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N A5 iR h o2 S 18 25K M 11 £ 2 4 Ph BB e 1k

SRR U PR - AEgUhE - R - WIS - Sy

T B S 2 Bk A B T /K A D A
AT BT B O S Y B P F S A

W "

B RIS (Ligia exotica) TEEER B RRER 7T I, » (HEMCRSIEEEER - 2R EEANK
FER R EE R - AWTFEZ 15 HAFE ST A T e n A 20 2 B OB SR 7k i 2 1
RetE > FELIETH L o0 i R F g R Bl DB - Sbshs SR B S sz A i L E N B S &
e AMSHEER 55.3% - il AR P RIAH E (glycine) ~ L (alanine)~ Z-fgl% (taurine) -
SRNEIR (glutamic acid) FIRGHZER (arginine) ZF& Rl » HMbfiEZ 73.6% - DL 2 FHEE HTILFE]
TR KRR > o3& <1500 Da BYRESSHTEy 83.6 ~89.5% » Wi ATEHE AT A LG - I
AL (superoxide dismutase, SOD) %1% ~ REFREETEEGRETIHLEIR 152 1Cs H AR
12.4 ~ 43.4 mg/mL ~ 0.3 ~ 0.7 mg/mL FI 10.1 ~ 10.6 mg/mL ° Jth&MFuEE 5 H Bk i) es B Fist
IMAYERER B {ERESK Y RE R IR M 2 7 =50 - HHAER ZASEE R 40 mg/mL B 30
mg/mL 5 (heparin) FHE » HIH(LE T &RIMIHTEHEE (activated partial thromboplastin time, APTT)
EEMBR LGS ERFYE (> 100 #9) - Sy & HRe stk i B R R e aABeEd 14 X
CIfR (15 g kg'' body weight) &R E A RMALEN - HADMRIUR » 19 &Y
B/ EInTRE B A R AL 2 - PrALETIEIM S IIRE - S nTIE U B AE (R R L B 24

T LM R L BT - RS AR AR EE R H -

REREST © BURIS  ISREIRER - MEL ~ MR ~ SHEFER

HI &

VR X A4y tH (Wharf roach) ~ Mg RR7Kk -
JERHiSEIYIFT (Arthropoda) > I3 (Crustacea) -
VIR (Ligiidae) » YURMEES (Ligia) - 2 {1
IEEETE 8 | 117 fE - B ERTELCERAE
htgl A =y SRR (Ligia exotica) FIT g iR
(Ligia taiwanensis) Wifd » Frpay SLgIEEE Ry —fikt
iR REES R RERER AT R (35, 1996) - i
R RS S IR - DU A bRk
R/ NRUAEY) ~ Bl BRI E R TRt
B BIREEENEER - BEREX Bk

S@EES / EREMA—ES 199 5%, TEL: (02) 2462-2101;
FAX: (02) 2462-3306; E-mail: hjchai@mail.tfrin.
gov.tw

FERIIORRRE Ry - SRS E— AR -
B ERHE (55, 1999) 157 - gl R
HIEH ~ TEINIRS DR Alia/ NG R AR
BT o AHEAERPEEIE - R R TRk
s R DI AR DAV R 9 - SRR MO iR v e
FHIE - el < R H R R E R Bl EaY)
—inosine disaccharide (Kim et al., 2000; Faulkner,
2002) » HiEREE 3°-0O-(R-D-glucosyl) inosine °
G (2002) WFyEtE il SEELVE ] 3 R iR
F (adenosine) - ¥/ [NER EL i EIR AT R IR/
- BAIHISCRBE R AR im0 - EIMET
LG VIS B B AT (e e IR I B S
DR AR IR B THEE - TR IR I P fE
POUE ~ BIIRREA LAE S e IMUBRE S P iait. (5
%, 2004) 5 JRAIVE R HNHIIMREE G FHEE (Kitakaze
et al., 1993) - SIAMZEIEH HELYS (Scapharca
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broughtonii) F#ZENAYEEFHE (Jung et al., 2002)
ERERIRHLS (Urechis unicinctus) Z TS (Jo et al.,
2008) tLEAHPIEEMLIRE -

S WS AE R AR S M Hh 23 B w40
DL R E e B e ] - Horp T e
GEREE - TR ERIME] (procoagulant) » i ML
R BE ] FUIAE R DB I (anticoagulant) o IR EE
[ B 5 - R ARAR R B M EEY)E [ 1l bk,
1993) - EEIMATHEFIFSIFTERE » FEEHM =
fldl 25 BR FrsE gk ¢ (1) BE I 3K &6 G 1
(prothrombinase complex) FEIMERZLBIMN KA S
ZENRFERIPR  (2) BMBEEG RSB
TR (prothrombin) S REYEEITS (thrombin) ;5 (3)
HEIM TSR T YA TR MBAEER H R (fibrinogen) s
RN ABHEEE Ak (fibrin thread) » FRIRAUHE
HERE PRI/ VIR ~ RLIMER B2 MR i I St

(bk, 1993; fi], 1993; F, 1994; Edward et al., 1997) -

IRI L BEIMLVE F /206 E S MR E S HEATE R - A
i A= YA AR W LI R IR A i
73 AR AAER TS (intrinsic pathway) FISMERTEE
(extrinsic pathway) » PIERIC 2 32 5 RH R AR
WA B PTG |3 —E BRI SFE 5 AMER IR IR
B 52 {5 1Y 11117 B G I A5 A/ AH ik 20 0 L Ak X 1
(tissue factor) WEFEENMIKA » {EFHEFHIFFZ
GEMLR TR H PR - AR T i R A e
M > 40 Fig. 1 o (fi], 1993; Lubert, 1995) - ££
JEMMERRR R . —RYIRVIMAE SR ke HAth 22 Bl g
IMLAE IR IRLF- - e 1 fa e B B A YT MR
EFEERMRT (Van de Graaf and Fox, 1990) »
GEIMAEARAERRI AR JTiE - I T R
(prothrombin time, PT) {RAILIGFESMERSICAI:
[FIEEEE » AUE T~ 11~V ~ VII~ X FEHNA 27
IEH o S BTG TR (activated partial
thromboplastin time, APTT) » HIJFI DIEFE RAE K
B H:[A] %1% (common pathway) HYEEIMIK TS

T8 AlE XIXISIXVIISX~ V-1 f] prekallikrin ~

high molecular weight kininogen ZEX| T35 M: > DL
KPUEEIAE (40 heparin) ZAFAE (fA], 1993; #HAI
#,2001) -

Tl < AR ERDL - H AT EERCR B E
8 - DEMBRI TSRS - AT IR iR
AERERSY - MDA R/ IR E B A Pl LB
DUBEIMIIRE Z MERER ST » T DA IRIIEAE Je 14

Rk MRt - T Ty el B I SRk i)
LB ZERHE - DTS e T B R M < B AE
PRI R - EENE AR R K EE I
EE -

Intrinsic Pathway Extrinsic Pathway

Damaged Surface _Trauma

;:H;Eizﬂ Tissue factor” VIla «——— VI
X[ —*— XIla \
XI —l—~ Xla
[x—l—> IXa
VII complex
(VIIa, Caleium, Phospholipids)
Common Pathway X Xa
Prothrombin (II)———— Thrombin (Ila)
Fibrinogen (I) Fibrin (Ia)
XlIIa
Cross-linked
fibrin clot

Fig. 1 The mechanism of human blood coagulation.

FOREL 7 5

— ~ EhhrR
(—) BRRY

E BRI H i a8 LA i P i R 2 By A
RUBA N\ TRJHSE 2 fiiay SURias - «2mE Rl T
BRI EAEE It (Freeze drying system, Labcono
AST Instruments Corporation, KS, U.S.A.) #iHZ ~ ¥53
R ER -20 °C HEfi ] -

D) HEREK

Salmonella typhimurium TA98 k. TA100 W

H H A5 4 Y& 0y (Japan Collection of
RIKEN BioResource

—

Microorganisms Center,

Hirosawa, Japan) °
(=) e

T3 Sprague-Dawley A Eli H 28B4
YRR AR E] (BioLASCO Taiwan Co., Ltd,
Taipei, Taiwan) » {EEIP)EH EBIE—HEE - IS
HAT A B TE R - HEEYie T
o 8 2 BE A RREEL (LabDiet® 5001 Rodent
diet, Purina Mills LLC, St. Louis, MO, U.S.A.) K#X
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/K o BYIEEEEERHRDURIREE 22 £1°C ~ tH¥
TRIE 50 ~70% K2 12 h SE/12 h B2 SEREGER -
EEREIYIO BRIk T BB T
FI4ERS o MEBETT (Yuet al., 2004) -

() EBEE

Protease N (HH Bacillus 73 WhESL » MRy
150,000 U/lg s pHEs 7.0° EEIEEER 50°C) ;
protease 6 (9 Bacillus 53N » 1R 60,000
Ulg B%# pH B 8.0 fxii By 45 °C);protease
A (HH Bacillus 5y¥bEE4E > MRy 10,000 Ulg > %
# pH By 7.0 BRI Ry 30 ~ 60 °C) HlEH K
BBl k=&t (Amano Enzyme Inc. Nagoya,
Japan) °

Protamex (F Bacillus 53 EAE » MR 1.5
Ulg 5 pH By 5.5~ 7.5 Bl Ry 35~ 60 °C)
% H NoVo Nordisk A/S, Bagsveerd, Denmark °

=~ HligrEHE Tk
(—) BUELBHEAD DA
L —fgplsy

K AOAC (1997) BYJTIEHITEZKD ~ JK I ~
FLIERG ~ B -

2. NRHGMEEREL T -

Btk AACC (1983) ZJ53EAH » FEHY 0.5 ¢
g - SSIA 035 mg Z ISHREAIIEIRE (C15:0)
MR PIFIRRE ST - FHRIE AOCS (1975) J5ik » DA
BF;-CH;OH 17 HIES(L#& - /i LLREAHJE i 8
(Varian CP-3380, Varian Inc.; Palo Alto, CA, U.S.A.)
SIATTHENERAHEL - SeAEIEAT Z BRVEIRIT: © S BEERT:
B SUPEL COWAX 10 » 30 m x 0.53 mm (Supelco.
Inc., Bellefonte, PA, U.S.A.) - #5815 AS & N, (i
B30 mL/min) - B —JEARS 240 °C » HEFE : 180
CIE - K EE T L2 (flame ionization
detector) : 260 °C -

3. WellEREILES (Free amino acid; FAA) #lpk%>
¥t (Konosu et al., 1974)

(1) BEBE=5E88 (Trichloracelic acid, TCA) ¥}
nat)

HY 10 g BRAWIRTHIZZ 7% TCAHR  DITE
98 2 min %0 4°C>5,000 X ¢ TFEEL 30 min -
038 VRBER D FEIA 7% TCA E#ELL B
BRiRE — R RS ERIEL 7% TCA
SEZAZE 100 mL » Y 40 mL TCA HhHWR I 731K
Spe e INAEREE ZBMIRERR B KRR TCA - H
bt BV R MR R e i DL 22 TR b
(Buchi REIII#Y » Sibata Science Technology Co.
Ltd., Tokyo, Japan) J=iff * e I=#E ik DL KA
¥ 7k (Mill-Q UV, Millipore, Millipore Inc.,
Molsheim, France) ‘A ZE 25 mL-fE -20 °C %
TR SR AT D -

(2) DITHSRERREES

B¢ TCA HiH%® 1 mL L 0.02 N HCI #&%&
Wit ke 0.2 pm (pore size) JEIEERIE - DULILER
4y BT4E  (Hitachi L-8500 Amino Acid analyzer,
Hitachi High Technologies Co., Tokyo, Japan) 43
Hr -

(D) BERECERKEYHEREBED
i

1. BEKIRD) . Bl

RHEHRIEEEREZA AR ST BN A R (W/W) ©
A #H protease N + protease A ; B fHprotease N +
protease 6 ; C #fHprotease N + protamex ; D FH
protease N ; E #H protease A ; F #H protease 6 I
G #H protamex & 7 flZES 2 MEEBEMEEN
BER o (R HERC od S FER S BL pH {H ST
KRR > FELABE /KRR ZKINER 30 min (ERERIT
el 2 =X R PRSI O 0B (15,000 X g ~ 20 min)
HUCH I TR BRI HE - Hk R
HROFLEE HEZEE* 100 / #EREE HRCE - SKET RS
IR L TR IR (%) Sl im i e e SR K fie
YRS oo BRI R R R R /KR -
2. FTEPEERETET LT RO b7
(1) S/BHEBAIE (Lowery et al., 1951)

HY 5 pL idsifiE R /K @R FT bovine serum
albumin (BSA, Sigma) fZ#E 52 mg/mL) » &KI0A
25 pL reagent A (Bio-Rad Dc Protein Assay Kit,
Laboratories Inc., Hercules, CA, U.S.A.) J 200 pL
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reagent B RAHFUAFE 15 min # - LISk
B 3 (UV-160A  UV-Visible
Spectrophotometer, Shimadzu Co., Kyoto, Japan)
R 750 nm HIEBOGHE - B BSA HRHEVIEFT
G e B AR T A E N & (mg/g)

(2) EEx&2RIE (Church et al., 1983)

Recording

A. o-Phthaldialdehyde (OPA) &7~ Fir#d

HY 25 mL Sodium tetraborate (0.1 M) ~ 2.5 mL
sodium dodecyl sulphate (20%) ~ 1 mL OPA FHEEA
# (40 mg OPA ¥AfA1 mL HIEE) F1 0.1 mL
B-mercaptoethanol JE& » WL EEHF/KERZE 50
mL °
B. HIE f:

HL 0.1 mL JgisifiE 2K VR AT Leu-Gly
FEHE L (1000 mg/100 mL) » 4PEIHIA 4 mL OPA
FABIFE 2 min £ DUTEREGHRIE 340 nm
HIEROEE - FARE TS 2 e A AR
& & (mgl/g)

3) FREREERMSEAIE (Doi et al., 1981)
A. 2% EEig¥#E (Ninhydrin)

U 1g fj=Rysht 35 mL Buktk - fOA 40
mg &b (SnClH,0) &I IIKERE
50 mL -

B. pH 8.0 WEEHREIR

HY 4.5 g Bl &8 (KH,PO,) DIEEET7K
I EZRZE 500 mL - S9HY 12 g WEREE 8
(Na,HPO,) FZEHEF/KAfRIESRZE 500 mL - HY
Faft 10 mLz KH,PO, Ei 190 mLZ Na,HPO,
84 > Bk pH 8.0 HYBEREHEMTK -

C. WESTi%

FHL 1 mL Rl R K R e Y R AR
#EYE (L-Tyrosine; 200 pg/mL) A 25 mL Y]
ERER > 2 Rlim/AKE 4 mL > IA 2%
Ninhydrin ¥5¥% k. pH 8.0 BhMGAREVAIKE 1
mL - BEE - RPN INEL 15 min £
AU R Al 2 =00 BRIk R 25 mL- $#85)
BFEIE 15 min 1% » DUSHBBEET 570 nm
HIEROGHE - HEEMEY)E (L-Tyrosine) fif§.Z
PRt B G B 2 & (ng/mL) -

3. S FEHESHT (Kim et al., 2007a)

HY 50 pL yigdmifie 32 /K iV A Superdex
Peptide 10/300 GL “&#f: (Pharmacia Biotech AB
Uppsala, Sweden) > 1 pH 7.2 phosphate buffer (200
mM) AE 0.25 M NaCl LRBEHETRE (i
s 0.5 mL/min) 1% > FFDUEE HVE WOAH E AT 8
(Biological ~ DuoFlow™
Bio-RAD Laboratories Inc., CA, US.A) RIEE
214 nm FEFTEH] - FEE LGB Cytochrome C
(12500 Da) ~ Aprotnin (6512 Da) ~ Vitamin B12
(1355 Da) ~ Cytidine (246 Da) F1Glycine (75 Da)
FAFHEN, (Sigma) ZEREMRARFIHETTELES - 3T
R -

Chromatory  System,

(=) BIREERKED MBLEEDH

W7 AHIIEER S R K R BREZR R
73 AIBCEL7.5% /KRR AETT MY IR R LS
TEHIE -
1. 7k o,a-diphenyl-B-picrylhydrazyl (DPPH)
HH5RE ) < HIE

227%% Gyamfi et al. (1999) FiE» B 1 mL &
TR K R IIA 1 mLZ DPPHYERSIAW (0.1
mM) - EEEITERER 25 ~ 27 °C) KJE 30
min 2] ODs 7 BOGERREIZR R EA LRI
HEERE S T

A (ORI il Z FE HH OB AR-AR i BO
1BD) /AR it L ZERIRHIOEAR] x 100 » FERIFFRRY
JEZ 5338 o PERIRHZ IR IEE K R O T 2R B 7K
(1 mL) Bt - BEarhLIgE4 3R C (L-ascorbic acid)
s IF#HEHH (positive control)

2. R8I THIE

2% Oyaizu (1988) Jjik > B 1 mL 2y
WE7K % > DA 1 mL phosphate buffer (pH 6.6; 0.2
M) & 1 mL FRIMEE (potassium ferricyanide; 1%)
& 50°C k¥ 20 min #5GERAD - FRIIA 2 mL
=—HEEEHSR (10%) 0 BY 0.5 mL FJgg > fiA
0.5 mL ZKEE/Kk k. 0.1 mL &HAL#BH (ferric
chloride ; 0.1%) JE&¥H45 » & EH 10 min ]
OD1gonm * BOGEHA RGBT TR -
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3. EAnEEE e ) L HIE

%3 Dinis et al. (1994) F53% » B 1 mL [
WES R K G > A 3.7 mL B9 HEE R 0.1 mL
FeCl, » 4H,0 (2 mM) » 30 sec #£HIA 0.2 mL [
Ferrozine (5 mM) » [ZJfE10 min % > ] ODsenm ©
WA BUR SRR 28 & nE SRl RE SR - 2
SHEJTE L (chelating effects %) = [1 - (BEALA
562 nm ZWSCAR)/CRININIER ft o PERIFHTY 562
nm ZSEE)] X 100

4. AL (superoxide dismutase, SOD) 1
P E

L SOD assay kit (Cayman Chemical Company,
Ann Arbor , MI, U.S.A)) F#EfT4047 » HL 20 uL 19YF
Wk /K VR 20 pL 2 2K T7K ~ 200 pL WST 35
& (water soluble tetrazolium salt, 2-(4-iodophenyl)-3-
(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-tetrazolium,
monosodium salt) SIRIES * FIIA 20 uL FRRENR
B 20 pL BESRIRER 0 1Y 37 °C TNEFE 20 min - ]
ODysnm ©

SOD &1t (%)= [CAIRRH — 22 ) — (Bt
fH—z2E) ] / el — 22 FHfH) =100

(70) s P SR7K B 2 R (M 1D RE ST

W E Athukorala ef al. (2006) 751k 5%
BE M 15 TS RF [ (activated partial thromboplastin
time, APTT) ZFFAli/5i% » (RIS ERIER 5 HLEE IR
ZIKFRAE (group A) ERL7KRTE 573 HRHZ $4 B BLRY,
AN EREE ISR R HEE0R 10 L Z AN
IR IR EA S B 90 pL AMHIMIFE &%
7E 37 °C & 1 min > JIIA100 pL APTT R
(Dade® Actin® FSL Activated PTT Reagent, Dade
Behring, Marburg, Germany) %A 37 °C K& 5
min > fJA100 pL 25 mM CaCl, (Dade Behring,
Marburg,
Analyzer Hemotology (SYSMEX CA 1500 System,
Siemens Healthcare Diagnostics Inc., Mundelein, IL,
U.S.A) HETTHT » BCEREEILIRFE (sec) -

BEIMTSF RS (prothrombin time, PT) HI[$HY
10 mL ZA[FRRE R AR EE90 pL A
HIMERAE - 48 37°C & 10 min > JILA 200
ulL PT 3 7 (Dade® Innovin®, Dade Behring,

Germany) > L1 Blood Coagulation

Marburg, Germany) jE#%% » L1 Blood Coagulation
Analyzer Hemotology #ETT4r#T » FCEREEIMLIKFE]
(sec) °

(1) BRI AR KB RBRL2ME
L LRI
(1) B2 ERF LR

DLz IR (Ames, 1983) JHIEAAR b B
58 43 B BB 2R R O AT R0 AR L B
Salmonella (S.) typhimurium TA98 J TA100 E
HEMN - GEEBEE - SEEUERSR PR
AR RIETRESEEITRAGLES S, typhimurium TA98
K TA100 2 EARMENEE - 2887 (2001)
ZJ3E L 0.1 mL Y dssifs B k0.5 mL S-9 IR
&Y (Sigma) SLAEHIBEREHREAT 0.1 mL &
E{b2 S typhimurium TA98 K7 TA100 BHiEH
AET 0 A2 37 °C FTEESE 20 min £ - HY 0.1
mL [ERHERES 2 ~ 3 x 10 CFU/mL » FEY 1
mLFFER AR MG - A nutrient agar (Difco
Laboratories, Detroit, MI, U.S.A.) ¥£5] » &GEEIHRE
R 37 °C ESEEARRGEE 48 h FHEGRTAE - BN
Ry NG -

(2) BB BB

FERIE AR ES i SR - U S RS
gesg i Qe g BRI R R AY BRI P& B0 T T
B BIER AT o RIEAERIEAAR Sl L DTS B
R TR S S AR - 2
¥ Maron and Ames (1983) PrigHRY A% BX 0.1
mL YR E R K 0.5 mL BEFEFEEWRA 0.1
mL &yE{bz S typhimurium TA98 T TA100
BRIRREVE S - A 0.5 mL 2 S-9 JBEYE
BrimERg Z R (PBS) 0.5 mL » £ 37 °C NiHES
# 20min % FMA 2mL EARERY top agar (6
g agar/L~5 g NaCl/L~0.05 mM L-histidine~0.05 mM
biotin) » R &5 %] A minimal glucose plates
(15 g agar/L ~930 mL dd H,O ~20 mL VB medium E
stock ~ 20 mL 40% glucose) * & ILEFZUER 37°C
FEEEARRS IR 48 hr GHEGRVEEL - BIRGHAILAEE
KRR A5 ERERAH His' revertants/plate 8§
HE R BB DL E - RIS o Boe
1 o
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SEHF

2. WS KRYIEA L IR 4%
¥

RIBHIEE (1999) BB LR MR L
CIR R M B R - I 255 R EBR R F R L
ZFF A HE R T OO Bk S EE M L BB A E
Office of
Prevention, Pesticides and Toxic Substances, 1998) >
FeAR s B RE AHAR T RS L AR
(Organization for
Development, 2002) <53 BE R #HETT LIRS

(1) ORZFMHAR

HY 15 g el 32 /K ny DUYEB & /K Dk
0.25 g/mL FERIRE - HhF 3 h X FEREEE
SD KE (REMBRERSE /) —K » FXHE
BiafEE B 20 mL/kg body weight (R & 20
mL/kg x 0.25 g/mL = 5 g/kg) » SLHEE 3 K - #EGET
Pl g Fy 15 g/kg - Dk Eadians - DIBBEHE
= LEE - iaRa KB B E R R
1-2 K 4h IFEo#ke S Sk ik 4
IR R SETIREE » A EERFERES 2 Kl - HE
KR —HERHRE 14 Kipib FHEME
KNERSE—X - GBI A SR T B LRI
TR EAR A - BYIRABRRS AR - AR B
B V) 50 B R R BB V) B B (50%) 0 LA
Probit analysis 5347 K HUEER] & Bl IE R 2GR T
R DIHUSEYEBEGER & (LDs) °

(2) MRSEHE (7, 2008)

ISR MBS R R - B R BUE 3
BREREE 2RI - JRA & EDTA PLgtmAlElE (K3
EDTA syringes, Vacutainer, NJ, U.S.A.) » fAMERET
B (Sysmex K-4500, Toa Medical Electronics Co.,
Ltd., Kobe, Japan) f5iHIIMKAH » ALFEALIMER B4
(red blood cell count, RBC count) ~ [fil ¥ &
(hemoglobin, HGB) ~ MEkZFE L (hematocrit, Het) ~
SEEFRLIMEKFEFRE (mean corpuscular volume, MCV) ~
SEHIMERIM 13 (mean corpuscular hemoglobin,
MCH) ~ SEHMERIM B RIEE (mean corpuscular
hemoglobin concentration, MCHC) K Ifll /)» #X
(platelet) %% JH H - H I Bk 43 %4 (differential

(Environmental Protection Agency,

Economic Cooperation and

leukocyte count) HIJSEDUMARER T > #& Weigert’s
Iron Hematoxylin Stain Kit (A. J. P. Scientific Inc.,
NJ. USA) Hettufg - FOUEEAMEE 400 51 - &t
BOE IMBR ok BBk (lymph) - B A EK
(neutrophil) ~ B % ER (monocyte) ~ I ff 4 BR
(eosinophil) FFREREMEER (basophil) 473K -

(3) MB&%{vieE (B » 2008)

E R A BEUE B RER SR 2 1ML - SO L
¥ (Kubota 2010, Tokyo, Japan) [If#55%3230 X g
15 min- BRI MAE > DLE ByE 4 kA& (Chiron
Diagnostics Corporation, Oberlin, OH, U.S.A.) #f&iH]
IfTL 37 A B W R M B FE R P& i PR i i T
(aspartate aminotransferase, AST) ~ PN &HEHE LTS
(alanine aminotransferase, ALT) ~ [filfj*%\ (blood
urea nitrogen, BUN) ~ JLEF (creatinine) ZIJEH -

() ¥Rt

EEEIERILL SAS (statistical analysis system)
E#E GLM (general linear model procedure) #R#E
EE B LB/ (one-way analysis of variance) »
A LABRE %8I5S (Duncan’s multiple range
test) HIERFRERAHI] < 725 - BHE/KHMETESE 0.05
(SAS, 1988) -

i S B

— ~ ML S

1 B 2% DA vk A S B i B A A B
AT 2 fhay SRl oA HAH s
T RER /R S 85y 75.7% F1 70.4% - §z29)
REERMERE (59.3%; 55.3%) » KRMIKS
(22.1%; 18.9%) HMIZKILEY) (13.9%; 14.9%) -
i B L A (] S B IR B - e o ANRJEE
ZIREIFEY) (BRI - Rk E) HHEAE -
K53 B/KACE I S BRI 44 ~ 52% 5 33 ~
39% 1 10 ~ 13% (LIEZ¥Y)EET) (Ibrahim et al.,
1999; Heu et al., 2003) - il k¥ H B2 kAL
aYE s ORI ERE IR REIEY) - A&
I HAH K5 EAVEEE AR - {HANEZ LBl (sakura
shrimp, Sergia Iucens) (19.3%) FHIT CErESLET
e - 2006) -
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Table 1 Proximate composition (%) of wild and cultured Ligia exotica
Ligia exotica Moisture Crude protein Crude lipid Ash Carbohydrate**
16.4+1.2" 3.2+0.1 5.6 0.1 4.4
Cultured 70401 (55.3) (10.9) (18.9) (14.9)
. 14.4 £ 0.0 1.1+0.0 5.4 +0.04 3.4
Wild 757 %01 (59.3) (4.7) (22.1) (13.9)

*Data were expressed as the mean + SD (n = 3).
! Value was represented on the dry weight.

*Carbohydrate = 100 - (Moisture + Ash + Crude protein + Lipid).

Table 2 Fatty acid compositions (%) of cultured Ligia exotica

Fatty acids Compositions Fatty acids Compositions
Saturates 50.43 Monoenes 14.79
C13:0 0.20 £ 0.01* C14:1 2.24 +£0.03
C14:0 1.18 £ 0.02 C16:1 11.33 £ 0.01
C15:0 0.60 = 0.01 C18:1 -
C16:0 22.62+£0.24 C20:1 0.63 = 0.00
C18:0 25.21 £0.26 C22:1 0.33 £0.08
C20:0 0.52 +0.21 C24:1 0.26 = 0.07
Unknown 5.61+0.30 Polyenes 28.76
C18:2 7.98 £ 0.05
C18:3 2.14 £ 0.00
C20:3 9.55 £ 0.11
C20:5 7.65 £ 0.05
C22:6 1.44 = 0.04

*Data were expressed as mean + SD (n = 3).

2 Vi B A Y Al FLRH 1l 0 B K A2 5 Ry ML
Wig > 535k 10.9% F1 4.7% (Table 1) - EFHYF
EER AR AN T 285 - AR B A2 U DU vie S 585
Ry Br - R e B O A g e B o3 oL o2
72 RARELHERIA R - S3OMNE—2 o i A i
WK 2 Wi B R A B - S R EE R H B R T G PR
(saturated fatty acid) {EHEHMEREE 50.43% » BT
NEIFINENGEE (mono unsaturated fatty acid) (%%
JCABEFINEGEE (polyunsaturated fatty acid) F4%
By 14.79% 1 28.76% (Table 2)» HAGFI/REFINE
Wilg i LR Ry 1.2 BRI IR S At 2% & B
FIHEIGES - SRTKHE Tbrahim ef al. (1999) $5H!
JE YA BE R s R Al B A I % B ARG
WA TR > HC BRI/ AN BRI I & EAE 23 B Ry
/1.6 FI 1/1.5 - ygustig .2 3 22 Fig i 1 oo o A e
(palmitic acid; C16:0) ~ ¥EiE#&EE (palmitoleic acid;
Cl6:1) [ HEfgES (stearic acid; C18:0) » HE4Hk

22.62% ~ 11.33% J¢ 25.21% » AMEEEZER
n-3 ARG - BIANR AR (linolenic
acid; C18:2) fI—+HXTLIHRE (eicopentaenoic acid,;
C20:5) » HER/E 7.98% Fl 7.65% -
IR TR HEANGER (gluamic acid; Glu) ~ ik
&l (serine; Ser) ~ KFIXEE (aspartic acid; Asp)
DEREER (cystine; Cys) ~ FIlil% (leucine; Leu) HIF
Malg (arginine; Arg) SR ELFRAE —E YRR
™ (BEME) - SEEE RJEE B AT [TER (Silver,
1979; Goh and Tamura, 1980) - FE5E gl ik
BRAH R DL H LR (glycine; Gly)~PAlIGEE (alanine;
Ala) ~ 21 (taurine; Tau) ~ Glu ~ Arg ZEEBNEH
WRPERIEA S | PRI R & s » KOG IR i B
FEHE SR 73.6% (Fig. 2) » HEM L PTREEIRpIEIER
MR $IERZ SR o S3AFIEHE Hi G 2 U A
e B EARES L Gly ~ Ala ~ Arg fiI Tau
R LT FRBEE A I I A 1l o SRV RF 120
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Fig. 2 Amino acid profile of cultured Ligia exotica (Data were expressed as mean = S.D., n = 3).

(Hayashi et al, 1979 ; Konosu and Yamaguchi,
1982) - [l ag FH 736 » JFL - B aea R ke
JIGAE o T s SRR R —

T~ ERHRER KRR s HOK Y < D
SAdLre 1 br

EIHGEEC DL 2 fHE 0 AT IR G K
(group A ~ C) BLEE—HEHT/KEE (group D ~G)
KRR DOR G BER R (63.2 ~ 64.3%) &R
AR RBA B (58.5 ~ 62.4%) (ERIRMDR) - B
FKEY) . FERHE R T B (Fig. 3) » H
ERBEGMIEHEMME 292.1 ~ 3429 mg/g;
286.8 ~ 297.6 mg/g) HEIE = A BT I 3R R B AH
(225.6 ~ 248.5 mg/g ; 241.1 ~ 259.7 mg/g) - #E—F
Gy TR K Y 53 F & (molecular weight) 43
Mg > TESFEERRAR 1500 ~ 700 Da
700 ~ 300 Da 1 <300 Da Zfi Gat#ybifiEs
83.6 ~ 89.5% (Fig. 4) - IR MR MM S T8
1500 ~ 700 Da EERIHIMG 25.3 ~ 26.9% LhERAHEE

FIRTRH(26.3 ~ 30.6%) D HAMG 25 HAE <
700 Da 153 &= @ A B s sy -

TR IR 3R 7K ) HUEA L RE T 5 Hifet SR
7~ (Table 3) » IREBEABRIAHER DPPH.ZIEBRAE
356 HoRIE T ~ BERSEEES A SOD H#iZ
PR BRI SRR PR - SR 100 ppm ascorbic
acid Bz 200 ppm EDTA M3 LEEIR » 5iBL 400
ppm Y ascorbic acid AHE » HASKEH /AT H R
R o EHEGBEREHM (group A ~ C) ZIKfiR
Yy > MEERESE SOD &1 ~ i gl 72 A hRe
B J1% 2 ICso {H (concentration of peptide on
scavenging 50% on radical activity) » 53k 12.4 ~
43.4 mg/mL ; 0.3 ~0.7 mg/mL ; 10.1 ~10.6 mg/mL
(Table 4) - =R GBERRIAHFAILL A #H2PT
AALRE I RBURLT -

fr e DAL BURE REUR - IR SRR B B
AN EE T o 1 [RIE F DAK g - mTSEE
R A P R AHBRSSR. - T R = /K =R e
W% SR/ NG BT [F]RpHh bL BE A I SR PR P
R UEALEN: - KRB SOD 15 Bl R
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Fig. 3 Contents of soluble protein, % N %
peptides and amino acids in the %ﬁ 200 é Z
hydrolysate from cultured Ligia & Z é
exotica hydrolyzed by either two 150 4 . g g
mixed proteases (Group A-C), or d 7 é g
single protease (Group D-G). Data 100 4 g g Z
were expressed as mean + SD (n = 3) é é g
and different letters within each group >0 Z g g
represent a significant difference (p < | 7 7 N 7 =

ignificant diff ( 0 7 7 7
0.05). soluble protein peptide amino acid
40 -
35 -
I 30 A
5 25 1 - B i =
2 20 A
ERREN
© o -
5 4
O 4
A B C D E F G
m>12500 Da 0.72 0.18 0.45 0.10 0.81 0.60 0.55
012500-6000 Da 0.82 0.63 0.80 0.39 1.08 0.51 0.70
m6000-3000 Da 2.34 2.20 1.89 2.24 2.71 2.33 2.59
| 3000-1500 Da 8.81 8.54 7.41 10.20 11.76 9.83 11.20
m 1500-700 Da 26.42 26.90 25.42 30.62 26.33 29.34 30.35
700-300 Da 26.29 26.78 26.37 26.23 25.16 25.79 25.53
m <300 Da 34.62 34.80 37.68 30.25 32.18 31.62 29.08
Group

Fig. 4 Molecular weight (Da) distribution of the hydrolysate from cultured Ligia exotica hydrolyzed by either two
mixed proteases (Group A-C), or single protease (Group D-G).

J7 o ARBESUERFE HUE 5375 (1000 ~ 3000 Da) Ji
TERIRBLR R PTALIETE (Mendis ef al., 2005;
Qian er al., 2008) » [F]RFE TS 2 AH B B IEY FEAE
e A B HPISALTGE ERYEREL (Rajapakse
et al., 2005a; Je et al., 2007) » I TELHITEFEE
Hl ] REE AR E H A LR EIHIE B R ERRTE R
N BEET B S (Rajapakse et al., 2005b;
Kim ez al., 2007b) - AGRESZ A5 RELELHE 2 5%
—E SHETHZ W RS/ R - o F sy

11000 ~ 3000 Da 2 [ETs 5 E1r B — R R
#H (group D ~ G) HERZE &R G B IR HAH
(ERERETR) ARG E L REUD LIRS R
ARG HEHR IR R B T RE oA 2
FH R B ER R TERERIHE 7 - Em s B PR bS
PRI « MORGRERIRFRAHE L, Group A Z#L
FALTEMEE MRS (Table 4) » MGEETTHEENLIIAE
FRAG -
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Table 3 Antioxidant activity of various hydrolysate from cultured Ligia exotica treated with two mixes proteases

(Group A-C) and single protease (Group D-Q)

Treatment DPPH (%) Reducing power  Chelating activity (%) SOD activity (%)
Ascorbic acid (10 ppm) 99.41 + 0.65
Ascorbic acid (100 ppm) 1.30 + 0.06"”
EDTA (200 ppm) 98.15 = 0.02¢
Ascorbic acid (400 ppm) 89.74 +2.32°
Group A — 3.51 £ 0.05° 99.65 + 0.10% 94.50 % 3.30°
Group B — 3.48 +£0.10° 99.85 + 0.08% 90.43 + 2.22°
Group C — 3.41 +0.20° 99.88 + 0.13° 86.37 +3.27%
Group D 11.28 £4.95 1.57 +0.32" 99.58 + 0.24% 75.08 £ 2.91<
Group E 13.83 +4.22 1.56 £ 0.11° 99.58 + 0.22% 68.00 + 6.24¢
Group F 14.38 £ 0.75 0.80 = 0.10¢ 99.37 £ 0.13°¢ 57.05 = 6.15°¢
Group G 15.25+0.78 0.97 = 0.25°¢ 98.98 + 0.10¢ 79.09 + 10.04

—: Not detectable.
*Data were expressed as mean = SD (n = 3).

*Different supperscript within the same column represent a significant difference (p < 0.05).

Table 4 Concentration of peptide on scavenging
50% of radical activity (IC;,) of antioxidant activity on
the hydrolysate which cultured Ligia exotica treated
with different proteases

IC5 (mg/mL)
Group SOD Chelating Reducing
activity activity power
A 12.4 0.3 10.1
B 41.0 0.5 10.6
C 43.4 0.7 10.6

=~ TR SR K R < DU INL LD RE

B hEEERE (35%, 1999) 5T | igiRit E
GBI ~ ISR IR KIFLERE s
BN EAVIEMCIIRE - —MAEEEIIEFHHIELR
FoRTEA  ELE S ERNE TSREE (APTT) 2
FFAd 73 2 DA B 0 5 A S 43 et I ¥t o A AGE 1
- MARES > Il E0985EET - 2805 [REATE
PRARIEAL - IR AEAMBMEE T - BBk E AR e
HIRFHEET Ry APTT » FLAIRE & AR PR AR B e ] g%
& (common pathway) HYEEMLA T2 & IEHR G
F1#5, 2001) - SSEEIM IR (PT) FRAEMIARE N
A tissue-thromboplastin F[1$5 &t 7 DL 7 8¢ G &<
J& - AT DAGE R SMEES AR AL [l BR AR A BE ML R+

EFTIEH, (Marjorie, 1983) o EEERERRIEM L -
H PT MIEH{EE 9.1 ~ 12.2 sec » APTT HYIEH,
By 269 ~36.3 sec & PT B APTT KRIEH
1B - ASREEMR RN - BUREAPISMATECR
{8 PT > 40 sec 5 APTT > 100 sec HF » HIfXFE
LV S B Y AT

F £ (heparin) #5 ¥ B sulfated
glycosaminoglycan » {E7E A ALEYIFIEHEB PR
A BRI (mast cell) FIRE@EETEER (basophils)
P e R nIHIHIEE M) (prothrombin) HEEEEIN
Ty (thrombin) » B (- IMBRAYIZRK » B# RV e
JRERRBEERAE R DTBE I ~ HUMAR T R A TEEY
¥EOH%E (Dietrich et al., 1999; Nader ef al., 2004)°
FEAGREE R ABHIME (B negative control)
H PT {H)s 10.7 sec; APTT {HEy 31.0 sec ' ¥57F
TEFEEMEEP - 38 (E¥IHH; positive control)
ERIME SRR - HIREEERy 0.1 mg/mL IR - [MIK
AL RS EL APTT {32 105 sec ; YRRy 30
mg/mL > EH PT (> 60sec) Bl APTT (> 180 sec)
P R MR AL et 6] 2 B S YE (Table 5) -

HEAN AR BE o Y iR o iz 0y K HAR A ISRk
fiE#®) (group A) Bl7KfFs& . K A& 53 HIIMA AR
IMIE DAVEE H LRI SOR - BB RS » 18
IR AE e BRR Ay 40 mg/mL [ifH APTT
B Ry 50.9 sec  AnBHIRPIRHIEF] - L&A ERIR
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FERIGINE: APTT {HA WIS - WAE 275
mg/mL [REE MR 2 RS YE - 5 PT {H
APTT {E43H > 60 sec FI > 180 sec (Fig. 5A) - #X
IR G BRI APTT (HEEE RERE 2
wehnmsghn - BUREER KR MER G YIS
M- HEAIRRESE (dose-dependent) - il B
BER 40 mg/mL > H APTT {E) 100.4 sec » B3
IMVR I EE ] B FYE (Fig. SB) © LLSh group A
IKIRREAE B IRIE s 1000 mg/mL » 747 Ky #EER
PUBEMVEFEL PT {H > 60 sec > FRPUEEIMAIRL
RERBKEYIH - $7EG L ERIRSRETR - 18
LEL P N= g IES RSE AR 211 ek (S I NIRRT =
fEAME TR K Y PLEE AT BERER 5T > B
APTT MR - Wi HAFH < ABIREH 275
mg/mL [#Fy 40 mg/mL -

Table 5 Anticoagulant assay of heparin

Concentration (mg/mL) PT (sec) APTT (sec)
0.01 12 33.9
0.1 13.3 105.3
1 14.7 > 180
5 17.1 > 180
10 21 > 180
15 31.3 > 180
30 > 60 > 180
50 > 60 > 180
100 > 60 > 180

B35 Fh e iRl < AR B MR T
I ELEY) (Faulkner, 2002; 5%, 2002; Kim et
al., 2000) - R IELAGREE U] BRE S DTSR
R FERBREREREE (0.01 ~ 5 mg/mL) #i
B> PT ke APTT {E{MEEEIMLZATHEEA (&
FIRETR) » T METRILIRR o SRR B
Y 5 mg/mL [Kf - VEVRHI] S B R BRI A AR D L -
Mg Rk gl rh prfllfe 2 IR & &
(636.10 = 14.83 ppm) EHA/KIEY) (398.23 + 93.13
ppm) - CHEHIERIRIER B SR /K R LT B RE
FGTIEIRIRERRE] o 53 Jung er al. (2002) H15EfE
o LS R EEERI LB E HE (TR
26 KDa) > fEE FIRE Fy 100 pg/mL [Ff > APTT W]
FH 32 sec ZERE 325 sec ; [ BAERHI0 AKX 5L

MEESS (93 F &Ky 3.3 KDa) » fE{REFy 1000
pg/mL > AJZER APTT Hy 32.3~192.8 sec (Jo et al.,
2008) o A A B i SR B b S A SR AH R Sl B R A R
APTT [R5t > SURHEELZ MERIBEHI X Z2 HNTE
% AR B[R] B AR A BE LK - Fir 5 38 o2 — e R I
[ = IR IK R SIS RE R S HERT ATRE 2
HHEEIETATE > QAR —E -
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Fig. 5 Anticoagulant effect of lyophilized cultured Ligia
exotica (A), hydrolysate (B) and its residue (c) of cultured Ligia
exotica were hydrolyzed with protease (group A). Data were

expressed as mean + SD (n = 3).
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VY ~ Pl R MR/ Y < B G
FEANFErh 2 Bl IR I oK i B T
SELEL PRI L DIRE -SRI Ml e HL s =2 7k fige
VIR R Rl (2, 1999) ZHHETEE
R - oD T REN AR 14
RO tadle - DR R L2 -

(—) ZERIENE (Amest test) 15T G115 2

RALZE%

B 3 B8 B Bk Salmonella (S.) typhimurium
TA98 J TA100 43 il #E 17 #H #% g 75 3K 1%
(histidine requirement) ~ rfa Z€#% ~ uvrB Z2%# -
R-factor ZEJHIEK DAY H ALK AURE (Ames, 1983)
% IadErT NYIR ISR

1. Fihatls

P22 IRIERE T AGETTR i B A
DU M RGN - ZHEPA AR e B R R
S typhimurium 75 ELEREVE - LIRSS BT
e R R 5 T T G T 8 ) Bk SR A BR )
(Maron and Ames, 1983) - jEtygiEil e B g 43 Bl
A S. typhimurium TA98; TA100 fyEzERH -
£ 37 °C TE5# 48 h & » HPIIEE 53
86 colonies/plate (Table 6) » ] EHEAHAY 104%
Fll 88% ° fk Ames (1983) f5H > E B VHIE
BB B I E TS 80% » BIEURE
Eetxinfadsk S. typhimurium TA98 Jz TA 100
HIFEL - iR EE S SR BN IRIEEE ¥ S. typhimurium
TA 98k TA100 RREZFHM: -

PRELES RN

AN B S typhimurium TA98 Ei
TA100 ¥7Fs His BERIERFEEY ( His™ ) - HAESPAME
RETTEBGHIERR (histidine) » ERIARIRIERT AT
F AR B IE R R R B HEY 16% BIRHRE
B (Fig. 3) > lRe @ EHEARRIA R - g
BEBRGE RIH A BB TS MR
W Patrineli et al. (1996) & J51 > SeHERR MR
HHHIRHIZ R B R R TR PR EREEI
TE TR 2 Bt - SABERT R AN Table 7 Fir
TR EEEAET 5 EEFEE S typhimurium TA98
K TAI00 [H 18 Z¢ % B Mk B H (His
revertants/plate) R H #% 14 2% (control)

PRECERY 2 5 - BURHEHFHEER B
M - KR E Ll EMEYE RS i AREE
Rl B R 2Tk -

Table 6 Toxicity of cultured Ligia exotica treated with
Salmonella typhimurium TA98 and TA100

S. typhimurium S. typhimurium
TA98 TA100
(colonies/plate)* (colonies/plate)

Control 51 +2 98 = 11

Ligia exotica 533 86 6

*Data were expressed as mean + S.D (n = 3).

Table 7 Mutagenicity (without S9 mixture) of cultured
Ligia exotica exposed to Salmonella typhimurium TA98
and TA100

S. typhimurium S. typhimurium
TA98 TA100
(colonies/plate)’ (colonies/plate)

Control 136.7 £ 15.1° 191 + 24.57°

Ligia exotica 167.0 = 14.5° 210 £ 17.06°

*Data were expressed as the mean = SD (nh = 3), and no
significant difference compared to control at p < 0.05.

(D) BRRRERKEYHABZORESE
Z2FE

AEHERER DI [GHIE AR Bl s 4L
VSN SHRIERE AR (1999) R R LR
il IR B M B A~ RIS 2 P S K i
Vi Ry oA I AE i A 2 - DU AR R
Bl (15 g kg 'body weight) ST SD K
K Ot iR BEarS fiSE, 2008) < HoL
VRIS K Ry A T /K IR 0.25 ¢ mL!
HERIRE - hE 3h BHEREE SD RE—X
RAEEREREERy 20 mL kg body weight (2
25 20mL kg x025 gmL' =5 gkg!) - HHIE
WEE 3 K MEGTRIER 15gke! o U 14 H -
AREEAE IREUR - B IR S I S pR B o K B
AT A R B EAR B T - KBS E .2 B L
(Table 8) » FEAR A TFIEIR /K YRR - O - T
SD KEAEE 07 K 14 K28 B IR
FEMEE - SRS 725 -
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Table 8 Mean body weight (MBW) of 6-week-old SD rats oral administered with the cultured Ligia exotica
hydrolysate for 0, 7 and 14 days

Dose MBW(g)
Sex Group (o/ke)
g/ks 0 day 7 day 14 day
Male Control 0 206+ 16 217 +£19 246 + 25
Treated 15 208+ 13 232+17 260 £ 22
Female Control 0 184+7 199 £ 11 21417
Treated 15 186+ 15 206+ 17 217 +15

Data are expressed as the mean + SD (n = 5). No significant difference between control and treated groups at p < 0.05 by Student’s
t-test.

Table 9 Changes of hematological parameters of 6-week-old SD rats oral administered with the cultured Ligia
exotica hydrolysate for 14 days

Sex Group WSBC* R68C HGB HOCT MCV MCH MCHC
(10%/uL) (10%uL) (g/dL) (%) (fL) (pg) (g/dL)

Male  Control  9.9+27° 79403 162+05 475421 604+13 20.6+0.5 34.1+0.6
Treated  9.5+1.8 7.6+03 16.1+03 46.1+1.0 60.7+1.8 21.2+07 349%0.7

Female Control  11.8+6.4 7.3+0.3 152+0.5 43.7+19 59.7+1.1 20.8+0.3 34.9+0.4
Treated  8.0+£1.2 7.2+04 154+0.6 433+1.6 60.0+1.1 21.3+05 354+0.7

*WBC: White blood cell; RBC: Red blood cell; HGB: hemoglobin; Hct: hematocrit; MCV: Mean corpuscular volume; MCH: Mean
corpuscular hemoglobin; MCHC: Mean corpuscular hemoglobin concentration.

*Data were expressed as mean SD (n = 5). No significant difference between control and treated groups at p < 0.05 by Student’s
t-test.

IMIER I ATAESRAN Table 9 FfR - EALIMER
% (red blood cell, RBC) LL10°/uL fyat i B A7
IRF - ARG AL IMBR B2 %y 7.9 £ 03 B
i ~ BRELHEy 7.6 £ 0.3 B - “FARFYIEE
5 PRl IR B R B R o I BRI BR Bt oR
FPABEESR (73403 B 7.2+ 0.4 ) AR
HEEAE 100 mL [ HHAYIMALZE (hemoglobin,
HGB) &8k 162+0.5 ¢~ FEHMHAE 16.1+£0.3
g ;> A B A R B R PR A AL 38 2 &0 Ry
152 £ 05 g f1 154 + 0.6 g - S EIMERASEL
(hematocrit, HCT) (8 {E B8R - S IRHIE B Ry
475 +£2.1% > FEHEHARAE 46.1 £ 1.0% ; L3R
HRGHEE R 43.7 £ 1.9% » JREIRRy 433 +
1.6% = Ay i EERT B B2 SV SR L M BRAEAE  (mean
corpuscular volume, MCV) HI#5ER - HIFRN i G
RHEEEBRA > FHGHE BRI B A BB IR 59.7 ~
60.7 fL » iz LI MEBHEEFZSE - 5940 - PRt B
Bt BRI R o2 SERIMBR M 1 3% (mean corpuscular
hemoglobin, MCH) k¢ F-¥IMMERIM 138 IR (mean

corpuscular hemoglobin concentration, MCHC) £
THH - AN e st o HEH IR B R R
R FEBIEEAER - SR HEEAR UM RS R Fr 2 P
0~ FRRLGEIT FIMEBR M E - KR40 Table 9 Fly
N E MBS (White blood cell, WBC) [
10°/uL o FEUBEA IR » SSFHRUAFLE B F I BRSSP
ks 9.9 £2.7 BAT ~ JEEMR 9.5 + 1.8 Bf7
HEEE B A ROH I BB s 1.8 £ 6.4 BAAL - BREHAH
Ry 8.0+ 1.2 BA7 o DL IS ATt SRR AT B
FH R R B R R P AT A B SRR B - SRR
IMERAERL ~ F IMER S22 i/ MR EE M DIRE » ST
Al EEE -

DA% A=A b bR BRUMAS T B Be R L -
SRAN Table 10 - $Af HGHH ME B2 o PN I PR i 77
(alanine aminotransferase, ALT) &8 » 7 Bl IEHHHE
BRATIERE 463 £ 6.6 EFREL (U) - pREE
FHARy 42.1 + 8.5 U 5 fHEAE S RHAVBE R
329+39U/L - JEEfHE 31.9+3.7 UL - BKFY
KRG REHERZTY (aspartate aminotransferase, AST)



Table 10 Serum biochemistry changes in liver and renal function of 6-week-old SD rats oral administered with the

cultured Ligia exotica hydrolysate for 14 days

Sex Grou ALT AST BUN Creatinine
P (U/L) (U/L) (mg/dL) (mg/dL)
Control 46.3+6.6" 135.9+27.5 13.8+1.7 0.4+0.0
Male
Treated 42.1+8.5 109.8 £11.7 16.5+2.4 0.4 +0.1
Control 32.9+3.9 128.5+8.0 16.5+3.3 0.5+0.0
Female
Treated 31.9+3.7 111.2+£57.8 14.7+2.8 0.5+0.1
Sex Grou LDH Total protein Albumin
P (mg/dL) (mg/dL) (mg/dL)
Control 1410.4 +310.2 54+£04 4.0+0.3
Male
Treated 893.6 + 345.8 5.0+£0.8 3.7+0.5
Control 1710.4 £ 186.0 55+0.4 4.2+0.3
Female
Treated 1014.6 +966.3 6.0+0.4 4.4+0.2

*ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; BUN: Blood urea nitrogen; LDH: lactate dehygrogenase.
**Data were expressed as mean * SD (n=5). No significant difference between control and treated groups at p < 0.05 by Student’s

t-test.

ANEER 1359 +£27.5 U » FEEHHATE 109.8 +
11.7 U 5 fEEAnE EH K BEE AT & & R
128.5+ 8.0 U » FRHEHAHAIE 111.2 +£57.8 U - fitiG
7 ALT Bi AST 7 H ¥ HehH B i 2 AH B i HA 2
S FURFRE MR S -

HEEZ IMRE, (blood urea nitrogen, BUN) &
B IS 100 mL (WIMEHFE&H 13.8+1.7
mg - FRERHEy 16.5 + 2.4 mg ; HHEXEER T HGHH B
R EE S AR 16.5 £ 3.3 mg/dL 1 14.7 +
2.8 mg/dL - BHIET (creatinine) =& 28l > RIS
s e P B B - O H B R B B &
B 0.4 ~ 0.5 mg/dL - PEFERTRAS IR » 1
S e B R BEAH A R R A 5 BB D)
MM IR S - A EEE&E TS (lactate dehydrogenase,
LDH) &l SREER 100 mL [fy&E ¥
FHEEERY LDH &5 %1410.4 £310.2 mg ~ BRI
ARy 893.6 +345.8 mg ; fHEIME B2 T HEHHH Bl R PHAH
#y LDH & &4 51k 17104 + 186.0 mg 1
1014.6 + 966.3 mg ; 4 H (total protein) HiF
HEH (albumin) &g 8L > RN L E
BN B - ORI B R B 2 BRI 5.0 ~
6.0 mg/dL F1 3.7 ~ 4.4 mg/dL ZRY » FEEEFE SRR
Pl » A e hH B R BEAH B R R RE A2 5%
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ABSTRACT

Ligia exotica are common crustacean around the coast in Taiwan; and some of them are used as baits
for fishing. In order to complete the utilization and to increase its added-value, the edible safety and
functional properties of cultured Ligia exotica and its hydrolysate were evaluated. Results showed that
crude protein was the mainly composition and accounts for 55.3% on a dry weight basis. Glycine, alanine,
taurine, glutamic acid, and arginine were the predominant free amino acids. Hydrolysate of cultured Ligia
exotica which were hydrolyzed by two mixed proteases contained 83.6 ~ 89.5% peptides with the
molecular weight less than 1500 Da. The concentration of scavenging 50% of radical activity (ICsq) in
hydrolysate on the Fe’“chelating activity and reducing power were 0.3 ~ 0.7 mg/mL and 10.1 ~ 10.6
mg/mL, respectively. In addition, Ligiae exotica and its hydrolysate possessed anticoagulant ability, and
hydrolysate showed the dose-dependent effect. The anticoagulant activity of hydrolysate at a concentration
of 40 mg/mL was close to that of heparin at 30 mg/mL, while the critical value of blood coagulation at
APTT in both were greater than 100 sec. Based on the Ames and acute toxicity animal model test, Ligiae
exotica and its hydrolysates might be edible safety. Results indicated that hydrolysate of cultured Ligia

exotica could be a suitable source for antioxidant and anticoagulant agents and use as healthy food.
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