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Utilization of Ascidian, Halocynthia roretzi

4. Browning of Ascidian meat, Halocynthia roretzi and Its Prevention
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Browning of ascidian, Halocynthia roretzi, meat occurres very rapidly when skinned off
or cut during processing and it resulted the quality loss of fresh frozen, dehydrated or
fermented products. In this study, the causes of color development and prevention of
browning were experimented.

The browning of ascidian meat may be occurred enzymatically by a tyrosinase contained
in meat and viscera which acted specifically on L-tyrosine as a substrate rather than on
catechol. Activity of the enzyme in viscera was three times higher than in meat.

The optimum pH and temperature on the tyrosinase activity of crude enzyme obtained
from ascidian was 6.0 and 30~35C, respectively. The enzyme was inactivated heating at
80T for 3 minutes or 90~100T for 1 minute and it was inhibited by 0.1~0.5mM solutions
at ascorbic acid, sodium hydrogen sulfite, cystein, citric acid, cyanide but only sodium
hydrogen sulfite treatment was effective to retard such a high content of enzyme as in
case of viscera.

In practical use for processing of ascidian meat browning was retarded by dipping the
viscera removed ascidian meat in 0.2M citric acid for 5 minutes or 0.2% sodium hydrogen
sulfite solution for 1 minute resulting in sulfur dioxide residue less than 100 ppm.
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Table 1. Substrate specificity of ascidian polyphenol
oxidase

Sustrate conc.  Specific activity, unit/mg

(md) L-tyrosine  Catechol
3.0 12.3 54
29 20.6 8.1
Muscle 27 85 50
25 5.7 2.8
2.7 45.0 6.9
Viscera 25 63.5 88
2.3 32.4 5.9
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Fig. 1. Effect of pH on the tyrosinase activity of crude

enzyme obtained from ascidian muscle(O—Q)
and viscera(@—@).
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Fig. 2. Effect of temperature on the tyrosinase activity

of crude enzyme obtained from ascidian

muscle(O—O) and viscera(@—@).

216



SR ahol FA BAG R 4

N o] 79 33CAA 7t AF tyrosi-
nase@A4 & vehiglen 33CE AFIAAM= €4
o] FA3] #FABHL, 40T 50% ©)Fe] &
o] A&tstAth Lee® Smith(1979)& BZolA &
2 polyphenol oxidase?] A 2%7} 25THIL, 40T
oA &Adel 50%7F FASATE 3} Valero
5(1988)2 XX 9 polyphenol oxidase 84 HZA
SEE 25C~45C AtolYoH 45T o] FeA &=
o] Z7lof utel Aol FAHF A FAEFAG B
¢ bk gl

(4) =FLMo| Hol™y

o) §7 WAANM FE2E 2HLNE 70
T~100T9 2= dA st YdEld ALY
o] 4ty A4S B Fig 374 2ok WgH & 25
70Tl M oF 58 o] F, 80TAAM T 18 A% ¥4
23 9e o 50% HEY tyrosinase@ Ao} A&}
Fom 90T, 100t E 12 AE MY S |
tyrosinase @/ o] ¢+43] A &34t Halim# Mo-
ntgomery(1978) = #jo]A F2Z3% polyphenol oxi-
dase= 70C, 80T, 85T A 42}t 117, 2.24, L1E -
gAe S W S99 oF 50%7F ALATA FHA
o1, Pedro®} Montgomery(1990) & 279X F&
3t polyphenol oxidasex 100Tol A1 28, 95T 4] 4
B, 90T A 5% 2213 g0t A 6% Fx dx g
& o A3 sty Ak

Relative activity ( & )

Time (min) -

Fig. 3. Effect of heat on the tyrosinase activity of
crude enzyme obtained from ascidian muscle

(O—0) and viscera(@—@).
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Table 2. Effect of inhibitors on browning of ascidian
muscle and viscera

Inhibitor Conc. Percent inhibition

Inhibitor
(mM) muscle  viscera
Ascorbic acid 0.1 42.8 94
05 723 18.1
10 100.0 257
Sodium bisulfite 0.1 610 357
05 100.0 50.8
1.0 100.0 745
EDTA* 0.1 156 2.0
05 394 14.6
10 56.0 412
L-cystein 0.1 384 154
0.5 81.3 22.7
1.0 100.0 302
Citric acid 0.1 52 12.8
05 86.7 283
1.0 100.0 505
Maleic acid 0.1 8.7 100
0.5 252 219
1.0 414 282
B-Mercaptoethanol 0.1 141 117
05 65.0 323
10 1000 38.6
Sodium-cyanide 0.1 25.7 169
05 833 181.
10 100.0 304

*Ethylene diamine tetra acetic acid
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£ 10mM® L-cystein, diethyldithiocarbamate
(DIECA), metasulfite, mercaptoethanol ZL&]1L as-
corbic acidel A AE LR P, 2
AU WA A$= 0.1~1.0mMe FEH YoM =
sodium bisulfite¥to] Thd EAE BT o]H&
Wae] gagyge] €53 a2 Vddgn A
7] $-gadolol A T AEL AR
wxEk7] s e HAS 473 AAAY 10
mM o]}el AHAE HtE art A& Ao
RiEag 2=

3. LHUXIE fI8
(1) &EY Y XMl He|
Tyrosinase= F&AEAZA of 8714 polyphe-
nolol= & monophenolol = #8322 poly-
phenol oxidase$®} T3+ monophenol oxidasez}
1% 3lH tyrosined tyrosinased EA|olAM
Akt A 291 dihydroxyphenolalanine(DOPA) =+
O-quinone phenylalanine 59 #3& A A Wzt
A 9] 5 6-quinone-indol-2-carboxylic acid& ¥4 33l
oA AEEke 58 AAA FFHeoz A
o] Ml MAE A Yol LA}t
T Z2EdRe $3de] X ol UHAFTo) B
o] X3l HEAT tyrosinased] 43 WAMOoF
FARHA 4ol 71T L dHAME v ot
o} & wrgolet AZt e AHPAE 4% =4E
7] 95to} Table 39 Uehd Z+E AfiA 8ol
234do] §& 58 AT F FoA 208 o
wRsHA dHdA 55 dFeAh 02M as-
corbic acid= 1%, 0.2M phosphate buffer= 24, 0.2
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Table 3. The effect of various treatment(dipping for 5

minutes) to retard browing

Solutions 20 days
02M  Citric acid(pH 4.5) excellent
0.2M Phosphate buffer(pH 4.2)  very poor
02M EDTA*(pH 4.2) poor
02M Citrate buffer(pH 4.0) good
0.7% NaHSO,(pH 4.0) excellent
10M  Acetic acid(pH 2.6) good
02M Lactic acid(pH 2.5) good
02M  Ascorbic acid(pH 2.3) very poor
02M Tartaric acid(pH 1.7) poor

*Ethylene diamine tetra acetic acid.

-

& IZA AAT &A% 0.2M citric acid(pH
45)9F 0.7% NaHSO:;9) Z$+& 58 A %, 20¢
ol WXHE Zwe] WA ¢gsich ey
NaHSQ; Ax2)e] A9 SO.2&Fo] EA7 "t
Mot XEF(1972) = ZHWR] o) FE3 ofgatg
24L& 0.7% NaHSO; &9 102 FAAA &3}
7HE FkAT AE S0,%0] HEFAE degn
Hustgan vjdwaEe GEF(FDA)L AF9
HARAAZ AHEHR Qe oF34H (sulfiting
agents) 2] A7 LA NAN FHFIY AZE
< AT FAFEIY FANFAA SOBE
Z-2 100 ppm©] 37} Hojop gk FASF L Yot
(B A& SRBEEE BT 7ERT, 1989). WelA NaHSO; ¥ =
Hel p2 S0, AEH S 4% A7 (Table 4) 0.3
% oo Txe] 187 HA Fo FEFE 100
ppm °]3E& JEM o 02% NaHSO; &) 1
AR & BEFE SHT 47 62 ppmo 2
gton & Aoz £7r} gl 222

Table 4. Residual sulfur dioxide in the ascidian muscle

after dipping for 1 minute in sodium
hydrogen sulfite solution
Cone. ofsodium PS8R 50, pm)
0.7 340
0.6 319
0.5 300
04 228
0.3 154
0.2 62
0.1 38
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Table 5. Extent of browning(AE, Hunter color value)
during the fermentation of salted ascidian

Salt Period of fermentation{days)
concentra-

tion(%) 0 100 30 5 70 90
25T

5 506 563 582 570 594 600
10 509 545 569 578 584 590
15 510 537 555 583 576 594
20 509 534 550 573 569 588

o

5¢C
5 507 512 520 542 567 570
10 509 502 525 537 549 569

Table 6. Extent of browning(AE, Hunter color value)
during the fermentation of salted ascidian

after dipping for 1 minute of NaHSO;

solution
Salt Period of fermentation(days)
concentra-
tion( %) 0 10 30 50 70 90
25¢C

5 502 510 518 529 550 582

10 510 516 520 534 549 562

15 506 509 533 542 555 570

20 508 518 525 539 553 568
5C

5 505 508 517 510 534 548

10 503 506 511 522 540 545
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