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Changes of Biological Activites of Two Ascidians, Styela clava and Styela plicata, by Cooking. Yong
Jun Cha*, Hee Young Lee and Eun Jeong Jeong. Department of Food and Nutrition, Changwon National
University, Changwon 641-773, Korea - For useful basic data in new ascidian processed products, this
study investigated and compared the biological activities of two ascidians, Styela clava and Styela plica-
ta, in two conditions with fresh one and cooking one at 100°C for 10 min. By fresh state, Styela clava
(846 mg/ml) had higher activity than Styela plicata (13.67 mg/ml) in the antioxidative assay (EDAs),
whereas Styela plicata (10.54 mg/ml) had higher than Styela clava (12.05 mg/ml) after cooking.
Particularly the antioxidative activity of Styela plicata increased 1.3 times after cooking. Fresh Styela
clava had antimicrobial activity against Bacillus subtilis, B. cereus, E. coli, whereas the activity appeared
against E. coli only after cooking. However, antimicrobial activity in Styela plicata appeared against 4
gram positive bacteria (B. subtilis, B. cereus, S. aureus and L. monocytogenes) and E. coli, regardless of
concentration level (1,000-1,500 ppm) and with/without cooking. ACE inhibitory activity was not ob-
served in the samples. By cooking, the level of fibrinolytic activity increased to 1.79 from 1.24 plasmin
unit/ml in Styela plicats, whereas the level decreased to 1.55 from 1.62 in Styela clava.

Key words : Styela clava, Styela plicata, antioxidative assay, antimicrobial activity, fibrinolytic activity

M E

o Y A (Styelidae)= FHFFE F $Holg 2 1|
AF(BFF) &3te sIFHEZA 510 cm9] Zolo g2
A& oy gule H{dd 2 B2 953t nintEo)
Eol23 Wie #Hol Bl glo] $H4ol9 o] sea
squirt2 B3 YoH9).

] EAHQ vEE(Styela dava)& WA o] 7
sto 29 AAYEZN BAZ H7)E S0} 80y 3

HHEE 24342 F4o) AFF o] ojulEe 253 7
o3t YTHLISL dA Faig 4oz 42

W, QF 447 H 79 Afold] Aargo] 714 g
B PRGN 2yt ke 80%E A

=
T 459739 AFHA Ao] o] &HI glo[15], TR
B e AozA 1 AzsE W 2ok
A (Styela plicatay= v G 7o) AF 02 HZto]u) n}
A Ee 2¢4%Y 2e2d 2o YAste AEEA
(HEEE48) 2] A Eo|th13]. YutA o g ujtiY(Styela clava)
& Futigolzt Raw vbdd, BYA(Styela plicata)e &
ol 2 dukldA d7] &R ok ol & 7HFAM K
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o| 3 vt g(Styela clava)d] B3 ATE2E A &
IR 2A[15], Frldw[16] B AHAALE[12]d B3
dE7} o] AlE 5o}, glutamic acid, taurine, aspartic acid,
alanine, glycine 59 ojr]i=2}, Na, K, Mg, Ca 59 #v|&,
9] A4, betaine, A HEZ L f7]4Hsuccinic acid)$] &
o] Zol 2 A FE) 13 I A AAY FH Y
RoMT vj§ o] Qitte Ao| g3 A. 3+ AW A
A% oggs ul7A 2 proline, alanine, glutamic acid,
serine 9] ofu|:At, SAAHE A (IMP), betaine, TMAO
9 Fcreatinine Fo] Au|FE Falolgta v A 13

FAToe vgy FE2E9 38t aR910] € AEHA
of #3 A8, Py 1A/hE H71EQ HAERH A4
27154 EA=A B3 carotenoprotein [11], glyco-
saminoglycan [1]¢] Al #& A7 ol vty # 3
WAE o] &g &9 AR[7], @ APAE Hrtsto A
A 7154% tAe =88 &g AAZFPBIE A4 bt
A}

2 A7 mEolv dRAE AAE 7hayol
MEHA kol g 1A7HE 9] WFE WojukA] X3 e
AAolth. wetr] B ApoA e olE vtiy Y AHEHIETL
N Ee @ARAC ArtEe 2103 224X 29
Ao mggel 7iAe AErisA ARE WE AEE He
AEF AL 7|2A8E AFstaA ok
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Aol AHEE udYF, vlEY(Styela cava) 2 3
(Styela plicats), = 7Z'd PHHA] g n@e o 4248 wg
HIozgelA TR, APAR 2utg oL o]BF A
A F AFste] AHEAT e o2 YA 89} 100°Co A
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AHE-3k gl

st £3

FAeHd AR AFFFE AR u21))o 23
o} DPPH (2,2-diphenyl-1-picrylhydrazyl, Aldrich Co., USA)
84& £43te DPPHol tl§ A2F )5 (Electron donat-
ing ability, EDA (%))3} free radical inhibition®] 50%
FEQ EDAs (mg/ml)E TF3te} wlmstirt. ol gz
22X 48384 BHA, BHTS AAZ4814Q g-toco-
pherol& AM8-3te e W oz =4sig).

drnM &3

a4 AP AR FFE AFE 2 WddTes 1
& At 4%, Bacillus subtilis (KCTC 1021), Bacillus cereus
(KCTC 1012), Staphylococcus aureus (KCTC 1916), Listeria
monocytogenes (KCTC 3710) 2 18 A F 2F, Escherichia.
coli (KCTC 1924), Salmonella typhimurium (KCTC 2515)& Al
gat] AL AT HAE W] ALgE HiAE 2%
Difco Co. (USA) AIEL AHS1G oM, 78 =3¢ Hx
2+ Mueller-Hinton agarg AHg-3tith. 78 Age A
B A% o] paper disk'] & A8

SDEYN 53

184 54& Angiotensin- [ converting enzyme
(ACE) Adleoz Aysgded ACE 2549 ZAE
Cushman#} Cheunge] WHl[6]o] wa} A z3}%0.m, ACE
A #8454 Trinitrobenzene Sulfonate (TNBS)E o] £-&
A=A &4 150 b} S olw Ax A &
A& 1o & e

SMEoas £3

Astrupt?] WH[2]& WEFS 67 mM Q1AgE2A(p
74)0. 2 fibrinogens FHZEFE7} 05%7) H== 943
A7 &9 5 mlo] FF9] 1% agarose 5 mlE 37}
g3ttt £33 4o thrombin (50 unit/ml) 0.2 mlE
7hete] T3] E3F F FA] petri disho] B3 113544
fibrin plate® |23t} o).

28}4 fibrin plated] pasteur pippet®. g & 5 mm9
TRE e HET 7 A 20 plE FY3ka 37°Col A
1BAIZE A7 ThE, o) WA E TR B WA S Aats)
gor dzrEe JAE 988842 plasmin (1.0
unit/ml) AHS3t] tizto] &3 d q& A5 &
sEA Y Al HER Bitsig.
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&M3HS(DPPH radical 2715)

oY g9 AAE ¢ Mz T Fashss
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Table 1o vl ¢itt. DPPHE 50% 3gA)7)=d Hos
859 FE(EDAx, mg/mh)E BH, vlgoX e YA &
o A 8.46 mg/mio] 7}¥F o= 12.05 mg/mlz Ao Hoj
A, AR HlF) 70%9 FEES Btk FGANNE A
A Eo) 4 1367 mg/mle] 840 1Y Fo 1054 mg/ml
24 2318 1303 40 Z7HEAY. kY 897
ZHell= AARME nH g9 DPPHAA SOl E¢L, 7+E
Fole d9A7 E4h 28y dxTos 489 ¢4 2
HAGIsA 9 vl mgohd of ¢ 3 gho] Atk Kim S[9]
% Kim S[10]= 7vg 2 3dgA N2 itsls 43|
A Ay B F£840 wel DPPHAAS(%)0] than
A AN E FEFZ] $5Hda QoY 555
& Aegol ¢ty 9k dH w99 DPPHA
A HE B4 oy 1 FA7] carotenoid AE 9] B
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g
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Table 1. Comparison of antioxidative activity (DPPH radical scavenging) in Styela species, Styela clava and Styela plicata

Styela clava

Styela plicata

Materials
Antioxidative activity (%) EDAsy (mg/ml) Antioxidative activity (%) EDAs (mg/ml)
Conditions &% 5.92+0.33" 8.46:0.47 3.68+0.39 13.67+1.40
Heat treatment 415+0.17 12.05+0.47 4.77+0.39 10.54+0.89
a-Tocopherol 84.76+0.13 0.59+0.00
Reference BHA 84.29+0.29 0.59+0.00
BHT 78.33+0.54 0.64+0.00
YMean value+S.D. (n=3).
Table 2. Comparison of anfimicrobial activity in Styela species, Styela clava and Styela plicata (unit: mm)
Clear zone on plate
Species Gram (+) Gram (-)
. Conc.  Bacillus Bacillus  Staphylococcus Listeria Escherichia Salmonella
Condition .. ; Lo
(ng) subtilis cereus aureus monocytogeres coli typhimurium
Raw a’ 85 85 A - 95 -
b 85 85 - - 100 -
Styela clava o5
a - - - - . -
Heat-
eat-freatment b i ) i i 110 )
Raw a 9.5 85 85 8.5 9.5 -
. b 10.0 85 8.5 85 10.0 -
Styela plicata 90 o5 o5 85 05
a . . ) -
Heat- ’ )
cat-treatment 95 85 85 85 95 :

Ya: 1,000 ppm, b: 1,500 ppm.
2Not detected.

2 £33 AdE Table 29} 2} vty QAR g
F%£E% 1,000-1L,500 ppm =2 H7}stQ S W B. subtilis,
B. cereus 2 E. colio] tjsjAxvt & A o] glden, 714
FAE E coli & AYsta FAo] 2AF AT v A
ANRAME 4T 2ZYH AFERAN 25 Fa A
o] vetgton, aggdatol A= E. colid] tlslHw &4o)
Uelt=dl s bE Aole A9 gt o8 374
L MEFAE A3 AAEAX G 2 FAHL Ve o,
AR3ANY} 2 zEAAGA A7t AGAE 1 AR
AR B olygt A 7|5 E 798 Aol
AHAT Fo2 ofd g AUt BaF Aoz 4Pt
o uey 2 YA BF S, typhimurium Fo| A
T 404t £ A3 2RE 437 A2 52E[4]
Fuugd e vud e 49E & § AQd @
AL GAT oG nHYoRNE 53 JHAdE F
A7t w-3 Age] T BE AW sulfated alkened &
2 o8 Wz 2223]

S nERM (ACEXIHS)
s 4RA ) o ACEA S 5-S 233 77 (Table
3), RE ArolX 240 YegA ggth dud oz v

A 7AFESE 9% a3} v & Ao A A=,
53] 3J4HE A= dipeptidest 9} tripeptide o 22 A &2}
peptide71 ACEA &5 0] o H[18], AR EAF[34] 2
HEFANT PP 37t oksr Hass YoH14].

B8l

vyds gAY dAEAsE AT ERE
Table 4¢) YellRG. AR v|EHY(1.62 plasmin
unit/ml)o] #FWA(1.24 plasmin unit/ml)o] ¥]3)| &3
40l vl =ov 7tazE Fole YL 40| 4%
Ax 744F wdd) d9AE 179 plasmin unit/mlg2 84
o] 144% A% Z7ttAth wltje o) A9 7pde o A

Table 3. Comparison of antihypertensive activity (ACE in-
hibitory activity) in Styela species, Styela clava and
Styela plicata

Styela clava

Raw Heat-treatment Raw Heat-treatment

ACE inhibitory Ry
activity

UNot detected.

Styela plicata
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Table 4. Comparison of fibrinolytic activity in Styela species,
Styela clava and Styela plicata

Styela clava

Heat-
treatment

Styela plicata

Heat-
freatment

Raw

Fibrinolytic activity
(plasmin unit/ml)"
1)Activi'cy: dimension of clear zone of sample/dimension of

clear zone of plasmin.
“Mean value+SD. (n=3)

1.62+0.09” 155013 1.24:0.04 1.79+0.17

8al5e EHLAL Fasksel v e & 4 A
o0, A9AE 7hdd 8 i3l d7d 2 AL
°l 37te Aoz Hol AR 23 zgd o 4
A7t Y F2 222 AZHAT. A5 740 2 By A3
FolNY L5 Hlastd 2 o ) o)A £43e
% % 99t §W Pavao S[201 AYAGNe] BAEH
9 FAE Yut3 22 mucopolysaccharideZ A 2 a7l
dermatan sulfates (glycosaminoglycan)g} &}t}.

2 9

E 47 vtdRY N2 HEAE Ay 7z
ARE ATY 27 °i ulti‘ﬂﬂr YA AAE # tEx
g F Aer)sHE F33 . DPPHA A5 0.2 4
9] 3213} %5 (EDAs) & *3"]&01]/‘1t 7514 (8.46 mg/ml)o]
#97(12.05 mg/mi) o 5] FAo] Etov}, tdxe ¥

= gy xg/x]gy_r:} 238 1.3u) E40] 3718191,
nHgdie 70%9 FEEANS REG. A vgye B
subtilis, B. cereus 2 E, COll‘-"“/\‘] gadAo] velger, 719
Z2 FAE E ci & A9t 40 JehJA g,
s AgAe 71E Folx YNESG nAAAR S, typhi-
murium ¢& ALY ZE o] Ao dgoH, %
(1,000-1,500 ppm)el 9J§ ztol& ¢IAth ACEA 35
BA] ggton, gA8d5e issn w4
,\]Et o o] Ao E41, 1Y ZelFoe A

75 14819 §Ao] Z7}acth

A 2

2 ATE 20059% FLstm Tl Y A o
ahol saElom, oo A=Y
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