IN=SEE A5 NG T Y
< 7% (Crassostrea gigas) DRIEW &
7 3 BRI

oM HET

(ZAF 2017429 A 25 H)

= =]

WO ETT 2 F, [IRE»E] OEFHESRFREZHOCT 2 HNT, L BELHRE T4
L7=~ 4% (Crassostrea gigas) ORFER ;= WE L, HHET I 7 BRAKZ 50T LT, BEEMER S O
WTHES LT 20124E11 H ~20144E 5 BT O~ 4 F 13 & — X ¥ %3l U CHRRILY & st &
HEPREL, 2HICREE -7 FERT I V4T EEET IV B0D69.6% % Hw, L AFY
YOEHRLEN T2 TNHDOXBE ) =7V EHMIERTF FOFKEET 50T, <
% O FEHITAIIE T R OV X — O A & BIEEREAHIL T 5 720 O ARSI RE O TUHE, L) AR
LT E 70 PR T F F 209 2 AKD B XA B2 5 4 X, & MIIbET %, & M
RAT¥ERTHILT, BT I /R HEEHFORT L RERERS L L THILTE 5,

X—T7—K %, REEREAN, FEMSHK, 7 I B, defensins

i U &

< 7% (Crassostrea gigas) (71%) (XA OMBAMICHE ST 2 H T, R, i
S ORIHBREI B W CEMRBRIMEN ORFEEZZ 1T D (1-3), IIETI, FMBRBEICHEET
5t MHEROFEAD A FORNELE, v N OSREED X CHERBRBEREOM TR E 2o
TWwb (4-6)c N FI13EBR ORI MIBERDO—>T, HHAKEKDD - 7220114
FEI I E IR FER D65.6% % 150, BAET THBT 2 (7)o —RAEMRE LTON FO%RE
PEICBI S 2 IEME R TR EI RO SN S,

AMOBRBIZ =D SN, RAEMZ —K, MEIFH% ZIRE X ORI % =R b6E
Ev), —BIXUOZRERRORBEWEIIIHEE, ¥ 7 ABLICREYEH Y, LHT I/
TR LEIR IR AS— RARRE D, ¥ a4 /¥ VDS R ORFHITH B, —F, =K
BRAE & IX0ER, AWk, MIRSR, EBLRB X OTHILROMEIT, HERIIZRIEAINTERN
ENTEZEGSDVNT LAY, AMHOREEICHEBRL, BT bor ) A5 E HE
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o

(k=2

AT HZENMSNICHRYDDOHE, AFICBVTIE, GATHT I /JBI—RBLUO K
BERE, WSROI KBRREN T & LTl ST E 2 ()

7 ¥ RAERERE AL & ALIE O, ARAHBREE & FEIME B BV TR E MBIEE L 7o it
Wd otz FEEOIWE, MeRD T by OBERKBBEIIHRCEM LA F (L
BB ) O—KEERIED 2 LRI IE D T L ICE L, i A BN E) 2
Wt L7z (9)o RMHTCTIE, ~ 7 FIRMERERY 2 EHNE DO L OB 27T, KRB
WA X OB WAL, WHET I WA E SN LT, BEREER S OB TERL,
WEET I VBOZUERRICEH L, ERB I OMHRROFAEZ B L e P TEZEL,

MERVHE

ME LB TR L, IAPSERER L CUHA»SEESH (V- V) I
W L7z 28k e L7z,

RERD M - FH20H WO N %27z B OKG, 52378, BE, KiBk
DR O &R ZWE L7z KPITELEMBTZIERE, & 037 Bidr vy — ik, IREI
Vw7 AL =i, IKGEEEIK bR Y, R R ER» SRS, v s ], R
BBLOIKGZBRWEE Lze 7% 100 g HB72) oAV F—mOHINIZIE, BEARED
¥Ry 14220 IRE 9. 41 B L UKL 1 4. 11 vz, HishE SO EL R % ICP %
BN THE Lz #2) vEARE T I/ BABSIECHlE L (HARET, JLC
500/V2)o

7 X JEAA  20134E11H T F 2 vz, A, HicHEBIUHmTHOT I R
W (20ME%) %, [GATHECTHHT L7,

HREFIRER . DX OMBIEARZERL, ZY)a—Fr Y, Aa%lE AV aABLY
HWERORTEER PAS, TVI T v 7V —, ERBIVCYFV Rkl TimE L7 (10).

59 &

KBRS 20134EMAT Y — X VORI ANVF—B L ORBR S Z RO (F1). Bt
F—13MmEL S F L) EL (112~151%), 20124F A S — X VI & ORI H A7 7%
Mole FUNRIVEAGHBRZ IV —VIEICXARBEERICE YV RD2720, ZoHITEH
TIBMWED Y ) v EEG, KBBS00 ¥ o7 B, 20134 Y — X
6.9 +0.7%, 20124 — X 128.9+0.2% D ¥ 1) Y& AT, KL DE
FiEA BN T, 2032 HIRKELR -7 (K1-A). —, BREEAEIIMT S —



B R BB TR SN2~ HF  (Crassostrea gigas) DRI E T I/ WK

R1 HH 100 g PORERS (FHIRERFEE LIERE)

TANE— s B RE BRI RE W L o SOy 590y
HH ka) *TE e @ @ me T soum
PRSI 910214 19.0£2.2 9.020.92.4 £0.38.4 £1.81.3 £0.120.4 £5.40.019 £0.004 0.58 £0.06.0.069 £0.007
PRI TN 83563 804510 8320424 £0.27.5 £0.8 1.4 £0.122.4 £4.00.016 £0.003 0.74 £0.03.0.089 £0.002
~7YFH (n=2) 111 £5.0 75.4 0.8 17.6 20.23.9 £1.20.1 £0.03.1 20.2 nt." - at -
4AF =) 127 753 158 64 01 2.4 nt - nt -
nE )" 60 85.0 6.6 1.4 4.7 2.3 13.2 0.006 ns. ¥
USDA Mollusks, =g, 82.1 9.5 2.3 5.0 ns. 16.6 ns. ns. -
oyster, Pacific
<7V G 121 74.4 20.7 3.5 0.1 1.3 0.7 0.001 ns. -
fnra G 1% T2 172 55 01 30 3.9 0.001 ns. -

a) SCERRREA H A fran A BIE 222010
b) USDA National Nutrient Database for Standard Reference 26 Software v.1.4

¢) not tested
d) not shown

Ay %@L TRIETH - 70

HEFERER A FRAER P TICawka A L, M) a—7 v ffas L 0A
IR TH o 72 (M1-B-a, b) (11). FERK ERZICIZHIBIZ X 5 = &4
AT, FOMINZH VT ABYERING & WS FE R A 545 L7z (IM1-B-b, ¢) .

T X JBRHARK c MEEET X MRHIE, AL LCIIHAEERY ) 0 ERTERREN
B0, MREHE LTEEVBLERE DD (K2) (12-14). JREWEILER A 13tk 3 7
X, ¥H7 I /EE® His & Met B X OIERIHT I/ BED Pro DEHEGD T L, LHET 3
JBRD Val B X UIELIHT I VRO Asp & Cys OEHFEHEAD o720 $F12, His % 5 52
FEHETH—), Cys ZMERBLT CTHo720 T2, HEEMET I /B (Gly, Ala, Pro 3 X
O Gly) 2347 I 7 HD69.6%% 5w, Mk ol (fE# s ¥ :63.6% ;%7 :
59.0% ; 4 #F T :35.6%) % Ell-7 (M2),

RERD T DMEDRE  FFHI82T Tl L7z (M3-A). Ko pH 13hmzk 0 50
5.87 (27.0C) 2SI EA TR WCEMAICERYEEE 2 L, 12051 2E# T L C pH 5.88
(25.0C) 126 L7z (M3-B)o #ikozsssid, gL Y, 0,608 L 512057120, 7.0
BLU14.2%THo7 (KM3-C)o RFHEREIZI00, 74.538 L U55.1%, & FHE&12100,
73.28 X U53.8%~, 0, 608 X 12051284 L 72,

7 ¥ RIS B mIIHM L7z (K3-D)o KT OEEMEGZIEEDNC X 2 WEMIE, InEd:
0, 603 X U1204712100, 75.98 X UB7.8%~WA L, # FEmfE (K3-C) 2 FAF1)72. K
G, R B LY DX B MBI L) EFFEEM L7205, REIZ605F CHTHT
DEFEEMNEL, DE—EL L o7
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(A) FFEWTD20134E Y — X Y NOZER) 5 a) © SCFFHEE HARR M A EEEH#2010 5 b) @ USDA National
Nutrient Database for Standard Reference 26 Software v.1.4.

(B) KA DI ; @) 1 PAS - A7 M ¥ 2 vt BB T O PAS BiYERIREE (LH) 5 b) :
TNYT T N— - Rt NEBRE T O 7V T v 7V —BEERIEE (), Kl
DOPRL T2 EET LML (L&) 5 o) @ Highgeth, MREIC DTV v BRI E % A3 2 HhilE L
Bl (JRED) . 2 T = v BptEkil LR (A), Bifign= b2 v,

MBS FORT AN F—1E, 0, 608 & 1205712100, 93.63 L U'87.1% & EHEIYIZ I
P L7z (K3-D)o A E & 237 BHG OB S EHNT, HAKLEIZ100, 82.535 &
065.7%, % »787 813100, 91.83B K U83.3% & o720 6077 F TORI A I F—HA
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WAT

FRIET /AR SRS R . WM T S

OAsp OAla | OPro BGl BSer @Jyr ®@Cys |OThr OLep OVal ®lle ®Met ®Phe OHis| BlLys DArg

aFe o) f : B ‘ [ = ﬂ‘«I«I—I—I—FHHH
. [ 1 T
B (FEHTH) a) [ E
= il
8
% (L BB A -C [ |‘ ‘ /(I ‘ o
% (L B B [ [ ‘ ‘ LT\ ‘ i [ I /A{NNN
% (EE AR A I I I [ I I I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
BHEEE (EL%)

2 REZIBHXOLES LUERET I /EBEHER
a) G120 Lifgls, TLERAINT, RAWE T 010 HEOF  b) © BIHSCHS: o) ¢ 51 SCHk14.
73 BOWES LRI, VY I U (Glu, 147.13), 7 A8T X VB (Asp, 133.10), 79 = (Ala,
89.09), 7u v ~ (Pro,115.13), 7V ¥~ (Gly, 75.07), &Y > (Ser, 105.09), F1 > (Tyr, 181.19), ¥
ZF v (Cys, 121.16), AL *+ =2 (Thr, 119.12), 14 ¥ > (Ley, 131.17), 25U > (Val, 117.15), 4 v a4
v (e, 131.17), AF4=> (Met, 149.21), 7= =)V 7 7= (Phe, 165.19), X5 > (His, 155.15),
YV v (Lys, 146.19), 7NVF= (Arg, 174.20) Z M7z,

WAL & & 27 BORWA G THE S N —T7, 1200 0BT AV F—1%, kKL
S EIETTIEBHTE Bd o7z lREORIGIMRZ y=1+0.0045-x(R=1) &L, x=
120 5 =AW F—1R509.422% WV CL200 R OIRE = AV F— %2 ROBHEL 2L 25, B4
WX =D MBTE Tz 15T, JREBEILTY FORSEMATOMBL, BT AL F—
DG AT L0.878 LTz,

H X EHORAMUERE 7V a—2 (180.16 g/M) #1553 % & 470 mmol/100 g TH -
720 7N 3 — ZNIIRIEVETERICES <, AU X ) BB RA~IEB L 720

NERD T 3/ BEHERICH T 2528 20RO WEHET I/ BEO &A= 8.34 mmol/100 g T
12055 IO MNERIC & D 43.8% 2B L, 50.1% A% L7z (KM3-E)o KSHEBEETHBIET S
&, HTIHANE51.0% 25 L2 & b, ERET I 7 BRIZMEIC X 0 SR R Bk
BLTw/z (K3-F) (15), 7272L, WetE7 I /8 Gln & Asn (374 THITRIRMIZFRE L
(FHTH /#iTit 1 2.322.96%), Asn O#HiTIHA~OBEHFIZE L KA o7z (10.9%)0
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K5y
0.4 . . . . . , 0.2 . . . . . ,
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’ K Hooksy |
e 1 .
€15 [ Eﬂ 1 | | waicHs |
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Glu Gln  Asp  Asn  Ala Pro Gly Ser  Tyr Trp Cys Thr Leu Val lle Met  Phe His Lys Arg
L J
L J L DAZ J | J
(238 RS H
L J

T

3 REEILEH FADOMEBH RERDICRIZTHE
FBRZ 2SN L7z MBUHAAL (D %Y Mk=1:2) ZBWT, »FEHOMEII0M, m, Hiix164+25¢ (T
=iR5E) M, BfR136.9=0.5 cm/fil 3 £ ORTERZ163.9+0.1 g/108/[Th - 720 MEI2050, # FHTHTEA9.0+0.7
g/fil, FfEH%5.3+0.2 cm/fi B X ORI E89.6+6.8 g/101H/10l & 7 o 72,
() e oL Ak (O okl y =827 (1-exp™™*7), R=0.96, #ik+7% (@) OEJIHIZy=82.3-
(1-exp ™), R = 0.95.
(B) #FloEE L pH. Ak () omEli#iE y=7.51-0.015-x, R=0.93, #iKk+7F (@) OmEIHIZy=6.95-0.035-
x, R=091.
(C) m#AmitRoERZAL, MK () omEYFIHIE y=1.002-0.0012-x, R=0.98, #iK+7* (@) omJFMHIEy=1.055
(l-exp ™), R=097, # % (&) ORI y=0.961- (1-exp ™), R=0.99.
(D) BT O NI T G A E A, A5 () OmEFEIHSEIE y=0959-exp ™™ R=097, skt (W) ol y=
0.993-0.0028'x, R=0.998, % > 37 % (@) Ol%tlhi#iE y=1.002-0.0014-x, R=0.999, THLF— (A) O F%KHH 1E
y=1.008-0.0011-x, R=0.998.
(E) MZARI# 020 M7 I /. M 04 (&) BXU1205 (iTy, #ici) o7 I/ BEZEVHTELZ,
(F) IN#kaite 020 M7 3 7 BRMLG, MEN—ERGEE £, %1 7 IV BEM (MiTy /HiTih) >23.
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% EX

JLEBILE ) F CHEAROL VEEEILEWIE Ala, Glu, Gly, Asp, His BLX O~
Thotzo WFETAINF—2LHNHE L LCERL, EMNICARMIEEAD7-OF 3
Bo 201E1LA WA FOEHT HHEIE 7V 3 — Z12#8E LT 470 mmol/100 g, 517
I /M (Glu, Ala, Pro, Gly) T5.80 mmol/100g &, W d EMHTH - 72,

[ 7 1 3itERE Glu, Gly BX Uy 2 v %, HOOMBZEDE L LTHHT %, LaL,
o) OERIETH S Cys B RITE L KL, ZORMILBEIL RO 77 >~ 7 b
YNEEND Cys mOBENE 2 bz, EBRIZ, fINZE TN 5 Cys mAEEMMAD Cys &
HENEELE (16), KEBEIREAFO 5 71) & (4.40 mmol/100 g) % FFflid 5 1213,
Met, Cys T & W) Y EWRICEL RIS Z Wi T 208N 5,

Ala, Glu BX U Aspldt FORNIZBIT 2RHIFMA 7V a—2 X @<, FTh Alaid
TNVIA—=R - TF7=V - A7 VICL D HRPICZ A NF—HEAFHSINS, F/2, Gy,
Gy BXU¥ ) vide M THRZEWE L LCo & 25 LT\ 5, His IIZH bRl
itk H Y, b M CL2ERORGIC X D RER#RE 2 SE L 07, UhXy, KEE
JEBA F121E, & P T—RB LU= BT 807 I VHESSINALZ LD
72

b s OABREE 2 H D W ICHIIE X 75 F (antimicrobial peptides/proteins, AMPs)
AH5bH (18). & b AMPs 1Z10~1507 X / #4257 1), defensins 7 L1005 DL L 25 &
T, W, H, H, O, HLE, GELE R X OWIRERICEEL, 7K
b= AEE, BIREE S X ORIESETORRE L B L, RIS LEEICE <, —
#, AMPs (% Arg, Tle, Wish, AV A, BEERZ ATV, TIVT I r, HBIEIR €4
SVDHLVIZEIMBICE o THFEINDLZ NS, HFHL b OEEQERZ NG
BT I BRMSHFEEL L L EL I Ldbro T,

MBI IZ BT, AMPs 305 ERERR & 9 B AR~ o BT BLCE < (19, 20),
XTI, IEEMREE DR EARD S &G & B CBS, AMPs o B35 Tz UM e A%k & A
Wi EWERE E 2 X35 (21). 2oL, » ¥4 278 Prolinrich AMPs % 4 ~182
Y—FHL, MEMRETRHESE, HEAROREITH L T defensins RLMOPifH & > 37 H &
AT { & £ 12X B, Pro & Proline-rich AMPs ® £33 7 I VBT, X7F K420 64
FHEFENL, His 3EBEOGEL GO L TEEPOEREE T 2, JLBEILE Y
F121%, AMPs FiEhE% b o Arg R Migs, AMPs & 3H8)9° 2 Pro % His O &4 K b pE# 7
F XL, BE RIS B T A AMPs #4032 A KRB OR R & E 2 Stz (22,
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23) o

NEIERIR I BV TUE, B RO IRGSERPIEAMBE R L ) &<, 2l AMPs 2%
<o 4 XD AMPs ®—>T% 5 canine S defensin 103 (CBD103) 132, FH12% < HHl &
h, i AMPs & 3:) LCT7 FY RN OEG % Piffl L7z (24). CBD1032% Melanocortinl %
BHRENT DY T FIERE N L THREEL, BERLORBM L1795 & v ) B,
I OB WA1208ED 5 H A X DA THEAL L7 (25) 4 X1E CBD103% ) A% 447 In5
Gl L7 RIS L, Z0#I2 CBDI03DMIAFE M & Mw L, EFEIiEdekong [ a4
F A IHA X EZHET H#AET CBD103Z B % 77 7 WIZHIA 7 (26, 27) 0 AMPs I, #Efn%,
SFRALFD B VIET ) ZERFOMENRE %> TV b,

— BN, REREAEMICCDZEEEN (NVAT—F) B, FHEFOSHTERS
NDEITho72 (28)0 NIVAT—FEIL, ARFKEE RE HE 028, €43
Y, IAT, AP OATRLTLDE FORBEERMERTE VIR ZOREICE
WTHELINSL T IR a DNFEFE, LEFzsh, WEEIEER (Docosahezaenoic Acid:
DHA, Eicosapentaenoic Acid: EPA) 3 Z D EFKICAET AP TH 5, NIV AT — FOHERE
LT, b btk M, COREICEEELZS5DDIIHIET 5T, bbb, 1o T, el
R, QOL B, AKR— VR LAGRPEEEMDANZAT— FOflE kb, <
FIWEEERE R T OEAEPEL (9), AFEEETHLI FITVLAEZTHTLILD
HoT (29), "WVAT7— FEOKMEHDPGHORETH %,

Eil 33

ARFTEIL, S L FEIIRA R L D ER L, BAEX THBL TB ) 9. URFOBIR
BALITEH L 9

50 B X ®

1. Dumbauld BR, Ruesink JL, Rumrill SS (2009) The ecological role of bivalve shellfish aquaculture in the
estuarine environment: A review with application to oyster and clam culture in West Coast (USA) estuaries,
Aquaculture, 290, 196-223

2. Astrom ], Pettersson TJ, Stenstrom TA, Bergstedt O (2009) Variability analysis of pathogen and indicator
loads from urban sewer systems along a river. Water Sci Technol, 59, 203-212

3. Clark MS, Thorne MAS, Amaral A, Vieira F, Batista FM, Reis J, Power DM (2013) Identification of molecular
and physiological responses to chronic environmental challenge in an invasive species: the Pacific oyster,
Crassostrea gigas. Ecol Evol, 3, 3283-3297

4. Vezzulli L, Previati M, Pruzzo C, Marchese A, Bourne DG, Cerrano C (2010) VibrioSea Consortium, Vibrio
infections triggering mass mortality events in a warming Mediterranean Sea, Environ Microbiol, 12, 2007 -
2019
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Wilson B, Muirhead A, Bazanella M, Huete-Stauffer C, Vezzulli L, Bourne DG (2013) An improved detection
and quantification method for the coral pathogen Vibrio coral liilyticus, PLoS One, 8, e81800
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Abstract

Nutritional components and amino acid composition of the oyster
(Crassostrea gigas) cultured in northern part of Hiroshima bay

YUMIKO NITTA

Crassostrea gigas (C. gigas), one of the species well adapted to the highly variable intertidal
environment, has been exposed to many stressors caused by human being. Northern part of
Hiroshima bay is one of the hardest areas for the C. gigas to survive, no matter how the amount
of plankton is rich. Hypothesizing that area specific environment could influence the composi-
tion of creatures in order to adapt where they live, we measured the component of nutrition and
analyzed the composition of free amino acids of the C. gigas cultured at the Northern part of
Hiroshima bay from November in 2012 to May in 2014. Concentrations of carbohydrate and
zinc were higher than those cultured in other costal areas and highest in February within every
season. The molecular volume was 69 .6% for glucogenic amino acids, glutamic acid, alanine,
proline and glycine, out of the volume of total free amino acids. Glycogen and glucogenic amino
acids are for the reproduction of gametes during summer for the C. gigas, High concentrations
of Histidine and zinc are beneficial for self-defense against pathogens producing antimicrobial
peptides. On the other hand, these components of the C. gigas are supposed to improve

immunological and digestive function of human being who eats them as a functional foodstuff.

Keywords: oyster, functional foodstuff, nutritional components, amino acid composition, defensins



