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Taste, Nutritional and Functional Characterizations of Commercial
Seasoned Sea Squirt Halocynthia roretzi
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This study examined the taste, nutritional and functional characterizations of commercial seasoned sea squirt Halo-
cynthia roretzi (CSS). Total taste values of CSS ranged from 7.6 to 69.5 and the major free amino acids were glutamic
acid and aspartic acid. Total contents of amino acids in CSS ranged from 5.91 to 7.59 g/100 g and the major amino
acids were also glutamic acid and aspartic acid. When taking 100 g of CSS, the minerals that could be expected to
have functional health effects (minerals whose levels were above 10% of the recommended daily requirements) were
P, Mg and Fe. Other minerals were also present in non-negligible quantities. In terms of the functional properties of
CSS, ACE inhibitory activity was 21.2-37.1%, antioxidative activity was 55.4-90.4%, xanthine oxidase inhibitory
activity was 52.9-76.6% and a-glucosidase inhibitory activity was 0-32%. Antimicrobial activity against Vibrio para-
haemolyticus was not detected, but activity against Staphylococcus aureus, groups such as KB, GG, CY, DN, HC and
KH, and against Escherichia coli groups such as SF, WD, KB and GG, was detected.
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e 7ol
e, AR WA o4 714e] wrekt op] wije] sk
QF g2 SAF 270 2 2002 0| 10,579 M/T, 2004 of] 7,464
M/T, 20061 9] 8,232 M/T, 2008 ]| 9,308 M/T %! 2010 ]|
7,440 M/T .2 A ALE| o (Agriculture Forestry Fisheries Infor-
mation Service, 2012), E¥3] B¢} -2 A 2740 gk
=P A o= T A &2 2k AYAtE] o] 7HE o] Zebe}r| e gt
sk, ZAkte] ol 2 A2 AF AP a AR s
o] taurineol| 2|3t A7} 7]% EAJ#uto] ol g}, angiotensin-
I converting enzyme (ACE), A} 2H4, -3 24 4 &
T 2] T 22 oY 71A] 17 754 7HIT
Taurine> % S| A S0 FAA A Ash, Ade I
AU 24 ol d SO0 ZHY AEEE Hae] ot s
d Ao AA|, FFA A FXlof| ogh A AR,
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(Ohetal., 1997), A-& 273 5= A8 WK Lee et al., 1994b), W
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Table 1. Brief reports on the sampled conditions of commercial
seasoned sea squirt Halocynthia roretzi

Manufactured goods Manufactory

Sggg‘%le Weight Price Location Shelf life date
(g/set)  (won/set)
SF 800 52,900 Tongyeong 2012.07
WD 500 24,900 Uljin 2012.06
KB 500 24,000 Sokcho 2011.09
GG 500 18,000 Nonsan Unknown
CcYy 1,000 12,900 Sokcho 2011.12
DN 500 7,900 Mokpo Unknown
HC 700 30,400 Sokcho 2011.10
KH 500 15,000 Honseong 2011.10

Table 2. Reference bacteria used for measuring antibacterial ac-

tivity

Gsr?aq:\‘S Bacteria S't\lrg?n Medium
(+)  Staphylococcus aureus f?%:{l gﬂgU;Ler'Hinton
() Escherichia coli 51C5C(:3'\g;| g/'gU;Ler-Hinton
() Vibrio parahaemolyticus f?g%'\é' g/lgualllrer-Hinton

0] gAY e 20| WA T AL 75 I8,
o] 59| F7 500-1,000 kgo|3loH, o] 52 T7k= 7,900-
52,9004 0 & theFstaict. ojAfell Al AFst WEat A= 3|At
9] initial name]| 4] ¥ o] Z sample code= Table 13} 2t

o|5 Al 21| Y= LR FA o9 of2] 7hx] F
HAuE ARSI, AlEel 2713 o] F-d&E= SF AlE
O] A% A WA, A=, = B ISR 5, WD Al 7
& AZ7HE, FY, vhs, A, U 2 34 5, KB AlEe] A
T ALY, A2, v, A Al H B9 5, GG AIFY
A9 A, MR B, CY AEY A 127, B, A9,
monosodium glutamate (MSG) ¥ 27 5, HC A|Z2] 4%
A7 A, =Y, A9 vhs 2 MSG 5, KH A9 75
AE7FE, vk, A A, A9, AR, =9, MSG 5ol
DN A& 79~ o]of thgt 21go] gl3lth.

Al 20] WA 2559 I+ B34S S| SR rdE
2 % At 15(Staphylococcus aureus)dt 15 24wt 2
ZF(Escherichia coli, Vibrio parahaemolyticus)y& AH8-51% 1,
o] 52 S| EHEME of| A S ol ARg-sEl o,
of o] thgk ZA|ZE -8~ Table 29 2.

%t £
Al 0] YA ot EAL fr2lobn| At} o] 27 E gkt
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3l taste value® AHH H kTl &2 ofn| Al AL 95} A&
2 22 o ® 2AlskIh dAsHA SRt 2m
Aol 20% trichloroacetic acid (TCA) 30 mLE- 7}5}o] 24
85131 48100 mL) 2 94£2](1,000 g 10 min)3Hc. o]
of4] A% % 80 mLE Ho} Zul7]o] Fsto] Fko| cther
£ AHESto] TCA A|A 54& 43] RESSEIAL, THA] o] & 55
4 lithium citrate buffer (pH 2.2)2 A-&(25 mL)3}o] A =3}
ick. SrejoplieAle Az AlRe] AT ol8sio] ofn
=AF A-5-5-4 7] (Pharmacia Biotech Biochrom 30, Biochrom
Ltd., England)2 43 o}, 574 9 A4S

Taste valuei= 21| gA| 9] Blof| tht 7 =5 A 17| $i5te]
ANsRe FEowm, 2ugAe] §elobleil S Kato e
al. (1989)0] A|A|et F-2]otr| At taste thresholdE ©]-8-5}¢]
Chaetal. (1999)} -2 BFH o & Aksto] et it

oot £4

Al z2n] iAo Yo EA Fotu| it Fr A & A
Atk Fobrlicito] BA41S 913t Alme Y=Y 2nE Ao
50 mg)ofl 6 N HCI 2 mLE 7}5}aL, W53t th, ©|& heating
block (HF21, Yamato, Japan)o|l Al 7F=&3)j(110C, 244|171
3 & glass filter? o7} W 7H7A %35}, ©]E sodium citrate
buffer (pH 2.2)2 A-85}0] 423190} Foln|wAle] LA e
AA e A7 ARE obu| et AHg-5-4] 7] (Pharmacia Bio-
tech Biochrom 30, England)& 4] 4 A eksto] AlAlskh

714 9] BA4S 93t A2+ Tsutagawa et al. (1994)0] 4
AR dhel wet AAko g f71de 54 Belste] AlRE
Al F718E AA 23t A &E 0|85k inductively
coupled plasma spectrophotometer (ICP, Atomscan 25, TJA)
& 24, 4% 9 sk ALtstltk
2% 7lsN U g2 8y

Al zn] YA 9] A7 71 E/d- angiotensin-I convert-
ing enzyme (ACE) #31&4, 2,2-diphenyl-1-picryl-hydrazyl
(DPPH) radical 2~7| €4, alpha-glucosidase #3l] &4, xan-
thin oxidase A3l T4, TS 0 2 Ab R QFt

o]= taurineS A &J3t A7 75 5490 gt S Al
7] 913t A|&%= Cha et al. (2002)0] o153t Wof wha} Al
shol AMESISAEE. 2, taurineS A2 LholR] A5 ALA
@)l Faste 203 100 goll 6M(viw)e] Heke: ¢
A2 7FSIaL 6A17F FF Wi & R ARt & R4 A
Z49H7](Eyela N-1000, Rikakika Co., Japan)Z 55A]7] tF2-
S50l thete] 10ui(viw)e] =& BalishaL, oftste] Al
steic,

ACE A3l €442 AA ACEE ©]8-3lo] Horiuchi et al.
(1982)2] o] we} Zorbax 300SB C, column (Hewlett
Packard Co., USA, 4.6 x150 mm)o] A&% HPLC (LC-

RIA| - o 2 AL -

R E R

10AVP, Shimadzu Co., Japan)2 =7 3}-% T}

DPPH radical =7 &4J- Blois (1958)¢] < o7t 8
ool A5kt &, 2ngA e 24 5403
10° M DPPH €9 2.7 mLZ 7}3}1 Wyt 3 30871 9h-5-A]
71 th3 516 nmof| Al FFE=E S75te] theof| A Alet Alof wt
2} Alsksto] e giet.

| Aol g

DPPH free radical 27 24 (%)= (1 - —=°—
AR

) X 100

a-Glucosidase A3l Z-4-2 Watanabe et al. (1997)2] B o||
we} a4E arn2HE dojA g-glucosidase (0.2% bovine
serum albumin} 0.02% NaN,7} =3Hgl 100 mM phosphate
butfer (pH 7.0)2 0|83t 0.7 ug/mL2 =7 2A|5ke] A}
£, 7|42 p-nitrophenyl-a-D-glucopyranoside(100 mM
phosphate buffer (pH 7.0)E ©]-8-3}¢] 5 mM= 7| A5}
AEIE, 28 aL, AA P Alee 2uEA A 24 4 100
uL= dimethyl sulfoxide (DMSO) 900 Lol =] 243+ A
= ARESHRATE

Xanthine oxidase #] 3] &/d-2 Stripe and Corte (1969)2] 1
Ho ute} 4513t} 5, xanthine oxidase A3 &4 o] £4
2 $13}94 0.1 M potassium phosphate buffer (pH 7.5)¢] xan-
thine 2 mM& 21 712l 0.4 mLo|| xanthine oxidase (0.2
unit/mL) 0.2 mLe} 2r] A A2] 2/ &4 0.2 mL (-9
AR Al 755 02mL)E 71shaL, 37 C ol A 5t bt
SAIZ T3 20% TCA 1 mLE 7Fsto] BE8-& S8 AH T ]
o] A W35S 941 5-2] (20,000 g, 10 min)a}aL o] 7}sto] of o
o A/dH uric acidE 292 nmol| A FFEE Z73to] oFl
AAIRE Aof| whef AlAFsto] vekl Sl

HlLo.1 &3

Xanthine oxidase 3] 24 (%) = (1- ;‘]g;j—_;ji) x 100
o AL Kim et al. (1999)0] 153 W of w2t paper
oz sttt 2ryA del 24 22 e A
HE 520 8 AF5o| A £A|7} == Staphylococcus au-
reus, Escherichia coli ' Vibrio parahaemolyticus®t -2 w5+
2 b2t srel Bk w910 6 mm 279 paper disk (Ad-
vantec, Toyo Roshi Kaisha, Ltd., Japan)& E1 A 2] &4 ==
= 40 uLA AASHA| 71RE 3o 37T oA 24417 F<L Hl <
Sto] A& A2k 272 A5kl o, 3t B A=
ofl ofsto] A/ A5 A A2 2174 7] (mm)= LER I

SAXE

ol | ot

2 AFo A dojxl HlofEl o] EE HAF Y 54 AH(5%
9] =2 SPSS 54 #7] A|(spss window, release 10.0.1
(1 Jun 2000))] ©]aF ANOVA testZ o] £-310] HALEAg} &
Duncan®] th5-9] A& A A3
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H7HE9] &7 9 54 713 =9) §-7 Soll whE Ao w20
2t e Qle). Al 0] WA 8%:2] & f-2jobn| Al Tk
DNo©| 1,127.5 mg/100 g& 7} =9k, T2 2 GG (939.6
mg/100 g), KH (832.7 mg/100 g), KB (754.9 mg/100 g), HC
(607.7 mg/100 g), WD (542.3 mg/100 g) & SF (433.2 mg/100
)2 £=0]9131, CY7} 127.9 mg/100 g & 74 okt whe}
A, At 2] A 9] F frefotu]ieito] 7HE 3t DN 7}

Table 3. Free amino acid content (mg/100 g) of commercial seasoned sea squirt Halocynthia roretzi

Amino acid Sample code'

SF WD KB GG CY DN HC KH
Phosphserine 3.0 22 3.0 2.6 0.7 3.6 1.3 2.6
Taurine 40.6 27.8 41.8 66.3 0.3 70.2 37.0 64.4
Phenylethylamine 1.4 19.7 12.9 54 4.5 3.3 5.0 16.0
Aspartic acid 121 16.6 19.8 23.6 9.1 35.2 20.2 16.2
Hyproxyproline -2 20.6 20.3 21.7 - 18.4 - 13.3
Threonine 17.9 14.4 22.8 28.8 5.7 35.7 1.2 22.9
Serine 15.9 12.4 20.0 21.8 5.8 30.5 10.7 19.2
Asparagine 14.0 54.4 35.6 47.0 - 453 22.9 43.7
Glutamic acid 59.8 47.5 162.0 206.3 16.5 246.1 253.2 2743
Sarcosine 0.4 0.7 - - - - - -
a-Aminoadipic acid 0.3 - 11 0.1 - 1.6 0.6 0.2
Proline 50.6 41.0 711 98.0 7.6 105.1 38.2 70.7
Glycine 21.8 16.8 20.7 65.2 12.0 344 10.2 22.9
Alanine 28.6 31.7 32.7 50.2 9.7 54.5 17.7 321
Valine 23.0 27.5 271 28.1 8.5 49.5 14.5 25.7
Cysteine 14 1.3 4.1 1.5 0.3 5.7 3.6 1.0
Methionine 11.8 13.2 12.2 16.0 25 23.3 6.1 13.6
Cystathionine-1 1.9 1.6 3.2 1.7 - 0.6 2.3 24
Isoleucine 16.6 20.1 19.3 22.0 6.1 36.3 9.9 18.4
Leucine 21.2 28.9 25.7 30.5 10.7 47.7 13.6 26.1
Tyrosine 2.3 12.0 20.2 24.2 22 30.6 71 18.5
B-Alanine 1.8 - 1.5 1.9 - 26 - 1.5
Phenylalanine 17.0 20.5 20.3 24.5 6.8 33.7 10.5 18.9
y-Aminobutyric acid 7.3 52 5.8 3.6 0.4 - 4.1 31
Ethanolamine 26 3.4 4.6 5.3 - 6.7 3.1 4.0
Hydroxylysine 1.8 2.8 0.3 11.0 0.4 2.7 0.1 24
Ornithine 3.2 10.0 1.9 29.5 0.5 8.9 1.7 1.7
Lysine 9.7 45.2 415 44.0 5.9 771 246 38.7
1-Methylhistidine 0.4 0.6 1.6 1.5 0.6 1.6 0.4 0.7
Histidine 246 12.5 17.7 38.1 3.3 25.1 9.8 18.8
3-Methylhistidine 5.2 3.4 7.8 9.9 - 7.9 3.1 55
Anserine 24 0.8 3.2 0.7 - 0.7 - 1.0
Carnosine 0.6 0.7 2.3 1.8 - 0.4 - -
Arginine 2.0 26.8 70.8 6.8 7.8 82.5 65.0 32.2
Total 433.2 542.3 754.9 939.6 127.9 1,127.5 607.7 832.7

'Sample codes are the same as explained in Table 1.

2_: Not detected.
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| 7kl & f-e]obm] it ko] Aol = A2 Wi} </d 7]
o] zpo]= AR 7]o5k3l 2L o] o]efof] MSGE} -2 -
2o H7F 7k A7F vl ot Aol wZolzt HEkE ]l
th. o5 Al 20| YA O] 22 f2|otu] e Ak (8% o)) glu-
tamic acid (16.5-274.3 mg/100 g, 8.8-41.7%)%] 74-¢- L= A
of) 355917, proline®] - WD (41.0 mg/100 g, 7.6%),
CY (7.6 mg/100 g, 5.9%) 2 HC (38.2mg/100g, 5.9%)= A 2]
o E A Fo sFE et E3h Al 2u] YA =8 {2
ofu| AR o] glutamic acid®} proline ©]2]o]| %= SF2] 7%
taurine (40.6 mg/100 g, 9.4%)°], WD2] 7J-%- asparagine (54.4
mg/100 g, 10.0%)7} lysine (45.2 mg/100 g, 8.3%)0], KB
73 arginine (70.8 mg/100 g, 9.4%)°], HC] 7% arginine
(65.0 mg/100g, 10.7%)% =] gict. Teut, mE A% 20|
A =8 frejotu|iAto] Al ZH2ITEe] 444521 glutamic
acid= Al Lol ZFo| 7} o= Zl=tll, ol= o8] 7HA] 7k =1
O] Aol = QUAUAITE MSG| 7} f-tell of3t Fako] 718 %1
]2t dehE ek, Z12u, glutamic acid7| 24! W] 2
5}o] wo] A 3lE| = y-aminobutyric acid (GABA) (Lee, 2011)
o] ghefo] o} ol o] & Al | YA Y AL A2 T F
=/ 3L AL =UAEA ehgre et Fg =l

2, Koo et al. (2009)2 W3} 20| WA S 4547t /43 2

™ oF ox
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ol 41 -
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I 8 Felotu] Ak alanine, taurine, glutamic acid 2! as-
partic acid 5-¢]2tal 313 v} 9131, Cha et al. (2004)2 |4
</ e 2u)YAIY] 8 f-2 obr] AR glutamic acid,
alanine, leucine ¥ lysine 5-¢]2tal © 113} v} @it}
UHHA 0 2 A|Z0] nhe fejotu|ieite] ofsto] 2A]| Pk
WAL, 7 7 b g Eofof s, o] Kt} Bhe| o
LM% 0 g y1slofof $cH(Cha et al., 1999). 0|2 g U
A Al 20] YA 9] BH taste value (2] At S/
obm|=ite] ghof gt 9 A))= vrehdl A k= Table 42} ).
Table 40]] Yepdl §-2]ofu]ieiho] gtofl tigt &2]+= aspartic
acid7} 7H4 wol 3 mg/100 g 01313, th2-C 2 glutamic acid
(5 mg/100 g)&] =o| 3l o1, o]& f-2lofn| Ak L 2] £
ofu] i Abo]| H|5}o] aspartic acid®] 7% 6.67-86.678| 7} =41,
glutamic acid®] 7% 4.00-52.0087} =0} ghoj] SHol3] wizh
sFth(Kato et al., 1989). Al 0] © 7| <] total taste valuer
DNo| 69.5% 7} szof gto} 7H w362 e} Thek= i, o
©.0 2 KH (65.0), HC (60.8), GG (55.4), KB (44.2), SF (19.6)
2 WD (18.9)2] 220|908, CY7} 7.62.2 714 o} gro] 7}
% dAetelet 24 wehd, g 2] BAE & felof
1]tk 3HEFL total taste value 7ol ZFo] 7} Qlof, A& &
Thes] gl ofsto] Weksl AL S2l} oleka WeE Y
t}. Taste value= AT Ak o] A9 ghof| Hofst=
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Table 4. Taste value of commercial seasoned sea squirt Halocynthia roretzi

Amino acid Taste threshold Sample code™
(mg/100 g)

SF WD KB GG CY DN HC KH
Aspartic acid 3 4.0 53 6.6 7.9 3.0 1.7 6.7 5.4
Threonine 260 0.1 0.1 0.1 0.1 - 0.1 - 0.1
Serine 150 0.1 0.1 0.1 0.1 - 0.2 0.1 0.1
Glutamic acid 5 12.0 9.5 324 41.3 3.3 49.2 50.6 54.9
Proline 300 0.2 0.1 0.2 0.3 - 0.4 0.1 0.2
Glycine 130 0.2 0.1 0.2 0.5 0.1 0.3 0.1 0.2
Alanine 60 0.5 0.5 0.5 0.8 0.2 0.9 0.3 0.5
Valine 140 0.2 0.2 0.2 0.2 0.1 0.4 0.1 0.2
Methionine 30 0.4 0.4 0.4 0.5 0.1 0.8 0.2 0.5
Isoleucine 90 0.2 0.2 0.2 0.2 0.1 0.4 0.1 0.2
Leucine 190 0.1 0.2 0.1 0.2 0.1 0.3 0.1 0.1
Phenylalanine 90 0.2 0.2 0.2 0.3 0.1 0.4 0.1 0.2
Lysine 50 0.2 0.9 0.8 0.9 0.1 1.5 0.5 0.8
Histidine 20 1.2 0.6 0.8 2.0 0.2 1.2 0.5 1.0
Arginine 50 2 0.5 14 0.1 0.2 1.7 1.3 0.6
Total 19.6 18.9 442 55.4 7.6 69.5 60.8 65.0

'Sample codes are the same as explained in Table 1.
2-: Not detected.
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Zn] A 7ol ZF opu| it FHFe] Atol= YA, HA U MSG
T S A M7 HTHEo] o3k gekolet wet
E| QT Al 20| A O] T A S A o] A S 8
oHa) i AHCEA] ofu]ieAke] 9% o] S AlFe] ol TAIS
o] aspartic acid®} glutamic acid®] ic}. Al Z2u] WA Q] 57
A5t o] Ak lysine™} threonine 2] 5 2A4](Yoon et al.,
2010)2 lysine®] A< 7+ 336.6-600.5 mg/100 g 2 5.7-8.1
%, threonine2] 79 267.9-395.7 g/100 g ¥ 4.5-5.2%= A&
2ol 2o 7F itk ZLejuf, Al 2n] WA O] 37 AR ofv| e
Aho] ot 2/ 0= w| o] Hol /7S FA O 7 k= -7
et A SR 54 Ao W oA FA 0= A
o 20 PAE AFIohe B Fd AP A QL Holl A &fnf7t 9l
ohal A= it

Ak 2] WA S <, 9, Z4E, ke @ A9 T
Table 63} 2t} Al 20| YA Y] Z W 219 ohde 247t
223-55.1 mg/100 g 2 72.0-134.8 mg/100 g, Z-5 FFe
135.8-252.2 mg/100 g, nF1u|< -2 35.9-84.5 mg/100 g,
a9ar, oS 1.1-4.5 mg/100 g2, 7718 8] F7el 84
qlo] B A|E 7kl Zfo] 7k Atk Atk 2] A 7hel] 5Y F-
714 9] 3k Apol= A& YA G 7t gyt Ve R 5
9] zjo| wjFole} FAE I} The korean Nutrition Society
(2010)0ll A= 1] F714el thgk 19-294] FAke] A 433

Table 5. Total amino acid content of the commercial seasoned sea squirt Halocynthia roretzi (mg/100 g)
Amino acid Sample code’
SF WD KB GG cY DN HC KH
Aspartic acid 871.9 835.0 634.6 697.2 726.7 634.4 551.7 767.2
Threonine 376.5 395.7 290.5 335.4 3155 313.0 267.9 3454
Serine 373.9 390.1 275.2 312.3 299.1 283.2 251.4 328.9
Glutamic acid 1151.2 1263.5 1206.3 12731 1461.2 1280.6 1427.8 1973.2
Proline 394.7 390.0 490.3 460.8 597.1 480.4 757.8 538.5
Glycine 454.4 472.3 349.6 506.4 375.9 355.3 294.4 366.8
Alanine 393.8 392.5 278.5 334.5 286.1 309.2 218.3 318.7
Cysteine 58.3 66.7 35.1 43.5 81.5 50.5 55.0 45.5
Valine 453.0 445.8 318.1 351.9 387.4 413.9 266.5 386.6
Methionine 199.0 219.5 125.7 166.0 157.5 153.6 122.0 181.1
Isoleucine 411.5 413.9 255.4 289.1 295.0 293.0 236.2 334.9
Leucine 579.1 580.2 397.9 429.7 406.3 420.7 337.5 480.6
Tyrosine 115.3 147.2 117.1 154.4 113.0 113.1 94.8 151.0
Phenylalanine 380.6 395.7 272.7 311.5 296.5 291.3 229.7 325.8
Histidine 197.5 218.2 1471 193.6 176.7 171.4 124.4 178.5
Lysine 600.5 498.5 412.2 519.2 404.3 454.0 336.6 484.3
Arginine 354.5 467.3 368.0 303.7 366.2 368.4 342.4 375.1
Total 7,365.7 7,592.1 5,974.3 6,682.3 6,746 6,386 5,914.4 7,582.1

'Sample codes are the same as explained in Table 1.
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Table 6. Mineral content of the commercial seasoned sea squirt Halocynthia roretzi

Mineral content (mg/100 g)

Sample code’ Ca P K Mg Fo
SF 25.2+0.3 72.0£0.8 148.4+2.0 35.9+04 4.5+0.0
WD 26.8+0.2 74.910.4 135.8%1.3 51.5+0.3 3.7+0.0
KB 29.3+0.5 84.9+1.3 252.2+3.9 81.6x1.2 1.6+0.0
GG 22.3+0.3 134.8+1.0 234.7+0.9 63.40.6 1.1£0.0
CY 27.7+0.3 82.8+0.4 215.5+3.1 54.7+0.6 1.7£0.0
DN 26.4+0.0 92.1+0.9 224.1+2.6 57.8+0.1 2.1£0.0
HC 55.1+0.3 104.4+2.0 205.1+4.0 84.5+0.3 1.9+£0.0
KH 28.1+0.2 75.7+0.9 166.4+2.7 64.5+0.4 1.1£0.0
Range 22.3-55.1 72.0-134.8 135.8-252.2 35.9-84.5 1.1-4.5
MeanSD 30.1+10.3 90.2+20.9 197.8442.5 61.7+15.9 2.2+1.2

'Sample codes are the same as explained in Table 1.

S o #7148 29 4 750 mg, ?19] %5 700
mg, ZH5 3.5 g, IFLUlw9] 75 340 mg, L2 aL, v]Ef f714
ol Ao 79 m&E 10 mg2 2 A A3F3ATE o] 3t Ao A A]
2] A 100 g& AFHsHS o A% 7] 5iE 7| e
T e AL A3 Al disto] A 91> 242 3.0-7.3%
9 10.3-19.3%, Zr&, vl 1vs 2 d-e 7+zF 3.9-7.2%, 10.6-
24.9% 1 11.0-45.0%0] 3133k Sick. A2k 0] 100 g 4
Aot S o A% 715 2 71 4= e F 1Y A
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Al z20] 7 9] taurine FHEF-2 DN©J 70.2 mg/100 g .2 7}
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Fig. 1. Angiotensin I converting enzyme (ACE) inhibitory activity
and 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging ac-
tivity of commercial seasoned sea squirt Halocynthia roretzi.
'Sample codes are the same as explained in Table 1.
“Means with different letter on the same item are significantly dif-
ferent (P<0.05).
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Fig. 2. Xanthine oxidase inhibitory activity and a-gucosidase in-
hibitory activity of commercial seasoned sea squirt Halocynthia
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roretzi.

'Sample codes are the same as explained in Table 1.

ND : Not detected.

*Means with different letter on the same item are significantly dif-
ferent (P<0.05).
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Table 7. Antimicrobial activity of the commercial seasoned sea
squirt Halocynthia roretzi
Diameter of inhibitory zones (mm)

Sample . .
code! Vibrio parahae- Staphylococcus Escherichia
molyticus aureus coli
SF -2 - 8.0£0.0
WD - - 8.0£0.0
KB - 9.0£0.2 9.01£0.0
GG - 8.0£0.0 8.0£0.0
CcYy - 8.0£0.0 -
DN - 10.0+0.0 -
HC - 10.0+0.0 -
KH - 10.0+0.0 -
Range none-10.0 none-9.0
(MeanxS.D) (8.4%1.7) (7.1£1.2)
'Sample codes are the same as explained in Table 1.
“Not detected.
4 BE Aol Al Vibrio parahaemolyticusoll th gt 7-5- Q14|

| R] 9kQFI1, Staphyloccus aureus®] W gt 79 SFQ} WD} 2

2 I AR EA] ¢ekent, KB, GG, CY, DN, HC, KH®}t

e 5L Q1A E9lon, Escherichia coliol] tgh %5 CY,

DN, HC, KH9} & 182 QI =]#] ¢9Fal, SF, WD, KB,

GGoF 22 T2 A= e
Ab AL

B AL @EAHEAEARIT Ao 2 Sl

olefl ZAFE R,
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