvliAl Fako] 7hz} 89.8%) 89.2%
£ A3} Lee™e AZNES] Hagal 339
oA 14%-2] fejolv| xS Easlo] ol =l

9l A2 glycine, alanine, taurine, serineo]@}sL

Table 2. Extractive nitrogen, free amino acids and
oligopeptides in the extracts of echiuroid U, unicinctus”

(mg/100 Q
Medium Large
size” size”
Extractive nitrogen 610 601
Free amino acids and oligopeptides
Phosphoserine 5 4
Taurine 336 242
Aspartic acid 42(54) 50(49)
Threonine 47 34
Serine 150 142
Asparagine - 2
Glutamic acid 43(84) 49(78)
a-Aminoadipic acid 3 2
Proline 3(19) 3(15)
Glycine 1,171(86) 1,075(128)
Alanine 686(293)  716(297)
o-Aminobutyric acid 2 2
Valine 10(27) 9(24)
Cystine 1(8) 8)
Methionine 9(12) 1(8)
Cystathionine 3 4
Isoleucine 7(15) 8(12)
Leucine 12(22) 13(18)
Tyrosine 8(10) 8(8)
Phenylalanine 7(13) 7(11)
B-Alanine 1 -
B-Aminobutyric acid 1 +
Yy-Aminobutyric acid 1 1
Ethanolamine +@8) 1(7)
Ornithine 4 3
Tryptophan 2 2
Lysine 12(51) 10(43)
Histidine 9(10) 8(9)
1-Methylhistidine 2 -
Anserine 6 8
Carnosine 15 14
Arginine 11(33) 10(27)
Total 2,609(745) 2,437(742)

"The amount of oligopeptides are given in parentheses; +, trace;
-, not detected.
IRefer to Table 1.
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otulicAte] AegE|o] AtiH o2 H]Fol Yolal W
o2 AZEel Choigd Han®& 7lE-9] 70% Y438
FEqellA 13F2] flolvlxAbe F2l¥ v} gle
o, 2 F o] W& HOEZE glycine, alanine,
taurine, arginine, aspartic acid 5 2. 24] o] 5o] £8]o}
Pl xeAt 330 96%F AR sgiciy ¥ vdgir) e
1} £ oA aspartic acid®} arginineg 3L 2}
7} 34~47 mg, 10~11 mg 2 & }-& $-Fo] ¢t}

25, AR 2L st TSRS dukH
O & taurine, proline, glycine, alanine $3} 722 -#2
ofv]icite] FHY Aog UdeA QI o)z
BA A 712 fejolr| Al 2AL 4L FH 2T
3 fAbcka @ 4 gl.ev} proline §ako] wi$- o
sioh =3t Yukd e s BEAZEEA EFRZ Ao
2 4¥A & arginine FaFo] 3] Gl 3 o4
23818 A3FEQ oFo 7 gdela AEe)
frefoteledl 2AL <kxle] BAL o] AR|m
sdcka & g=qlch. gl 53] arginine FFo]
< AL Al L sba A FEAel A
7] Eo wdsch YHFEQ 340 8ol
A §apo] F& freobr] At 2 A& taurine, proline,
glutamic acid, glycine, aspartic acid, alanine E-¢]%l+&
W A3FEQ JHET vlas] 29 JfEe 53
proline, aspartic acid, glutamic acid, arginine 5] B] 3
A ol e FHZ FEol S8, Feloprln
Ab ZA el & Aol7l e-& & 5 sk feiepvl
XAl % glycine, alanine, glutamic acid, arginine o]
o] F2] Au|AdE-& Vet F83¢ 8L 3=
Reg dejA glu®. B dAFolx AEE wgke
arginineg A|#)3i= olE fEjolvuiinale] Fa3
el i d AR ddsd, 53] e dnlez
Holx giqtelld] &-2%F wighg =7 5= gled, ol8}
e g1el& 2 plycine, alanine, serine - wut-g 7}
A frelelrixitd 71919 Zloez A4 AL
A ¥ 9 oligopeptideF £AJE Table 28] $3 <
o FA)8lgc}. OligopeptideH TeF-& £33} A3 7Y
oA zhzt S-elopml -t E8Fe] 28.63) 304% 55
o]¢li, oligopeptideF-ell4] ¥} ofvleAl 5 HeF
o] W& 7 2 2% alanine, glutamic acid, aspartic acid,
lysine Fo]912m, o1& 549 o}w]ix4le] oligopeptide
5 A2 76.2¢) 80.2%E =54}

HAHHER
AAY A ASE nucleotided] & 10058
o, 259 AerSe WS- chapsielo sat 24

FEEY AT FolA A A AR T4
& ATPZA 1 70~80%8 H3lw Q™. & o+
oA g Al Fof @A EA P B
A= Table 33} 2}, #AE B4 ke 28 1
g59] umol2 Jehjiglon, il B &
100 g2 mgs= 7185 ATP R EA M=
=712 A@ell4] 25 ATP, ADP, AMP, IMP, inosine
% hypoxanthinee] HEE|Sltt. S e AMPYHE}
o] 71 wokx ATP B3l A& $eko| 89.49} 87.2%
F A s}l ATP #184e] 3k Frix] A8
ol A} Zz} 3.12¢} 3.04 pmol2A] 7HA 2] =7l k&
Aol A9l Hdrh. dutd o old{F &8 F2|
adenine nucleotides 352 4~9 umol/g.o.2 AejA 3]
o}, olo] mraw B Qe EL AHF F
AN E 1 Fefo] F& FHA ¥k ¥ 5 vk
Nucleotides7} A m| A £2.24)9] i) dfisid= IMP
2} GMP7} F2 Ft2H 3 9l IMPel GMP w4l
AMP7} ®e] 559 ol 7lelujy 2a)eie} 3He
FAHEA A= AMP7L glutamic acid}e] Abgahgo.

Table 3. Nucleotides and related compounds in the ex-
tracts of echiuroid U. unicinctus”

Mediym size? Large size”

umol/g pmol/g
(mg/100 g) (mg/100 g)
Adenosine 5'-triphosphate 001 (+)° + ®
Adenosine 5'-diphosphate 0.05 (2) 0.05 (2)
Adenosine 5'-monophosphate 2,79 (97) 2.65 (92)
Inosine 5'-monophosphate 0.09 (3) 0.09 (3)
Adenosine 0.01 (+) + (¥
Inosine 0.15 (4) 0.22 (6)
Hyphoxanthine 0.02 (+) 0.03 (+)
Subtotal 312 (106)  3.04 (103)
Cystidine 5'-triphosphate 0:83 (40) 0.79 (38)
Cystidine 5'-monophosphate 1.24 (40) 0.16 (5)
Cytidine 0.12 (3) 0.17 (4)
Cytosine 0.72 (&) 0.27 (3)
Guanosine 5'-diphosphate 0.02 (1) 0.02 (1)
Guanosine 5'-monophosphate 0.11 (4) 0.08 (3)
Guanosine 0.04 (1) 0.04 (1)
Uridine 5'-diphosphate 0.10 (4) 0.07 (3)
Uridine 0.02 (+) 0.04 (1)
Uracil 0.54 (6) 027 (3)
Adenine + () 0.01 (+)
Subtotal 374 (107)  1.92 (62)
Total 6.86 (213)  4.96 (165)
U2Refer to Table 1.
V4., trace.

“The amounts of nucleotides and related compounds are ex-
pressed in mg/100 g in parentheses for reference.
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2 vz} SR E80E Jel e 2 93%E vi3da
B 75 gr}®®. & AFejA IMP2} GMPIEES
%ot AMP7} & RS Sl A2 Hel
7Ag2) ge] £4% A¢E ¥ o ARG B
Aol A A2 IMP #53- wgko] 91X 3t Fr1A] A)
BolM 5 ZgEgdch d=bA g ATP ¥
Al a4 ZhzhRe] o922} 3] AMPOA IMP
73fre}, AMPOIA adenosine”d 2] UE FHAZE
o] M e Aes F990®. 28y Chung
Z602 7]¥-& column chromatography Wiol 2]}«
7 As) IMPrE 28 ddsheln Bl 9l
of. EE3Ae] EA%l=  nucleotidesoll+= adenine
nucleotides o] ol 4 alRI]l d7]9] F-Fol wat
GMP, CMP, UMP, XMP, TMP, IMP, GDFP, CDP,
UDP, IDP W GIP, CIP, UTP Eo} 3lc}. a8l
ATP3= enesgyeiA}, GTPE 4 814, UTP= B3
$4, 85 CTPE A 44 T8% Qe 3
£ Aoz ¢EA Qg & A e dE F
ol adenine nucletides o] 2}s)x. GTP, UTP, CTP #
AEA 5 1FY gEe] A%, 1 2%
o slJHE ATP A4 W7k o] A
£ Ao #@l=g]d).

Betaine®

e d2aPFolA betaineFE FAT Ade
Table 42} Zc}. 7|@olA = 434Sl homarineo]
4 mg 7)&=3)51, trigonelline- & EX o] #3} #girh.
H A} 3}%HE4] glycinebetaine-S- 7 &= R ¢dslrt. gly-
cinebetaine-2- #4t AAF, SAF F &l 53]
@o] ghrEo] gl 83 AL AR E O
aAx gl 43559 U5 NElA glycine-
betaineo] ZEH A W& 2L Folg YAE 4=
t}. 22l homarines} trigonelline §ekol glojA: o}

Table 4. Other nitrogenous constituents in the extracts

of echiurold U. umicinctus” (mg/100 g)
Medium size® Large size”
Homarine 4 4
Trigonelline + -
Trimethylamine oxide 9 12
Trimethylamine 10 11
Creatine 20 20
Creatinine - -
Ammonia 3 3
Total 46 50

Uy, trace ; -, not detected.
23Refer to Table 1.

& e A 2o A 3 o B
oA gede] 7t Wk RElolvleAle: glycinelE
A 1,123 mgel] D3, glycinebetaineo] &= A]
U AL Aol 2] Aegago] FviEct

TMAO % TMA

e diE Folla] TMAOS TMAE ¥4 ¢ A}
& Table 49| Velig)ty. TMAO¥ =S S8 3 oy
NEA 2zt 99 12 mgo A wlFe|glen,
TMA §=k% 7}zh 103} 11 mg o 84 TMAOS} vl$&:
T eFoldct 2| G g Aoz A ¥
T 9%t TMAOE oAl fol F44 $5H71 B2
o, HF= AR 578 A vl AE
g2 stert a2la gt SR &A%}
sl vgkell B8 Ao deiA o™ weiy
NE2] TMAOE ko] e dFe} fAHE 5]
g & 4 qlch. duky o 2 TMAE TMAOE 31
£ o3 A8l 2FHEE I st

Creatine % creatinine

7W8-2] creatines} creatinine §%2 Table 49} ).
Mg A2E FollA] creatine ek Aol AAYo]
20 mg &= e} 12] 2 creatinined &= ] o3k
t}. creatine- guanidino 313189} UF-o], creatinine
& creatine?] @rubgo g 71 EAolr}. Creatined-
T8 Foja] -2 phosphocreatine ©. & EA3}H, A
$] phosphagen© 24 1 energy 142 *3st ol
B )™, by oz FHREF|A = aginine §
o] F3, HFFEdA & creatine§ o] F2 o
2 g2l gict. a2} sl A€ creatines} arginine
gHepo] m% Go v o}E phosphagen &) 71sA =
adct 22} B8 5] HEY FEoln g
2] phosphageno] B 83} $3-& Hog A=)

AARFo| FLEE

Table 5= o]Atol|l A ¥-41%F A3G 82F3l7] 43l
EAME 2 A 5o daAE-g NE 7R F 100 g 52
mg A4 velhRglel 252 el upE FrEx] Al
BoA 2t AR i AR A AR A
olgict. o714 flolmlcAte] 7Y F 83 $HA
AAAdE-o 2 AANE 34 66.0-69.5%F A
| 8b9l 1, th-&o] oligopeptideF-24 18.7~19.2%, #4}
Hel B4 5.1~6.3%, creatine?} creatinine 1.1%, TMAO
2} TMA 0.7~0.8%, betaine & 0.1%2] $o]gic}. 18]35
xR a0] 8L 023-964% WHEA FALAAN
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Table 5. Nitrogen distribution in the extracts of echiuroid

U. unicinctus (%)
Medium  Large
size? size”
Free amino acids 69.5 66.0
Oligopeptides 18.7 19.2
Nucleotides and related compounds 6.3 5.1
Betaines 0.1 0.1
TMAO and TMA 0.7 0.8
Creatin and Creatinine 11 1.1
Unknown 36 7.7

Recovery of extractive nitrogen 96.4 92.3

U5Refer to Table 1.

¥ 223¢ Ae) mdgle] ¥R & 4 sk
e o

A% AR U. unicinctus®) 3t ¥ A& 7793}
7] 93k 1988 44 oA ellA AololE AlEE T
qJ3le] AFol e} SY3} Y o2 o AR
g ABA L, f2]opu]Al, oligopeptidesr, AR E
A betaineF, TMAO, TMA, creatine & creatinine 5 ¥
A AR BAsgc 283 E 601610
mg/100 go| R, frejoul Ak 328 0] ZHEH 2
852 2,437~2,609 mg/100 golict. ko] W T8
g} f-2]o}u] A0 2 & glycine, alanine, taurine, serine
Zo)g]r}. Oligopeptideci| ] F-2hq} o}v] AL F-2lo}
vl At $2k0] 28.6~304% $Eo|ich HARHER
2] ATP # E84 Fa2 3.04~3.12 pmol/ge] 512w
1 % AMP7} 87.2-894%2A DhRE-S 2x) sy
t}. 7§ el adenine nucleotides o]l GTP,
UTP, CTP 24 5 1159} gt ¥e] &=
o 1 % ATP ¥ -] WIFrhe #Fo] A3}
= Ao g #alEgir}. BetaineHF 24|+ Homarines}
trigonellineo] vlg7 &= ¢l 282, TMAO, TMA,
creatine . o) Foicth AN AR £ ALEF
E3e glycine§ree] 1,075~1,171 mgell @3] @
AEeR fejolnlxal F39] 50.6~51.6%, 121
AR A0 334~35.9%F AA)st D] F8F
Ayroz st BAE AR o3 i
2 34g-L 92.3~96.4% WG MFd o E ot
A2 zpole b & 5 gt

g #
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