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Utilization of Ascidian, Halocynthia roretzi

3. Taste Compounds of Ascidian, Halocynthia rovetzi

Kang-Ho LEE * Min-Gi KIM * Byung-Chun JUNG and Woo-Jin JUNG
Department of Food Science and Technology, National Fisheries University of Pusan,
Pusan 608-737, Korea

In order to investigate the content and seasonal variation of the extractive components
including taste compounds, free amino acids, nucleotides and related compounds,
quanternary ammonium bases, and guanidino compounds of ascidian collected from the
south coast of Korea were determined bimonthy from April to October in 1990. The
extractive nitrogen was composed of 60~62% as free amino acids, 12~16% as betaines,
5~9% as nucleotides, and others as trimethylamine oxide(TMAQO) and total creatinine.

The muscle of ascidian was rich in such free amino acids as taurine, proline, glutamic
acid, glycine and glycinebetaine. Most of nitrogenous compounds in the extractives showed
a marked seasonal variation with a maximum in summer or autumn. AMP content was
relatively high among nucleotides. Succinic acid, malic acid, lactic acid and pyroglutaric acid
were the major organic acids in ascidian. The results of omission test suggested that the
taste of ascidian is attributed to mainly free amino acid, betaines, nucleotides and
nonvolatile organic acid in order.
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oxide (TMAO) %} trimethylamine(TMA),\ total crea-
tinine®} BHA 82 AMEIFEH(Fig 1.

The minced meat(50g)

add 150m! of absolute
ethyl alcohol

Homogenizer

‘ centrifuge(4000Xg, 15min)

|

Supernatant Residue

wash twice with
80% ethyl alcohol
homogenizer
centrifuge

|

Supernatant
Concentrated in vacuo(40C)

treated with 30ml portion
of diethyl ether

Make up 50m! with distilled water

Fig. 1. Preparation procedure of extractives. ~
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Table 1. Instrumental conditional for HPLC analysis of

nucleotides and their related compounds
Shimadzu 6-LA

Shim-pack ODS CLS
(25cm X 1.5mm id)

0.04M KH.PO,
0.06M KHPO,(pH 7.5)

1.0ml/min
UV 254nm

Instrument

Column

Mobile phase

Flow rate

Detector
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miE TE A¥A Hd2 979 ammonium
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25g of grinded tissue

100mg of absolute ethanol
stirring for 3hrs

Centrifuge at 4000Xg 20min
Supernatant Residue
| add 75% ethanol 75mi
Stirring for 1hrs

|

Centrifuge at 4000Xg for 20min

|
| N

Supernatant Residue

I concentration on rotary evaporator at 40T
Make up 25m! with water

Add 20m! on Amberlite IRA-410 column(OH ™ form)
(100~200mesh, ¢ 1.8cm id., X20cm)

added 1.5N(NH,)CO,; 50m!

Concentration on rotary evaporator

Add 20m! on Amberlite IR-120 column(H*form)
(100~200mesh, ¢ 1.8cm id., X20cm)

Wash with water

Concentrate on rotary evaporator
Dried in vaccum desiccator with P;Os for 24hrs

added 2m{ BFs-mathanol

heated at 65T for 10m! with condensor
Standing at room temperature for 20min

added 33% saturated (NH,):SO, 4ml
added chloroform 5ml

Migrate in seperating funnel

shaking for 1min

standing for 10min

obtained chloroform

added NazSO4
added methy laurate as interal standard

Concentration

G. C. analysis
Fig. 2. Flow chart for analysis of non-volatile organic acid.
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g. 3. Seasonal variation of total extractive nitrogen in
the muscle of ascidian from Chungmu and
Wolrae.
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Table 2. Free amino acids composition of ascidian muscle extracts (mg/lOOg)
Amino acid Apr. Jun. Jul. Sep.
Phosphoserine 2*( D 2C 2 5C 2) 6( 3)
Taurine 585 ( 515) 665 ( 563) 723 ( 680) 756 ( 720)
Aspartic acid 62 ( 45) 59 (  50) 72( 70) 93( 10
Hydroxyproline 8( & 5( 6 4( 3 6( 2
Threonine 40 ( 35) 21( 32) 25( 25) 30( 25)
Serine 1 ¢ 10) 9( D 14(C 23 19¢ 20
Glutamic acid 132 (. 92) 124 ( 115) 115 ( 125) 95( 95)
Proline 280 ( 245) 260 ( 200) 220 ( 212) 210 ( 191)
Glycine 77 (70 85( 56) 63( 88) 70( 8D
Alanine 85 ( 81 105 (  85) 119C 72) 95( 94)
Valine 12( 10 14(C 10 13C 7 10( 15
Cystine 1C 2 2( D 2( 2 1¢C 2
Methionine 10 ¢ 13) 5( 6) 6 ( 7 5( 3)
Isoleucine 12C 9 14C 10 18( 12) 16( 13
Leucine 18 ( 15) 19C 1D 24 ( 19 18(C 10
Tyrosine 21 ( 20) 9( 15 25(C "21) 30C 15)
Phenylalanine 16 ( 13) 12(C 12) 8( 12) 6( 10
B-Alanine 3C 4 2¢( 2 1C 2 2 3
Ornithine 2(C 2 3C D 1C D 1C 2
Lysine 5C D 7(C 23 5( 25 8( 20
Histidine 19 ( 25 12(C 18) 43( 33) 45( 18)
Anserine 4(C 3 6( 1 2C 2 5( D
Carnosine 9 ( 2 1( 3 5( 9 +(C 2
Arginine 3( 3 2C D 5( 2 4C 3
Total 1,427 (1,230) 1,443 (1,236) 1,518 (1,443) 1,531 (1,358)

*: Ascidian, Cultured in Chungmu.
( ): Ascidian, Cultured in Wolrae.
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Table 32 $%H4ole AZEE HPAAIT AL
gawstes Jedgded, 25 AlgdA ATP,

ADP, AMP, IMP, Inosine ¥ Hypoxanthineo] A&
= 21th Watanabe %(1985)2 TohokuX| gl A %
A8 2 ydo] Z/AAME IMP7T AEHA &uth
I BuAg, 7o Ay FaE 4]
AME IMP7l £F A&HUT ATPE B3l E:
7V w27 qEd 4 JEte] Wste Hlwstr)zt
o gAg AAHoZ 4Y9 2.3 pmolo] € Aol 94
o 39 molZ ZF7tP o AMPY FFol M =
g}, FRAF S 4olrt AR ANtFHoR
Etirt 99l AY H=¥T.

a9 pE1989) = FAHE A AMPYT gluta-
mic acid®} A5FE&0 2 o ZA Zld3ta o
E Bao] HFe] & o AMP ¥ fobniite]
$-FPolo Fag HudEolgty Hopr}
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i - s, 1987).

23 wute 74 g4
l

JEARA
Exgo v (A
$-# o] 9} §F glycinebetaine™

Table 3. Seasonal variation of nucleotides and their
related compounds in ascidian muscle

(omol/g)
Nucleotides and
their related Apr. Jun., Jul. Sep.
compounds
ATP 0.3*(0.1) 07(0.D 02(08) 05(06)
ADP 0.1 (0.1) 03003 06001 0303
AMP 10 (05 11(10) 161D 23(20)
IMP 01 €01 01(+) 010D 020D
Inosine 0.3 (04) 01003 0402 030D
Hypoxanthine 05 (0.2) 04(0.2) 04(02) 03(0.D
Total 23 (14) 2719 33(25) 39(32

* ( ): Refer to the
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homarine®} 2% Table 491 Yebid=dl glyci-
nebetaine® 3r#o] homarineltl X wom, 4
4Bt 992 7ol wet A 718t glycinebe-
taine) AH A WE A2E AL, faopr=ite
H3hol v)523 A%S BH Y. HomarineF #ol gl-
ycinebetaine 3 # Rtk A AT glycinebetained ]33

& AdZ Hats B

Table 4. Seasonal variation of glycinebetaine and
homarine in ascidian muscle (mg/100g)

Apr.  Jun.  Jul.  Sep.

A* 207 225 262 270

261 281 335 320

A 72 80 85 76

95 80 101 90

* A: Ascidian, Cultured in Wolrae.
B: Ascidian, Cultured in Chungmu.

Glycinebetaine

Homarine

Konosu®t Kasai(1961)= g A2EAE9] 165
% (808mg/100g) 7} glycinebetaine > 2 A1 ] &¢e] ot
of ZA #|AY ZolFi FLv, Hayashi &
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o] Aol EEE o] AT RUBHYL, F F
(1975) #9A 2 & T betained HA 4
28R 61% 824 473 B ¥l Ut B
natgeh. $840) 89 glycinebetainee ¥ #Ho]
A drEALe 12~16%24 99 R1 F
ulgo] Ho} $#H4gole] AujgdEe] JaFE vl
Aoz FAEY

i o
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Table 5. Seasonal variation of trimethylamine oxide

(TMAO), trimethylamine(TMA) and total
creatinine in ascidian muscle (mg/100g)
Apr.  Jun. Jul.  Sep.
A* 194 158 385 267
TMAO
B 525 452 522 325
A 6.3 86 105 195
TMA
B 234 127 143 7.9
Total A 74 169 140 145
creatinine B 94 131 164 152

* Refer to the footnote in Table 4.

6. ZcreatinineZ2te| Big}

Zcreatinine creatine® creatinines 3 #<l
H|, creatine2 <% FolA W& creatine phos-
phateF el 2 EAS (AL - 1B, 1987), =5
Zo) BAABA o]lF £ de] BEF glo
E3 280 o B¥sin k. $340le F
creatinined %] Ad 3 W3l Table 591 Jehd

v, AFEE F3g Hslglo]l BT 13.36mg/100
g2 1 %o] AUt

Hirano £(1978)2 T3 358 SAFEA A4
A dh B Aidd B2 46mg/100g R 26.6mg/
100g9] Fcreatinineo] Ff= ol Avkil sHow,
% 2(1975)¢ 8HA §9 Fcreatinined & FE
8mg/100gol ki K3t 3, Russell® Baldwin
(1975)2 creatineo] £%td B % YWe &4
olgtal Rxalgch B AN d4d € FF
$-Fdole 62 79 T4 16.9mg/100g, 16.4mg/
100g2 =< &% JYehigich

S
3 +&& Fig 494 BE upg o] F
Akel 3% 83~86% 2 VENGT JaARALT T
ArdaRqBo] AAse 2L Falolveitd
27t 60~62% % VA E=gtow theol betained
27 12~16%, #A#APEH Axst 5~9%,
TMAO 2 TMAZAZ, Fcreatinined 429 0] 3ch.
a3 99 2 ) wEt fEotr =, HAREE
A, betained A 2] v &o] F7I3A )

o]z o] 4ol FALEM T A
H Ad22AAie FLEol 83~86% 0B o}
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1007 Table 6. Contents of non-volatile organic acids in
Total creatinine .y
o ascidian muscle from Chungmu
80 - " A0+ TMA (mg/100g, dry basis)
X X Q| <Y Berenes Organic acid Jun, Sep.
9 il Nucleotides and related Latic 73 (2 4),., 62( 22 )
: compounds Oxalic 23( 8) 200 7)
o Malonic 4(C 1D 7C 3)
=+ Free amino acids .
20 Fumaric 5(2) 4(C 1)
Succininc 102 (34) 98( 35 )
Y | E000 6 T11 I . Malic 36 (12) 28( 10 )
Apr. Jun -l Sep. Ketoglutaric 3CD 1(C 04)
lonth
v Citric 9(3) 8( 3)
Fig. 4. Distribution of nitrogen in the ascidian muscle Pyroglutaric 43 (14) 52( 19 )
extract from Chungmu. Total acid 298 (99) 280 (100.4)

*Number in parentheses repesents the per-
centage in total organic acid content.

Table 7. Result of omission test in the extracts of ascidian muscle from Chungmu

Samples
A% B C D “E
5.0*2 26449 3.6° 43 3.0¢
F G H I J K
2.3 2.6 1.8° 3.2 2.6% 2.8
L M N 0 P
24 1.4¢ 2.5° 1.9* 1.2¢
*» A: the orginal broth
B: the broth from which amino acids were eliminited by introducing the column of Amberlite IR-
120(H* form)
C: the broth from which nucleotides and their related compounds were eliminated by introducing
the column of Dowex 1X8(Formic form)
D: the broth form which non-volatile organic acids were eliminated by introducing the column of
Amberlite IRA-410(CO; form)
E: the broth form which betaine was eliminated by introducing the column of Dowex 50wX12(H
*form) .
F: the broth from which nucleotides and their related compounds and amino acids were
eliminated
G: the broth from which non-volatile organic acids and amino acids were eliminated
H: the broth from which betaine and amino acids were eliminated
I: the broth from which nucleotides and their related compounds and non-volatile organic acids

*2
*3

UO Z B RS

were eliminated
the broth from which nucleotides and their related compounds and betaine were eliminated

: the broth from which non-volatile organic acids and betaine were eliminated
: the broth from which nucleotides and their related compounds, amino acids and non-volatile

organic acids were eliminated
: the broth from which nucleotides and their related compounds, amino acids and betaine were
eliminated

: the broth from which nucletides and their related compounds, non-volatile organic acids and

betaine were eliminated

: the broth from which amino acids, non-volatile organic acids and betaine were eliminated
: the from which nucleotedes and their related compounds, amino acids, non-volatile organic acids

and betaine were eliminated

Score: 5; the test of original broth. O; tasteless.
Numericals having same shoulder letter are not significantly different in p < 0.05.

a,

b, ¢ and d mean Duncan’s multiple range test for omission test.
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oug olAe] HFe NE A HEIHE Ao
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taine A A A5 H7F B3 182 A& A9 %3}
g zolrt e, theog fotr|ity ¥
ABAEAL AAT AE F 59 €o)f=, o
9 §9xt= AE HZF I K& 937 Ak
HRE oS AAT ARFTAME Frelotrxelt,

2
ey

Ao o 2 40
g
g

oLul®
B
D f =
ENEE—O‘

3

32

2

H

o O
N

A

.
tlo

e o 2
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A §7)4bo] ZEE YE AlE Mol 3F 142 7}
Z zol7t YQEH AE M, PUoE §2x71 ¢l
Q1 ANE L N, 08t= F9A7 AR
olg} o Az v|Fo] E uf $840]
B9 gl felopulmste] Y FaF
33,

710 wog AFE WA Aoz AAd

ot

e of

2-H4ole HESH sixel HAEH 545 ¥
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1. 34909 AEA Ex—AALFL 499 250
mg/100g9 A 9ol 330mg/100s22 3 F7heke
AL BYoh

2. $3490l9 Ffrelolv|=4tF taurine, proline,
glutamic acid, alanine, glycine®] ##o] E%th

3. AXBHEAFT AMPY o] Eith

4. Glycinebetain®] o] homarineR Tt #A
Egton 996 B3] gm, 1 AEA Hile o
2BAL 2 FPoineite WMo W BFE
< B

5. $34ole AARALT FHLA2YE o
AR e 24 Freotneste] 60~62% 3 71
E9ten th&O0 2 betaine 12~16%, AAHAHE
A 5~9%, TMAO 2 TMA Zcreatinine®] <191
o

6. FHPole #7142 succinic, malic, lactic B
pyroglutaric acid’} AA #714k9] 84% o4& A
A& succinic acidel ol 71E gt

7. Omission test 27 3ol B Fejotr]
A}, betained, YAHAEA, BFHEA FU)% &
o7 43g nAe Aoz YR

SR

BAER - FER - TEH - HHE - BXF. 1985
Wido] & F=EX A 2ukps. XA EANE
3], 17(4), 283~288.

FER - 80555 - MIEE - RSk - MIEE. 1975
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