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Abstract

Lipid oxidation in ascidian was studied when fresh, deshelled and sliced meats were fermented
for 50 days at 5+2°C with 8%(w/w) salt and 0.1% papain. Antioxidative effects of butylated
hydroxytoluene(BHT) and carotenoid extracts from ascidian tunic on lipid oxidation and oxidation—
related discoloration of ascidian meat during fermentation were investigated. Changes in peroxide
value, carbonyl value, thiobarbituric acid value, fatty acids composition, the loss of total carotenoid
and sensory evaluation were determined to assess the rancidity. Peroxide and carbonyl values in
BHT and carotenoid extract treatments increased less than those of the control during fermentation.
TBA value increased until 30 days, hereafter tended to decrease a little in the control but it increased
slowly until 40 days in cases of 0.02% BHT or 0.02% BHT with 0.05% carotenoid added. Fatty acids
of fresh ascidian composed of polyenoic acid, saturated acid and monoenoic acid of 51.5%, 28.1%
and 20.7%, respectively. Saturated fatty acids(Ciso, Cia0, Ciso) and monoenoic acids(Cis1, Cie:1)
increased while polyenoic acids(Ceos, Czs) decreased during fermentation. Carotenoid was markedly
degraded and discolored in the control during fermentation. But 0.02% BHT and 0.05% carotenoid
treatments had bright color like fresh meat during 40 days. The results of sensory evaluation during
the fermentation also. convinced the retard of discoloration by the addition of BHT and carotenoid.

Key words: ascidian, fermentation, oxidation, BHT, carotenoid

M B
£ 4ol AE BRI HFEEN FHLTE
o) F7b51 Aol Sl WA T vIAFLA () H 2ol

DAL, A s}, AR 5o AT B
o] o] 851 gleh2). F-2luztelAE Fa bt et
Astell AA FAEE FAYERA BE} dF<Uoyn-
thiole] & 553 3 k@) dEol 22 A= 2
sheh zeiuh S ol Ay e o] eka P A
o} Gef w2 Ak 087 P fr Rk <
A% s e Skt gl o, el At @2 744
et Abefoll glon] ek Yol el & A A HE
e o] A5 Aot AR dA] HF

T
To whom all correspondence should be addressed

933 5% S5 o] Fhgubel B8 AT 2E
Qo] AT AZU-G AAF WD) Fol Bus

9)& o} & 199758 AAFH7F(WTO)
AA L FH o g FALE o] sk AbfratE gl
ol 2 oldl AALFEL xpFe] A FAG S REFY]
e de7tx] AAEE AA ST e =g 2

2]

IMF AR Q13 Sgalgoz AE 9 £4% e
Q7R A g gl el me, T4 ANS 2
& 55F 20 Aelo} B2 oly HuE FHT 5
sl whelet Az,

waha], B AP e A i FEHL A T
Gagole] Al ZhFuH el SR o] S50l B
T3k I:HE 747‘_1}— zﬂ 3} A 2= A s ;(]xu}

&5, 57



604 2354 - oA -

0

3}o} 12 913} carotenoid A4 ¥4 2912 43
& A A AEshE o] A8 Sl gabstAl 2 94
AA N 32 carotencid Y45 Hrbsle] A7

4 29 AW} JALTHE AEalsch

P

o ol 25 & 4= 9Q) papains 0.1% A7Hs A& 2T
(control) & 3}9] .0, tz7-¢f 3}FAk3kA| 9l BHTS 0.02
% A71e A& AR 2= Adl $3 o] ARl 3
23} carotenoid 445 0.05% H71g 718 BE 3},
A&(BT2°CrellA 5047 A A 7IHA A stsic

AZzeE M2 5

2 o] 74 A ol A carotenoid M4 FE-2 9|
ol F3lo] AAEI ol FA A A= 274
i A2 eke] A] 5ol 3809 acetoneS 7}
T A 2ol Wb & F 33] whE3ted M
—ir% F22 o 3} o} o] #g acetone €4 & 40°C
A F5 F FHAFZ F7]5L 7] ether:
petroleum ether(1 : 1, v/v) E-&0] 5 7}sle] M 4aA
2 AEAZ T S HAE AA s Ha 22

®

o O o
oy,

L PRzl TBAZ & X

%24 & Folch 5-(9)¢] W ol wpe} &3] A8
T2 AL&3lg] o, BALeE2 23 KI 898 AL
23 AOACH (10), 7}= 8. 7H-2 2 4-DNPH(dinit-
rophenylhydrazine)& AF4-3}+= Henick®(11), TBA
(thiobarbituric acid)gt-2 Tarladgis £(12)2] $357]
ZHHe R A3l oy, Al 24 42 AOCS

A3 E3ke] M3

Total carotenoid2l &zt

Total carotenoid A -2 /N 5-(14)9] vk of] wa}
Akt &, A ] A B E 5mle FHTE 10E
7t BA-EA7) F A 1g7 FA) =4l 323 F acetone
:methanol(1 : 1, v/v) £ 80miE WAl A F&3

&9

o|ZE

¥ glass filter 3G-42 #AP7E F40] & wj7}x| o 5t
F AL Aggdoz gt ‘]E“““"ﬂ 75g9 F
AbetzhE-£ 71ske] 30871 vl TEA 2] F 10% 3
=58 50ml, 35 50ml % o Lol & 50miE 42
A BEoix MAaXES etherZ o] A7 3 447nm
N FREE 2yt

_11)1‘

e

=
[=2m |

[la}

"ot

H

10219 panel member® 7-Ad &ho A7z WA, ub o
%319 7Hoverall acceptance) 5-¢f] o 3} 551 A 7]
W o2 Hr)sly doial As}e] §o)i AR B 2
Aues gy 7 g7k #2942 Duncan's
multiple range test(15)2 %A A |3}t

3 T*} i}%%k-4 W3} Fig. 1o vehu)
9&‘4.‘“ :IL"] 717k & A EH LR F7hs)od
50U A ol = 112.9meq/kg7—-_r vehilgdeh 2 g4
3HAkshA 9l BHT H7H+(A)2F BHT % $-3 o] 244
ol 4] %3} carotenoid A4 A7} (B) ol A4 = 343}
Fzto) 509 4 ol 22} 74.2meq/kg# 71.5meq/kg &2,
2T v Ae] A7 EFE Jebgict. o

F(16)2 ¥E 15 2789 FAXAY F WA se

120

Peroxide value (meq/kg)

0 10 20 30 40 50
Fermentation days

Fig. 1. Changes of peroxide value during fermenta—
tion of ascidian.
O—O (Co): 8% salt+0.1% papain
A—A (A): 8% salt+0.1% papain+0.02% BHT
0—0O (B): 8% salt+0.1% papain+0.02% BHT+
0.05% ascidian tunic extracts.
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Fig. 2. Changes in carbonyl value during the fermen-
tation of ascidian.
Symbols in this figure are the same as in Fig. 1.
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Fig. 3. Changes in thiobarbituric acid(TBA) value dur-
ing fermentation of ascidian.
Symbols in this figure are the same as in Fig. 1.

AR} AR e 535 B 4 Ao

R|ehih =40 st

P o] Az w4 T2 A kil 2442 WighE Table
1ol Vet gieh 18 $-8 o] Fx]A o] A4t 24
< polyunsaturated fatty acid”} 51.5% 2 7}3 =92
v saturated fatty acid”} 28.1%6, monounsaturated fatty
acid”} 20.7%%3t}. Polyunsaturated fatty acid 3ol 4
£ Cos¥ Cope7} 36.8% 2 o %22 xR 3k5ich o] &
(19)-2 -5 019 A At A4 £ Caos, Cazs, Cr60 %
Ciz1°] 905 53] Cous(EPA) % Crs(DHA)ARO] A
A 9] oF 35% ©])4+-& A}x] 8} 0, monounsaturated fatty

acid®] ko] A8 ubH polyunsaturated fatty acid”}
FEE o]z vl KHEOE $-3 4] 22

A= Cous®t Coedt 52 X EE 3P| uFAEe] Fhefo)
F0ha B wsle] B Ag el Aatel -‘r’r/‘}fﬂ 74 gkl st
4 F Akt 24 9] Wshe Cps 9 Cuss FAE
&t polyunsaturated fatty acid”} 7F2~3F ¥k saturated
fatty acid= vh& Z71sbe A ¢S Jepligdeh 2w
52 237t 7k 312 BHT #74t9 BHT 2
carotenoid 7= B2 F Fr1Zo] zhglkr) ¥}
BKEDE 25 E A2(B~-25°C)ol AAstHA A
Ao AR = AP A Aol A AsteIE A A
2] Abste} 7Rl 2 Qg R R ukate} S Al
5] 13} = v 53] FA =2 9] 4k3} 2 Q18 DHAS zt4
7t SAsh . sl 2 Ao E g7 A
TE3 " Ak 915}“1 polyeneite] 2 7
] Ceite] HaFo] 7

7
a2

51531 7L el = Cppsit 2



606 x34

#9Yo%E

Table 1. Changes in fatty acid composition of total lipid of raw and fermented ascidian

(area %)
Period of fermentation{days)
Fatty acid Raw 0 30 50
Co” A B Co A B Co A B

12:0 0.1 0.2 0.2 0.1 02 0.1 0.1 05 0.3 0.3
13:0 0.2 0.1 0.1 0.1 04 0.3 04 05 03 04
14:0 6.2 6.0 6.1 6.0 6.9 6.7 6.6 74 7.1 70
15:0 1.8 1.6 1.7 16 2.0 2.0 1.9 2.2 2.1 2.2
16:0 125 12.3 124 124 135 12.9 13.0 138 13.2 13.3
17:90 2.1 25 2.6 2.7 3.0 2.8 2.7 35 3.0 3.1
18:0 3.8 3.7 38 36 4.1 39 40 40 4.0 41
20:0 0.8 0.6 0.7 0.7 1.2 09 15 15 1.2 1.3
Saturated 28.1 27.0 276 2712 31.3 29.6 318 31.8 31.2 317
14:1 04 0.3 04 03 05 04 04 0.7 0.6 0.6
15:1 0.5 0.6 0.5 05 0.7 0.7 0.6 0.7 0.8 0.6
16 :1 54 56 55 5.7 58 56 55 6.1 58 59
17:1 0.8 1.0 09 1.0 1.2 09 1.0 15 1.0 1.1
18:1 9.0 9.1 9.1 9.2 9.9 94 9.3 10.6 99 9.7
201 43 4.2 40 4.1 44 43 4.3 47 45 43
22:1 0.3 0.5 0.4 0.3 0.7 0.5 0.4 0.7 0.7 0.8
Monoenoic 20.7 21.3 20.8 21.1 23.2 21.8 215 25.0 23.3 23.0
18:2 15 16 1.7 15 1.2 1.3 1.4 1.0 1.2 1.2
18:3 4.0 39 39 4.0 37 38 39 34 35 36
18 :4 04 0.3 04 03 03 03 04 0.1 0.1 0.1
20:2 39 40 4.0 3.9 36 3.7 3.8 35 37 36
20:3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 trace 0.1 0.1
20: 4 2.1 2.1 2.0 2.0 1.7 1.9 2.0 15 1.8 1.8
20:5 20.5 20.6 20.8 20.7 19.0 20.0 199 18.0 19.0 19.2
22:2 1.3 15 1.5 1.6 09 1.0 1.0 05 0.6 0.7
22:3 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1
224 0.4 0.3 04 0.3 0.3 0.3 0.2 0.3 0.2 0.2
22:5 0.8 0.7 0.8 0.8 05 0.6 0.6 0.3 05 05
22:.6 16.3 16.1 16.0 16.2 15.7 16.0 159 14.8 15.2 15.3
Polyenoic 515 51.3 51.7 51.6 47.1 49.1 493 435 46.0 46.4

YRefer to the footnote in Fig. 1.
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Table 2. Changes in total carotenoid during fermen—
ted ascidian (mg/100g)

Period of fermentation{days)

Sample
0 10 20 30, 40 50
Co" 125 093 08l 070 064 055
A 125 120 115 108 099 080
B 127 121 115 109 098 085

DRefer to the footnote in Fig. 1.
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Table 3. Sensory evaluation of fermented ascidian

Period of fermentation{days)

Sample

30 50

Co 467 2.7 18

Color A 45° 41° 21°
B A7 4.4° 25°

Co 45 43 14°

Flavor A 46° 44° 17
B 45 45° 1.3°

Co 41° 43" 1.8°

Taste A 42 45 17"
B 40 43" 19°

Co 38 40° 19°

O;iﬁime VSR . Xy
B 43 45 2.3

Score: b, excellent; 4, good; 3, fair; 2, poor; 1, very poor
YRefer to the footnote in Fig. 1.
INumericals having same shoulder letter are not signifi-
cantly different in p<0.05.
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