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im

BREOEBELRBIHAT CH L~ F A Pagrus major B LN~ 7 ¥ Pseudocaranx dentex @
AEFERIT, 1970 BICITFNEN 460 BL 36 t LENTH oD, MEEERTORELE
BLLT, 1999 i3~ 4 17 87,2321, 2001 HEiZiZ <7 VR 3396 t LE S BITE-
Tro FOH%IE, BARFOEHL & HIAMBER LAERRISE ~ELML LT, IHED
v A BI O T DEERE, FRER 60,000 t 3B L UN3,000t B CHB LTV (B
JKEEAE W BIAAREME 2014), SHITERIR 5T, BAEEM, B, fFBh ER
ER L CHRMERELERIETEY, 5% L bEMEELHR - BBIRDITL, WhicE
N TEORE 2 BMHE CHEA L, DRI OHEMICAERE R TEDINBERORA
M2 B,

IREC, EREBEORYE R EHT A D OMEIE AT T E - (Murata 1996 ;
FHF 2002 ; FF - HHE 2010 ; B 20110, T, XA BIBY T PHFHAORT, R
FER, BFE, BAORH - B2 BT822 omBREHEIh TS (HE 1969,
1972 ; 185 1976 ; 4L & & 1980 ; Mathuoka 1984, 1985 ; JEH & 1984ab ; Fukuhara 1985 ; #gJll
5 1987, 1993 ; FH 5 1987, 1991 ; M7 1989 ; HEEF 1990 ; JIA & 1992 ; Mushiake 1992 ;
Tanaka 1999 ; BBA + 7 2000 ; Muroga 2001 ; &5 2004 ; EF - #i[ 2005 ; & 2009 ; 47
M 2009), UL, EEFERZEME CHETE 2B EEHTOBRLABLTEY, 4%
OEHiRR « ES B LB HAREENR TV, TR KEREEN &
Z BT HDEHAERFOMSIIC R HISHREZ #D, 4/ BIGr+7 VTR
ZREINOR 30~60% 2 HEABYE I E CEETE D L -UVTELER, BEHTHESCHER
BEOBEWERE X2 CEENP OHEMICAETSBRBICE TR TRy,

IHETCOREAECRECEBELEZERECAETERIERINCEE, L, 20
FALICHE S BB ECHIRO Sl « BEICHETIHENRAES TRV &8, L OBEERY
HRA—T LEEBEFNOESLZBATCHAFERO—2EE 2 b b, & 2 CTHAIETH,
T, v ABLOTUT VOYMBELRICKY 2 AFHRELER LML, BB
Z{o & ALFNICER U CESEERTICOKVEREBOMAOEHERL T, v F1BLT
Ve 7 VHEARERRBWT, BFERICHED 5L 10~20 A% (dah) FEICKE~WIENFHE
EL, BT UT L ANRA L PELUTRBINTWS, BZ 5L Z oI FEER,
WiER, HLEHRR, HBROZBENSML - HBELT I 00, BEMENMELLTS
BETORRRLY VAV BOERPEENT, £HBRIESGNREEOHET S Z 1T
ACE D, BT, GEBEOCERTORRAOBEEIRE~WEBILORR S, v FA{THAD

IR CH 2B, MBS L OIEARET IO 15dah BIBETH L Z &0, FHREMH
IS BEHBROEITE & D BRANERSERL, A M VAMERABELZ 235 bh
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T¥% (Tanaka et al. 1999 ; A#E 2003, Ishibashi2005),

—JF, EEHAEERER CIIAEE R M EBE L THFHEAR RN EBE T CHEEILTY
BHe LIERST, MBLENDLTNCEL L THEMADA PLAR LA LT, RENRE
WORREAHORE BT, BEEMEICL BRMANRBEBIER LAV, =& A4 T
1990 4ELARRIC A U B A N AEREIE LT, BHEEEZ KX JEOINRTHENRBREL, WK
ELTAY FuAAREREFTLIEAKBHE CIKRBOEE EEATLIRBIREI LK

(FES 1992; B L 1996), LaL, v &A1 OBBLEESK~RRICERE S DI IR
Hl, wEAMEL LT, BAEDTCORENE T U ARCEENEEOCEILE: RE~1
EERRIET, ZhET, MEEEROBRICEIEDEIC L IBESBRORERZT-T
XM (B 1972 MiFE 2006), FRLEKEHOHER CIIERECRE LInRSRIIED
vy, 3bic, RAYER L HRREREEOHE, BEFRE, £ ~0RER LR
Eh, £FEaR M EELICHEGBMEORBIZLORE>TND, vFARVTT I TR
HBERMBAEHOETAEILBOT, ADEINRDY 5 28RH - IWRTEEZHYTS
ZEPEBROBRBEIC R - CN D,

L TARRETE, < F A BL U =7 POYRR TR 2 BN EIZRNT,
TREVEL DEFBTTE - BEAEPBOL O TV AN N—T (7)) OFANEREE
HoMeLE L, N—THbEH EAHDEWRLORCAEIREL LTERHIhTEE
LOTC, BHZ2O0L0HENIHELATX RN R b UAOEN, WROBRCERBEE
FHHOThHY, BENTEEENELHEBEAO— AR LTS, ZhET, AFP=E
BFOBME A~ AT RN 2 LEEHEPEGE L, REBEOR LTS ZERFHESTY
% (Kimetal. 1999 ; Citarasu et al. 2002 ; Kim et al. 2003 ; Jian and Wu 2003, 2004 ; Immanuel et
al. 2004 ; Sivaram etal. 2004 ; Shalaby etal. 2006 ; Yinetal. 2006 ; Jietal. 2007 ; Ardoetal. 2008 ;
Xie et al. 2008 ; Zheng et al. 2009), 238, AR TIZZ < O =T OHND, Jietal (2007)
M T A Paralichthys olivaceus HERROPUFRM  HERBELZYEI XL L 2HE WD, &
> & 7 (Massa medicata, Mm) , ‘¥ 2V 3/ (Crataegi fructus, Cf), 77 U 7 9 ¥ (drtemisia capillaris,
Ac), BYF 2 (Cnidiumofficinale, Co) @ 4TEEMFEINRE Uiz, Mm /g, HE, &
H, WE, BERCAERBHLIIREZRAL, BEBSETHELALOT, ¥ MTHHE
{LRE, BHRIE, TEZREOERIZMFENS (Leeand Se0 2003 ; B 2011), Cfids¥
Loy (A YWY Crataegi pinnatifida OREZEBIEEHOT, TH, Hh
X AHEE, s, SIIEERSCGERD DL, Ac TNV T I XOEEEE (RS
PEBSEELOT, T, FUE, BRRE, DABREE, Collbrda VORELZEBRL
ho¢, AilE, ARRE, WA AEELRSCERERAF SRS (HHE 2002), %
o, ZhHA—TIEADRS L LTRBASHEBER LR 27 = ) —AVEP I F U E
DEET WD (Kimetal. 1993 5 #1994 ; THS 1999 ; Zhangetal. 2001 ; KUEH 2002 ; &
FLE> 2003 ; Scoetal. 2003 ; #£4% 2007 ; Jeong et al. 2009 ; BHt & 2011 ; Zhu et al. 2013 ; Wen
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etal, 2015),
AHFSER, ThhboAECHEERESNTEEMEZORBIL, 2P0 bEB S
WCHDH,




Bl v A BL R~ T7T VOB BRERITICET 2
W1E PRREYRCST AR EL

VHEABIOV T V- BB E TR OSHREIEEN T 5, (TARIIIED CREVR
REECHEL, B - BrANIEZR THABA~ LTI, SMELThHrOHAIGETHET
OWFERBPFH DA, ATHEEAE CIrAD bHA~OHIREHE 2R L/ cgE L,
BERBRET CRBHOBWEANEZ RS ELTHEE TS, LiL, AEFREOLT M
B CHAERERELIET T2 e mbhTn g,

IHET, v FABIOV=T POPHRTICET AR Z BN AEAER S,
£ EBRLZT o —FRIEE A TR Ty, EEERSOELER LTS
L, BERECKBIRNTOWAIREONL - BRICHETRCHEEICOBRR Y, Bikri
RS CERLER ORERBIZORPE D,

Z I CAETCHE, FHBETHBHICRBTA~F A BLOV-T7 POo—KRy, BBBLUE
FRERER ORI OWTHEHS, FRAPOHAMOREZEILFHICERBLLI Y & L,

1-) =¥4
1-1-1)y #MEB X OH

a) B L UCEE S

IR A EF TR RERE ©, BEREANL AREINCE VEINRNRR D Lot 1~5
DS BOZHEINEEZ, ThHOEEE 15, 40 £721X 90 ft BB AR ~INZA LT 35 dah
ECEELE, 0%, MkowEAEE (8x8x3 m) ~HL L T49 dah ECHELE, =
DM, % Lot BBAXLEE, 3, 7, 14, 21, 28, 35, 42:BXU49 dah ILFNEFNMEEHD
{FREAR R LI Uiz, {FHEAICIY 3 dah KD A VHALBCREBRIL LV A I XYARY
I3 Brachionus plicatilis sp. Complex, 77 X THi2E Artemia sp. 3 L O THEOFHARES
ARl (A7 vy, HEAERSR, ER) 2IERE X, \EAKIIEAENEARZ v 3dah &
DA TEHE Lz, SEHNTOKIERR 182~254CThHoT,

b) 4Tk

FRHL L IATHERUIOKIB T C 5 0 (min) ##E L, KIGAEBEREK TR L TERROEY
EED R, RiIZ, A (No.2) 1AL T 4 COBEENTH 10 min #{8 L CREOKSLS
RRRE, WHASRCHE L TOWHTETC—20CoO7 Y —FInigELE, F, 50~100
BEAOCERALEBIMEERY, Rl-27uBREE (HALRFEHE, ER) BLOETE
¢ (Shimadzu EB-330H, BiESUERT, &) 2HVWTHIE L.

BRIEOKS, Y R7E, HIEER LOHRS SRR EO—RARSTE AOAC I
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(1984) T L=, £fAa{EO RNA 18X U DNA & &3 Schmidt-Thanhouser-Schneider # % —
HEZE Uiz hBy (1988) @ FHECHIE L, 37bh, 8% 0.25 M sucrose, 1 mMEDTA %
Eie 20 mM Tris-HC1 (pH 7.5) 5BEE & & HIZ Potter-Elvehjem BIRE P A P —CH)— [T BER
L7z, RUWT, ZOREVR— MZ, 5 %TCA, 95 %ethyl alcohol-diethyl ether (3:1, v/v) %I
Wz B JUSKE T C 20 min FUE L 724, 3000 rpm ¢ 10 min ELHHEL R, BHRk
PRI INKOH 2% T37°CT 16 K] (h) A > F=— b L7E#, 5 %TCA-6NHCI
B CHIM L TH D 3000 rpm T 10 min #HOSBEL THE LN LIEH %2 RNA BEiG & L,
DNA 43358 - o IBRIZ 5 %PCA 204 C 90 CIzmE Licth, BB L TR L
WEH L L, RNA BEUDNA S&IX 260 nm BT SUEEZHEL, L UHERLE
BRERI VRO,

BER AT W BRI, (FHEREIKIG T CHA A K & & 1T Potter-Elvehjem 27
F P AYP—CER L%, 10000 x g T 10 min F 0O LE L EEHE AVE, T
J VT A7 7 & —¥ (ALP; EC3.1.3.1) OHE L, Lowry and Brock @ 515 Gl 764t 1966)
ko, bbb, 0.1 M Glycine buffer (pHL 10.5), 0.1 M p-nitro phenyl phosphate 3 £ U* 0.05
M MgCly 228572 2 B RATR 045 mL 12, MBS 0.05mL 22 T30°C, 15min KIGSHE
7r4%, 0.02 NNaOH 5 mL #I%X CRIRZ{EIE L, ##E L7 p-nitro phenol &% 410 nm (23317
BIERENHRDT,

FNWa—A -6- 73 A7 x—bFTE FrsF—¥ (G6PDH; EC 1.1.1.49) JEHEid Glock et
al D F i CREFER 1974) 12X o7, T72dh, 2.5mM glucose-6-phosphate, 0.125 mM NADP,
25 mM MgCl &% 12.5 mM Tris-HCI buffer (pH 8.0) 2 mL {Z, BERIR 0.5ml ZM 2 T30CT
5 min IS &8, ZORGO 1 min 2815 NADPH OHEME % 340 nm 12331 2 REE
LRROEESE L,
kS5 77—+ (Acid-Pase; EC3.3.4.1) BXUUEEM 7 15 7 —F (Base-Pase; EC 3.4.4.4)
DB casein-Folin # FRFEL1955) ok o7, T4 b, Acid-Pase iEMEORIEIZIL 50
mM HCl-lactic acid buffer (pH3.0) %, %7z Base-Pase iE D HIEIZ X 50 mM NaOH-boric acid
buffer (pH 9.5) ZFNZFNHVT, casein & 2 % EHERKEZRM U, SEERE 2.5
ml IZHEEEE 0.5 mL 22T 30 CT 15 min RS, 10 % FY 7 2 afE 2.5 mL
Mz TR ISR E L S, 3000 rpm C 10 min FO48E U CE72 _EER 1mL i, 0.55 M NaxCOs
2.5mL & I NFolin 33 0.5mL DJEIN %, FEE LD ERE L7 tyrosine B4 660 nm 2875
WHEN SRSz, “hbOBERENRE, SFEEEGTICBOTERD S WIS ERD B
1 min % 1 pmol BB L CAMENDHEES Lunit S ERL, FHEH1 gb D OIGHICHRE
LTRARLE,

1-1-2) ##R
fFAEMEP BT G ey bO2EOHE % Fig. -1 KR LK,
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FAEHHEPICBNC Lot 2, 3BLU 4 CIEihl LEBICHRIAMNFEAEL, Lot 4TIl 42 dah
PBIIZT ST L, Z07® Lot 5 CiEHH LA 91 49 dah ¥ T F/AE CHE
Lz, 20X HATREOEBNCL - CEH2EOEBIRBZESBD LRER, Wih
@ Lot T 14dah (£F 7Tmm) FIZICEEORMARED B, ThUBORERZERLE
R T#EI o T,

SMEBIT BT A FHEAO—RIES OB % Figl2~5 IR Lk, £#RSOEMEH R ENE
FRT 27012, % Lot ¥z 7y hLTz,

KOERIIBELIETS 3dah 2 HETL, 42dah BIRIZIE 80 %OEER L, M
27 GBI SHMUERD LIFEHEBAEIMCMT CET L%, 21 dah ECHlienic B Ui,
HISESERSENS 7dah TTETL, 208N LA LE, HIRSSERRBKT
B CEMT O LT T2,

40 —=—Jotl

Total length (mm)

0 3 7 14 21 28 35 42 49
Days after hatching

Fig. 1-1 Changes in total length of red sea beam from larvae just after hatching to 49 days
old juveniles.
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Fig.1-2 Changes in moisture content of red sea beam from larvae just after
hatching to 49 days old juveniles.
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Y T
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Fig. 1-3 Changes in crude protein content of red sea beam from larvae just after
hatching to 49 days old juveniles. Values are expressed on a wet-weight basis,
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BE v XA BT Do BEERATICET 205

— [y
th o W

0 3 7 14 21 28 35 42 49
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Fig. 1-4 Changes in crude lipid content of red sea beam from larvae just after hatching to
49 days old juveniles. Values are expressed on a wet-weight basis.

0 3 7 14 2] 28 35 42 49

Days after hatching

Fig. 1-5 Changes in crude ash content of red sea beam from larvae just after hatching to 49
days old juveniles. Values are expressed on a wet-weight basis.
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RNA B L UPDNA 28, RNA/DNA I LU ¥ /%7 H/DNA & Fig. 1-6~1-8 IZR Lz,
{RE 1 g M7= @ RNA BL'DNA &&IX 14 dah £ CRAMIZER L, 21 dah 2BIEMDIRZ
B U7z, RNA/DNA LB LI OF /7 B/DNA ik, HMEEEND 3~7 dah FCEMLER
FO®RITEM Uz, Fi2, RENE -7 Lot 5 @ 14 dah U OTEIZE HEB L1,

RE 1g Y4720 O ALPIEMS Fig -9 2R L, ABREMESMEEE2D 3 dah ECLF
Lizth 7 dah IS T 9B b o, OB 14~21 dah T CALEF LCE—210ELES
BOMET L, —JF, Lot5 @ ALP &M %48 L CEMEZ#E L,

{EE 1 g %7- 0 @ G6PDH OiEE % Fig.1-10 1258 Uiz, SMEE®ZPD 3deh FCEF LR
7 dah ITIKF L7z, £ 07% 28 dah FCREHF L THWETL, HEMEEARE L 28~35dah f
WL 2207 3B bR, Lot5 Tl 42 ~49 dah iAW EH L, oR 2 B A%k
R L,

{FHE 1 g ¥ 729 @ Acid-Pase 3 & T Base-Pase DIEME%L Z M Eh Fig 1-11 BL T 12 IR L,
Acid-Pase |3 14~21 dah ¥ I H#B L22S, ZO%ITEBICH A Lz, Base-Pase i3 Lot iZ
EBNTYXPREL —BOEARZEL RPN, Lot 5 TIE 42 dah F TIERVEE MR
L7,

—{—Lot | DNA —i—Lot 1 RNA
<oy Lot 2 DNA ke Lot 2 RNA
--O--Lot 3 DNA ~--@--Lot3 RNA
-~ < ~Lot4 DNA - ¢ -Lot4 RNA
14 ¢ - 7= Lot 5 DNA =% =Lot 5 RNA

12 f

Content (mg/g)

0 3 7 14 21 28 35 42 49
Days after hatching

Fig, 1-6 Changes in DNA and RNA contents of red sea beam from larvae just after
hatching to 49 days old juveniles. Values are expressed on a wet-weight basis,

12
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5 ——lot]
...*...L0t2
4} --9--Lot 3

& —— Lot 4

RNA/DNA ratio

0 3 7 14 21 28 35 42 49
Days after hatching

Fig. 1-7 Changes in RNA/DNA ratio of red sea beam from larvae just after
hatching to 49 days old juveniles.

——Tot!

Protein/DNA ratio

10

0 3 7 14 21 28 35 42 49
Days after hatching

Fig. 1-8 Changes in protein/DNA ratio of red sca beam from larvae just after
hatching to 49 days old juveniles.
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——1ot1
14 ¢
. vk Lot 2
5 v
12 1 2 --9--Lot3
10 t N ~o~ Lot4

- O= Lot5s

.
-
.......

...........

Days after hatching

Fig. 1-9 Changes in alkaline phosphatase activity of red sea beam from larvae just after
hatching to 49 days old juveniles, The activity is exoressed in g wet body weight,

——Lot1]
o Lot 2 [¢
4 r /
--@--1ot3 ;
3 1 - ¢ ~-lot4 7
e /
- Lots P -

Days after hatching

Fig. 1-10 Changes in G6PDH activity of red sea beam from larvae just after
hatching to 49 days old juveniles. The activity is exoressed per g wet body weight.
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09 r —m—JLot |
0.8 f A
ok Lot 2 o
0.7 * :
0.6 3 --.— = LOt 3
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0.0 b %o
- e F A
0 {_}’ C \ﬁ [ Toa pp— 4 L 1 1 )
0 3 7 14 21 28 35 42 49
Days after hatching
Fig. 1-11 Changes in acidic protease activity of red sea beam from larvae just
after hatching to 49 days old juveniles. The activity is exoressed per g wet body
weight.
03 r
——lot]
--@--Lot3
02 T . & ~Lotd

0.15

0.1

0.05

= Lot 5

3 7 14 21 28 35 42 49
Days after hatching

Fig. 1-12 Changes in basic proteae activity of red sea beam from larvae just after
hatching to 49 days old juveniles. The activity is exoressed in g wet body weight.
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1-1-3) #£

ALEE FO<F A {FRIZER 10mm 5 CKEE, ML, B2 IPER L CHANE
174 %5 (Fukuhara 1985), BREOBRITBERB O 2~3 dah HHRAMICAE Y, £2FE 65
~7 mm @ 14 dah BiZIC R LELWELAE Y, MEICBITTS2E 10mm fHECERSR
D 0% P SIS (Mathuoka 1985), AHiD v & 11k 14 ~21 dah {2 F 7~10 mm 123&
L, ZoOHBICFAaNbHARICBIT LY,

FHAOHEBIZE LY - BRSOELIZANTLR L L, b bIBEHBAIIIC T TH
FUNITEBIUCHEBEESENMET LE, LhL, Y o2 EEEITEBHEMND 21dah £
TERALEZOR LT, HIEEEEI 7 dah 220 LR L2 OBMBITH L 7 B L D&
=77,

Seokaetal, (1997) I, ~ %A CIIINEFIE L CEAEGEE C—ED Y VY (PL) &
ZHERFT O, PUTVAZUERYF (TG SEEBRESET LED E0D, TG B=F b
F—HELTHEL WL LERR L, RETS, v XA FHAHMO TGERIIPLEER
EDELJEWECTHE L2 0, TEPERTIAXNFEE LTHAShTHEZ L
ZREER UTe, =< A Oncorhynchus mykiss \CR O TSN B3R 43 FColiitlic, 2%
FEBIURESESEDT AL (GHI - 39 1958), V2 U Hemiramphus sajori THHF
{ERIBIZ R 7 BRBE R IAF —HE LCHASR THWA Z ERABEShTWS Ok
% 1982), BEHL, MMORECHYMBEETHMITIIY 278 (7 I /B RE (&l
B Bz AX—JHE LT, BROKFAISRLTHWEDOTHA I,

MRS & B S0 SEG I E T M Ui i) 2, <54 0N ERIIEE 70
mm 1L CET B 2 & BEESNTWS (Matsuoka 1985), £ 72, FIEEOTRITER 10~
ISmmiZAHHNDR, FaLF—OBRICRLIOEE 30mm SLETHEZ L bHmbRTH
o (IR 1976), AECHIKZESEMEM U2 &1k, D8R EHRIIEHClmRIc
IATNVBERPEE S T D FBERHEIRD, i, 14~21 dah 5 OfEAFICIREE
OB EI D2 Edhh, ZOBHMPLOIXRIANERBIZOWTHETBLENRD A
9o WTHIZLTY, FHRAARGFAROBIKGEBIZOWTEAICRH L2ThidR bR
VY,

RN ODNAESRIIIFE—ETHAZ &b, BAERYL YO DNA BT
& (KN 1958), RNA/DNA lidfifad iz v oz 7 BAREER (BR. 1969 ; Buckley
1984}, & 237 B/DNA IO R E S E27THE (B 1982) TharZ &b
o REITRBW T~ & A {FHAD DNA B LU RNA S BTGB, S 14 dah fHTIS T T
S ERLEOT, MBEEEI LV RIEEEPBEINRTWEL ER I DB LD, —F,
RNA/DNA it S BN E CRESBET LRI EG LoD, $£, #u32
H/DNA LLb RO ER U, b DNA SR L RNA SEOE,1E, 21 dah T
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BE A BEIOT OB EERTICET A

FRBIORBIZHEARKE 202 7 EAROEN, % L TEBE OSSR IHTL
TiETeZ &, 21 dah 25 OFHEAM OREITHREOEMZT Ch{faoBRbitho T,
EEENS DI EFETAZ RS, = BWTH (FH 1986), HABITLL
12 RNA/DNA th & & blo & v /737 BIDNA BB L, # /R0 4B L OHHEERD
BHED, HANOERVWEEEZX I THEZ LWTENTN S, Matsuoka (1984) =4 A 1+
AR AR X G A OSBRI RIS T 2 BT ERIC A TR, HA
BN > CHSHES ORI 2 D FBENEERE LAER S e e@E L,
2 CIEERERTIC RNA/DNA b« 7 2737 E/DNA O & FFRROBRORZ 5 2 & B3#
HENRTWD (PE 1991), v & A TIHEAIICAS L ZhE COREERP O ERALFIC
BITT5 (ZH5 1984), B (1991) BYroHELEX I, v & ChEREIS
JEUTRBIRITIEA L, BOMRHE BEREINTHnEDTHA 5,

FHAOREILME S BRIEMOEIZOWVWTAD L, ALP EMHOY—2711 3 dah & 14~
21 dah KEDH BN, ALPXE, B, FEBIUHERBICREL, b M CIIALSRPRERIC
EMREL 252 E8MbhTns (4 - N 1980), 3 dah @ V2 [XIEABHAAET D D 4P
BEAE, NE, FRLELESEESLEMER L, LRI ED D ITEIERIRS R «
BLEINBEDTHA D, —F, 14~21 dah KH B — 2 BHA~OBTICHITT, B
BEEOSL  BRAEZ IR L WA EBLXBND,

G6PDH FEM: D v°— 2 13 3 dah B X T8 28~35 dah IZER® Bz, G6PDH Iy b—A Y ¥
RGO L, JEISER A RRICLE S NADPH & EMOBREERS ThE b—A AT
% (Cowey and Walton 1989), 7 U Seriola quinqueradiata <° =2 A Cyprinus carpio "C G6PDH X
FIFELBIEBCREL, BECLENREEARD NS (CREF 1974), HYE (1969} X
< A OEAEANFIIC T, MBS L OBER T CITERBLL T 2 RE L, X
o, WEEFD (1990) 1 F A {FHEADEILE OMBREMBRET, 2K 8.0~127mm O
IIBHRERNOIEIE & 7 7 BOERIRL ORNo T2 &hh, TORBICHIERICX
B RIS b OB M 2 RAOEBICBIT T2 LA RR LTS, 20X
A, v F A1 D GEPDH OEMEI, AR L UHARIC BT 2 baE OHk -
ke L<BFHL TV,

Kawaiand Ikeda (1973) 137 v %A Acanthopagrus schlegelii {FHEROHLBERTEM O
DWTHH, RV UBBEREEIHAIEITT S 20dah (£F 10mm) EMOHEREL, B
BOFRBEIME T2 L &R Lz, THIREHHO Acid- Pase &ML 14~21 dah 2253
L< EfUT, Acid-Pase & LTCEOR YV EMIRY VYV~ AOBT T BB ZBRBIN,
AEH T pH3.0 ORETEEEEZHELCWEZ hvbh, ERBONTVUERENET S
b rEZLNDS, BEHL, vH A T 14dah B FIEOSL - BB EEE Y, 35dah ]
ICENEEIEEET D LIRS,

—7F, 42 dah BLBICETH~WELE Lot 4 & FENHEBIZE - 72 Lot 5 TR Lot {Z
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HRAHE #1745 (2017

TR S B AR EE OB LIGEWR A bR, Lot4 BX U5 CIWHIREHE <
DEHELHEE R EOHL - BRARBCEE T, HERCESEIBET L GRVRE L,
BWERBIZORB- e b D EHBRINE, THHOEEAEEE TS E RNA/DNA B, ALP
IR X O GoPDH 11T, B OReMERITRVWEEC 2R H D, L, Wi
NO Lot Th 42 dah IZB1) B EERFHIIBT Lz, Zhil, LI 2AFREOE(L
LAPVARTHZESS bDEELZLND, BHEELYEL > TORSICEETLLERD
Do

1-2) =TV
1-2-1)  HMERCHE

a) HEERAB L OB L

MK FAREM AT R BERSORARNEMN L 2BINE, WHEREOFERICE X
L, B 7 ni FRP M ARICNAE L C42 dah S THEF L, ZOB, 1dh5HIiEE2 A
I 42 dah 3¢, BHEHIOKRNC N EROFHATHEAE L v ER LT L, [
BAMEIITAEEAKEEKRL, BEIE 3 dah L9 A IXVRI ALY, TATITHARBX
UHEOPBESFHEIZIECE 21, YFIXVRTIAVBEOT AT I PHEOREERL
VIR 1-1-1), ) WR LAEFECEE L, MEHRTOKRIL 220~243CTh o1,

b) stk

FHAEOF T TR, 2RKO—RES, RNABIU'DNA 88 BXGALPiE
MoWEIE 1-1-1), b) KRB LEFBETER L, A0 TG BL R PL SRITTHHROF v k
(VVBE C-TF AU a— U ZUEBTA RETA MY a—, FbMEETEGENR, A
) &HWTHIT Lk,

1-2-2) #HH

2EOELE Figl-13 IR LE, SMEEZOFEHEENL 2.8 mm THY 16 dah @ 7 mm iZ
BT AETHBONIEE L, 16 dah 22 b OREEEIL LR L 30 dah 1249 20 mm {232 L,
30dah 2 HIXE HICAEEEARHIML C42dab i 35mm EFELE, 20X 3, ¥veT ¥
{FHEARORRITIL 16 dah 3B X TV30 dah i Bl AR A LR, ¥, 18 dah &K 12 mm TIE
& DI RPHEARICBIT L,

SEBICBIT B HAO RS L TG B LU PLEREOE{LE Fig.1-14~18 2R L,
RO G RITIBHBEND 8 dah EFTKRESEAL, ZORITBEONTET Lz, Wy Xy
B35k 4 dah ECH L7 16dah TR L, TORITIIE—EF/EHERF L,
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B A A BLI R T VDB BEEEfCETAME

—%, HIEE, TGHBLUPLIE32dah FTHBILERELERLE, 74005, SkdbH 3
dah ECET L2 12dah TCEL ML, Z0O%132dah £ T 7~12 ng/mg OHFFHCHE
#Li, —F, 32dah b TGHREH LD LT, PLITRIE—EEL R Uiz, RS
SRS E 16dah T THEAICER L, ZORIT—EEEHF L,

RNA ¥ J U'DNA & 8% Fig.1-19 IZ RNA/DNA ks L OV 237 B/DNA H % Fig. 1-20, 21
F L7, RNA BLUDNA F8IL 4~8 dah K C LR L, ZRDAFRE 18 F CHEME W
EE2MSE LU THHET Lz, LML, 38dah HIXRNA B EH Lizoizs LT DNA S &Ik
ETFTLET =, LR -T, RNA/DNA Hid 3 dah~8 dah T ¢ EH LT 38 dah £ C—E{H%
HERS L, %I 42 dah £ TRMIC LA Uk, Sl 54 /327 H/DNA iz &b o
BWRRS ORI REEICIOEM LT 7. 12, 34 desh 260 LFIIEREChH o,

BE 1g 570 @D ALP iEME% Fig, 122 [Z7R Lz, ALP #EM:E 3 dah~6 dah I20) CA EH-
L, #O%IE 14 dah £ CEWEZ#EEE Lin, 16~21 dah ICIIABICET L, Zo%IEM T
Hets Uiz,

Total length (mm)
(o
=1

0 ] 1 1 L L i i i1 1 L (1 L L L L 1 ]
1 2 6 10 12 14 16 18 20 22 24 26 28 30 34 36 38 42
Days after hatching

Fig, 1-13 Changes in total length of striped jack from larvae just after hatching to
42 days old juveniles.
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WERAHE F178  (2017)
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Fig. 1-14 Changes in moisture of striped jack from larvae just after hatching to 42 days

old juveniles.
20 r
15 F
10 F

5 |

0 1 1 L L 1 L 1 L L ' L L '] ] L L L 1. L 1 L ']

1 3 6 10 14 18 22 26 30 34 38 42
Days after hatching
Fig. 1-15 Changes in crude protein of striped jack from larvae just after

hatching to 42 days old juveniles. Values are expressed on a wet-weight basis,

20



Crude fat (%)

Crude ash (%)

Sl = A B L= VOB BERNTICET 555

22 26 30 34 38 42
Days after hatching

Fig, 1-16 Changes in crude fat of striped jack from larvae just after hatching to
42 days old juveniles, Values are expressed on a wet-weight basis.

Days after hatching

Fig. 1-17  Changes in crude ash of striped jack from larvae just after hatching
to 42 days old juveniles. Values are expressed on a wet-weight basis.
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PL and TG content (ug/mg)

WRAKHEHR F17E5 (2017)

Contents (mg/g)

25 ¢
——PL
20
—-TG
15 f
10
5 F
0 L 1 L 1 L 1 L 1 L L 1 L L 1 L L L 1 L 'l F | J
1 3 6 0 14 18 22 26 30 34 38 42
Days after hatching
Fig. 1-18 Changes in PL and TG contents of striped jack from larvae just after
hatching to 42 days old juveniles. Values are expressed on a wet-weight basis.
14 r
——-DNA
12 f
10 f —O—RNA
st
6 :
4 F M
2k
0 L 3 1 L 1 1 1 I 1 I 1 1 L I I I 1 1 L 1

1 3 6 10 14 18 22 26 30 36 40
Days after hatching

Fig. 1-19 Changes in DNA and RNA contents of striped jack from larvae just
after hatching to 42 days old juveniles. Values are expressed on a wet-weight

basis.
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RNA/DNA ratio

Protein/DNA ratio

B v F A B IOV T VOB BERENTICET S5

Days after hatching

Fig.1-20 Changes in RNA/DNA ratio of striped jack from larvae just
hatching to 42 days old juveniles.

80 r

60

40 |

20

Days after hatching

Fig.1-21 Changes in Protein/DNA ratio of striped jack from larvae just after
hatching to 42 days old juveniles.
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25 ¢
2k
b
2 15
)
2
N
£
b
05 F
0 1 L I 1 1 L 13 1 1 L J
1 4 10 16 22 28 36 42
Days after hatc]iing
Fig.1-22 Changes in alkaline phosphatase activity of striped jack from
larvae just after hatching to 42 days old juveniles. The activity is expressed
per g of wet body weight.
1-2-3) B4

HABRRRICER T TV, BHEEEP 25 BLT24 DABIUB 1 Sicipid
HALs (Yamaoka et al. 1992), /EFIRMFIZART S B Z A4 YOG R ETH B OB EEL ¢
i, SNBEROERIIER 6 mm & 10 mm 8 CIRERNRA DL, SRS L CHELERN
EFATDEE 10 mm C, FANLHANBITI A ZERALNCESE FHB 1987,
1991 )30 & 1992), AECTHE Liz v 7 DA RICEBICHAVORTNSE A ¥ A
T TCHDHIN, BAATLRBIERE 10mm (£F 12mm) 2345 18 dah BB IZ{FALBHE
RICBIT LT,

AEIZBT BV~ 7 VHHAOREBIL YW TR L, £EMIEEITO~ 711285
MEHEEEZR LS, 2F 10mm & 18 mm B0 5 16 dah & 30 dah @ 2 ACCHilh AR
Hohi, Fl, BHAUBZBOREBITLRIEIVF LI #EHE -/, 288, 28M (1995) 1Kk 5
LU T UHA 28dah MHBEHKEII LD BT, LOIAMLAREEREIEREES
bOEHEIND, LR T, 16 dah O RIL(FAN LHA~OBITIZ, 30 dah OJF
FRVIEEEICHE S £ BHTOIARICHIE L TV A Z ER I DN R 5,

FHABOREIE RO BRI OEICEE T S &, 2RORERITHIE LBl
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B 2 A BLOY =T VOB EERFICE TSP

oL, T, SEEED D 16 dah, 16~30 dah 35 X 30 dab BLEED 1~3 Bz
TERBICOWTHER Lz, 1 MCHAKSSEIMET LR, Y 7B LIRS ERIT
ER Ui, 2 #CEKey, BY 7B ECHESIENM LT MEE—EOE L
BL, 3HTCREF LV HEEROAN 2 HEFRVAALTHER LEDIZH LT, Ko LR
SR Uiz, —F, fAIRE, TGRB LU PL EROELIThO—MS L ETRRY, 1H
T3 - 4dah BE T 16 dah, 2HITiX24~28 dah I FHFNER L, 3 WTIHEBE B LG
TG & &iE 32dah CHA LB LER, PLEEBIISIE EHEEH Lz, <7 VFH
ALHEIO~ ¥ A LERKC, 2EOREAMTECHIBERLC TG ZERREJETLEE

EB ATRPLHA~OBTPEVRE ARROBE KRR EEXZ D23 F—RE LT,
BEBLIOCTG 2RI L ThA Z EWRIR SNk, =V (ERED 1986) < 1-1-3)
WKL F A4 ThitAMLHEA~OBTHIC, PL £V TG BMBIRAICHESIND Z L1
Bl oTng, YT VTRV AARATZyFUAaY ERBICHEINT 5 & AREB I
BEOHESRBD OB Lnb, v T OVFHAHIEBOTHERT S L) KERSZER
BAMATHOR T2, HIEEOBRRS Th2 PL OBERENEL R ENHESh
% (N 2009),

DNA & RIZBHESEN D 8dah T CRBUC LA L 16dah T TEH IR L=k, 42dah iz
FTRBEEBEICED LD ehb, o7 DRAORE b F 1 FA L BRGSO H
Mz E B EMNRBENTZ, —F, RNA/DNA BRIz oW A B L, EEBHD 16 dah ¢
LR L, 30dah FT—EEEHEREL, ZOBIT42dah FTCHNLAZZ EE, Mo ]
ZEARRBEIIFREL Y, Bk LARIRMBILR T 2 30 dah PABITRES D Z L B30T,
Fi, FrZE/MDNA B HIM RIS LENHT 728, 34 dah OO ERBREECH-72Z
L, 30 dah B OBOERE AR OBM & REAXOBFR I3 Z ERRERE,

v T PIFHER D ALPase G 6~14 dah OHIFCHEITE <, 3 dah & 14~21 dah i
P - R LN A LIRS O, 7 DIAAIRSEERE BB OBR, R
PIBERE O oL « ik &%, ZOBVWHRKER L TYToTWDH Z EBHEREhD, B
5L, ZOHERTAREROBICHBEEY, COROMRERERERERET
LOEHREND, AT CREBNEEBEWNIRHE LT, FIHRTHRO4&RE - £
R BELERLIOREARATHA )Y, SBREBRINAERLIWERBEO -2 ThH 5,

AREEBWT, v X4 BLO0+7 VOB EHEICB O TRKE~WIEN ST 5 R
&, REOTMAB IS - AP OELRERD - EBRENE, Bk UL D
i, ZOBEALIVEIME CHEEZEPREETFLEZ &b, =XAX—RE LTI
BOERENMEMLTCWEEZ ERERICHERTE S, LhL, ZRILUEBEORESINHELC
WD EEREEZBE, BRZEDIEEBEORR - Hilicy L BEOBEREL AL
TWHZERIDPBRLDB, Fh, AHED (2003) 3 L U Ishibashi et al. (2005) X, £EHED
TEEE - BRI > CTRIBHEEPHEKL, A FLATEBETTA I E28E LTV,
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WERAKEFE 178 (017)

WEPEF AR n 3 BETATIENEE (HUFA) OERERE <, o=f o820 7 B2 (C20:50-
3; EPA) R Fog Ao @ (C22:6n-3 ; DHA) A FEREREUEMER L2 5 2 554
ERH DL, £, DHA = F A B LBV~ T PHFHADTE NI 2R LS T3 0RIEO LT
W5 (F 2009), 2o, FEEAERR CH HUFA 2B EICEE LRtz v s
N, BEOBS LI EBERICBIT 2 NV EEREVRT IR Einh, BEREY
Tl R EERBICORBE - b R R TESL T 2 HERD D, TRREKERM
Y7 —CIRABORREZEALL, =AM BLOT <7 Vihb il LHEAE CoL
BEE S0~60%ICECHED DI EICHEBR L, LL, BLoFHARE N Lo
BIZBWT, EROBENBT SN TESOBEHEN 2T ECoOR My 2 iZho
TW3, ZThET, HERESLY 75 BB CABEOMMEETHMORER L BB
HRFRBMTONRTE R, FHAMICBY 3 REHEIMES 2RO L2 EH P BRI IER
B LRTCWRY, B, HEHEOERCOWTIIE LWEHIRSS, EEOME, &
BDEL  BREREPLESICHEBTAILNERD S, ZZCRETHE, HREL D HEEES
ARt UCEEMEEROB HN—FICEAL, vF 4 - Uo7 POPMBEHRHRCBTS
IR T OB EEMERE « R b U AMER I RIET R OWTHRET L
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B v A BLOV 7 POBERESTICET AR
FTow N—-TOHEENE Y LA~DIEH

A BICU T VOB RERNON EZHELT, ABETRET, RNHEOBEK
T 5 =7 OMRIZRIE OV TR L, RWNT, VATVORKEKIZ CEBIC HM O A
Z =AM R 2R EMLC, PAVICHET S YT U BT oAt o
TR, RBA—T RV YE2 (Mm, VYV Cf, AUTIEX  Ac, BUFar,
Co 0 4 %, FUBMENCIX Viblio anguillarum (SD040506) , V. alginolyticus (1M-8402) ,
Aeromonas salmonicida ( ATCC14174 ) , Pseudomonas anguilliseptica (NCIMB1949 } ,
Photobacterium damselae subsp, piscicida (SP-91142) ,  Aeromonas hydrophila {ET-79059) ,
Edwardsiella tarda (NUF251) @ 7fE%EEhThERLE,

2-1) N—T=XAOHEHIER
2-1-1)  HMEBICFHE

a) N—7 % XOHH

Mm, Cf, Ac BI U} Co DILRAEZBERKTATHAL, 2 KFIRKERE Tkt
Mg LESEEEN LU CARLE, "—TEAHHMIIMn, Cf, AcBIUCo%k2:2:
1: 1 OFEAECRALVTHELE Uietal 2007),

R N—T X R Sivaram B (2004) OFEEHRELTCALY J—ACHli LTz, $72b
B, ThbE4FA—T7 L HMOBREERTCO8 %AF /J—VIC48hEHEL, RWT, 15
min, 20°C, 1500xg CiEOAEEL CELN FESHEZ AR L — 7 —CHERBERIEE, =
OFHFHET100g O Mm, Cf, Ac BX TR CoMbZhEFN 3.9, 23.1, 2.5, 78 BLT1LL gD
M E 5k, ZhbHMHBIIRRICHT £ C4 CORBREICHRFE L,

b) E T OB G

HHA— T OREEE Y, AUEREORE Lo~ RS S ARBERT S
AEFOBERE Lz, Thbh, ~N—7 800 pg HUBOHHESERE XS LER 7.5 mm O
Ak, B U SAURMEROBEIRZ ANE B L - BIRERE RIcE X, 25°C, 24
h A rFat— MoV ECEHIERZHAILE, 28, AB~0o N —7HUHokEL,
FDTE ) —VERIRETML 65 CTHE L THR L,

c) HFEHLER
—TEHEOESHE NI L A2FEE (P<0.05) 2HER L%, Turkey’s multiple range
test [CIE SV THKITEIT S EEOFBEEHELTT o1 (P <0.05),
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WERAFE F7E (2017

2-1-2) KR

7T HEOFEFRE I T2 4 81— 7 & HM OHEEN: % Table2-1 {28 Lz, CERB LT HM
TR L2 TORBHBE I U CHIEREBRE LE, —J, Mm & P. damselae subsp.
piscicida & A. hydrophila © 2 TR M Z2WAE L, #iZ, Ac & Co TiX V. dlginolyticus
DI EFR L e Te, ROT, AT RBTSHEEEICOWTADL L, CfHE
V. anguillarum, V. alginolyticus 38 R A. salmonicida W3t UL CEWEMER, £, AcBXT
Co IXENER P. damselae subsp. piscicida B Y. OV E, tarda I WEMR L LR, 4 —7
ZiRE Uiz HM OFEEME Cf i@l s Emich o,

Table 2-1. Antibacterial activity of four medicinal herbs and their mixture

Zone of inhibition (mm)

Bacterial species

Mm Cf Ac Co HM
V. anguillarum 0 17.29:0.91°  13.05£0.92° 13.67+£1.21° 14.63£1.05°
V. alginolyticus 0? 23.2442.15P 0* 0.00£0.00*  23.33+2.00
Aeromonas salmonicida 0? 19.4243.73%  15.03£1.07% 15.57£1.17° 13.74+0.83¢
Pseudomonas
0° 13.12+1.34%  13.9440.77° 13.57+0,78® 13.58+1.20°

anguilliseptica
Photobacterium damselae

15,53+£0.52¢ 2397127  26.48+0.41° 25.06+£0,90% 22,27+0.28¢
subsp. piscicida
Aeromonas hydrophila 14.23+2.142  29.43+1.149  16.68+1.05% 18.84+1.46% 22.13+1.16°
Edwardsiella tarda 0 19.49+131%  15.56+0.65° 21.48+0.88" 16.79+1.18°

Values are mean £ SD (n=3).

Values in a row with different letters are significantly different (£ < 0.05).

2-1-3) E%

AEN D, Cf BT TORFAE I LIRNHEFEEZ T L, £, AcBLTColX V.
alginolyticus EWR< B ICHEBREZR LS, Mm ORBEEEIIE -7, Cf K7 =
B, a b7 o®, vanZAv ) —ARBLOYaa—AREDRY 7= ) V%<
EENTVDS (Kimetal 1993), BE&IHS (2002) 130 7 =@ 7 0 MU T 7 BRIIMAZITR
HEORREE TH D Salmonella typhimurium, Staphylococcus aureus ¥ KO8 Asperugillus niger
OWFEZ ST 5 L HEEN T2 (Bae2003, KD 2002), —F, Co iz 7 F 5| &
> § Legionella pneumophila W3t L CHEBRMEEZRTZ L EZHLMNIC LTz, £, Ac =T A4
B, UZ7F54F, ¥& /) BEEgEh, RROBEA L LCAWERELD (i
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1999), HEEMERE BEN -/ Mn BRECEFFRCHETBOEBICAWLORELS, &
Bl PRI ERARESIR TS (B 2011), ZOLX ) KHEEEIEZPOERIT
HoRDE, AHTHR L7 RABROKBRAEOMEE T 2 0R0L D5 2 ERR
Sz, BRRAIZ, P.anguilliseptica, E.tarda, P. damselae subsp. piscicida 33 £ TV V. algolyticus
i, FRENY T VDY a— Rl RE, vFADOR R, v FA4ABLRY<7
COEBEHER L~ ¥ A OEHHECRERE CH S (Kusudaetal 1995 ; MFH 5 1998 ;
227k B 1983 ; Nakai etal. 1992 ; 5H 5 1978) ,

Dirckbusarakom et al. (1996) X, ¥ harveyi, V. parahaemolyticus, A. hydrophila ¥ X}
Streptococeus sp. 7% EIH L TREEEE RT A—TR, YFEHVA NV AFORE L 2 54E
Yubh 3 M SREFOIE 7 A VA THNV, (RERMERRIBEESERE ¥ A VA IPNV BIBA~ARRED A
JVA OMV KR LTI A VAR ZRTZE2HE Ly, HEAOESAEILBWVWTEX
RWEELI-T A VAMREIEE, UANVAMLREEERE, UANVIEEKRE, Uy
RS AFRE, 4 Y FUANREREORE T A AR LT, REDA AT BE DA VA
FEHEROFTEEDEZILND, 5%, BETILERDHS I,

HM OHEFEEEE A= =X ABRIC L B4 REPHBHRIZSA DAY,  Cf WIEE
LCWel ehd, 2O0EOREHILCFICLDLOTHSL LRI Z, BM PO Cf &
BIRCIO3HD 1 Thdzhb, CfOR/NHIEEE MIC) BEhUTTHLEEZDL
n, 5% CEOMICIKE DWW THLRBRNTABRERDS,

2-2) UAVEKT HA—THMBIER

N=TEXZOH L Cf BIOHM =X AENREHEEEOH S Z L FHETREL
Foo 20, ATV AVOERERLANCCIBEIVHM 2% R 2 FEML, VAVICHE
15 Vibrio BRI C RITTHRICOWTRH Lz, UVAVIERFT SREHEERAMD T
i, frARIEBU BERICE Y ~WBREET 2 b0 LB TE 2,

2-2-1) #ErB XUtk

a) AT ~OA—THRE

U A ORRMEANIU T ORIECTHE U, ¢hbb, Al (WYt oA vy —F1 0,
MR, #E) W RKELrFr (SLP2—2A b, i, R 24%8T05 %EALE
125 mL D7 Y FHALHIC, CIHLWITHM MY 125g £2MA T 100ml OKEAKE &
WIETI UGB Uie, ®BRICIX 125 mL B Y 3 A A voBZEB vk, R, VAVO
w#EE, 2y a3 A Nannochloropsis sp.% 3%107 cell/mL (ZFREE L7z 30 L BB ALY
Ok 25L) I, ROFERBRIAEZEALTRLBRA LEE, VA% 600ind/mL 2725 X
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AL TI12h, 22 CTHELEL, b, #ELEY AV LN CHTTROBHETRK
MEAE KE25L) I, ROFRBRIEFAEZRALCREIES UEE, VAV % 600ind/mL
WAL B LTI2h, 2°CTRE L,

BB, R LAY AVED LD UDTROBHER A 2 LT (F eV FBER, Y701
R TERASHE, 1R EAVER (074 70, Y 20 2 VB TEE S, £
T—WEEL, EEBLOum 777 bRy NCERE LEREEKCHRE L,

b) UALOMEK

CIBLUHMIZ L AREBILARBRE ZNEN Exp. 1 B X W Exp.2 & LCHEME L, Exp.1
THL Cf 2 MLAI 2 U AV EEKIZIRM LT D, R0, 2, 4, 6 BL T 12 Rk,
Exp. 2 Cid HM F3E(LH2 7 A EBAKIEML, Bk, 6 BITR 12 hElzehEhy
AVEBRUCHE L, 28, HRLERICLUCHEEL, SREBIHE U, B, W
NOExp. ThzFAWMBLURRIEIERE L, VAVORERIX2-2-1) a) KRELEHE
TiFol, BRLEYLAVIIREWAKE E DT IFAFEVF AV L D KETCHREY
FAL R LT, ZOREDFI— M EREEAEHNTI0?, 1PBIVI0MFEOY AVIHE S
L, TCBS BHIIC 1 mL 288 LT, 24h, 25 CCH#EUMB L 20— 2 MIEK (CFU)
&L,

2-2-2) FER

Exp. | KB DMEHOHER % Fig2-1 iR Lz, CIEBRUSHRRE G, 6hEET
HEREEZEERABE—EEEAEE LS, 120 #0 Cf MK Th T Lol
LT, FREEHEMNLCERLRBERA LN, Exp. 2 BT 5 MEKIS 2h ¥ THM
REBR E ORI ARREME 2o, HM RAMBR L ENCEIH#EEL, &
B A & I AERICh o7 (Fig2-2),.
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Bacterial count (CFU/mlg)

Bacterial count (CFU/ml,g)

1.6 X 108

1.2X 106

8.0X10°

40X10%

1.0X 103

BR e XA BLO T VoY EERTICET A

—O—Control

~-e—Cf

4 6 12
Enrichment time (h)

Fig. 2-1 Effect of enrichment of rotifer by Cf on the bacterial count, Values are
mean £ SD (#=3).

90X10% ¢
—O—Control
——HM
6-0)(105 s -)
3.0X105
1.0X10%

0

6 12

Enrichment time (h)

Fig, 2-2 Effect of enrichment of rotifer by HM on the bacterial count,
Values are mean = SD (n=3).
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2-2-3) #H

BEAOEEEE CIRSMUEROEDHE L LTy A IXYRYAVEERGELH SIS,
IRET, UAVRARLA AR OBENRL bR, ERLHERMEE L TAR
FBERTITHZT HOIROE I I TR,

U A ORI IGEE R L RBWMLFIEIE RS, RESEK TOREPEESY
RETHET RS, A MOEBIC 2R D T (- HEF 2001), FERES HERdoei
B ZEE CEEIIONEIND 2 Epb U AV OABRECHEEE LTOEMETT S
& (NEE - BB 2002 ; KED 2005) REBHLMCEIRTND, EBIT, VLV EER
B CHAMRNBICE LARBEMET LAEULAAE TS 2 CUMEDS 2005), Sz Ll
BeOU AVERERE T AOBRBREEFET L (KED 2006) 22E8bMbILTND, —
7, DB (2005) RREEAERSCRET HTRBFHOBRERIECT AV THY, £0
RFERTAIRA, K, HBE, MERBIOUAVAEOHEBEILECHL L, BELE
RSN T E — AT AT B F 125 mg/l 2510 60% A TR TO 30 min LEBELHTH S &
WARTND, UL, REOULVERERBEGETCTORA TN LOT, RREOCRAZS
IR B ORFRFRRICIE, £, HEER CREOFEMEOCRALBT LD, &R
HLPHAEYE L L RERT 0L, MEEORLECEORE RO L BHRETE N,
22T, AECHBEREME S L TRWREEERZ DR BN —T Cf BXL T HM 7,
T A VIZHEET HBEEE RO SR URERFONT IR L, i, ERAN—THIAHE
B FIZB O CHESROUECREMERICDEOD Z Z EBRESL TS (Kim et al,
1999 : Jian and Wu 2003, 2004 : Immanuel et al. 2004 ; Sivaram et al, 2004 ; Yin et al. 2006 ; Ji et
al. 2007 ; Ardo et al. 2008 ; Xie et al. 2008 ; Zheng et al. 2009),

CIRDY AVICHET AT Y ABOMERIL, FREEEbIC6h R ETCERIEBLE
2, Dh#ECRIBEERACIR IV ERICHEML, M R CHxIREX L D iR Ukes

ERREECRP o, BT COBEICEM @ V anguillarum 3 . (R V. alginolyticus 125t
THREERCEROBRVWI LEH LN L, RECTHN—TI L2 TV AVICHET S
Vibrio BAIEEKIZEVWBRD bR, THHIREME A D Vibrio BRIE I3 5 187
MEEROZRCES<OTHS I, 20X, CIBICHMIZY AVICHNRT S Vibrio
BHEEZRL SEIHER I PRI END, SRIEBNBEEZRDLIRELT, &b
R RET T D BERH D,

T E O £ ERRICRAE T SMEFHADOERIZ, Vibrio BOFRFEMEICESSZ L
B—ENCE SN TWD, 4T, 7 v ¥ 1 Acanthopagrus schlegelii, ™7 7 7 Takifugu rubripes,
X4, ©F A, FL Plecoglossus altivelis 75 & DIFHEACE L BIE LTS (FRIHS 1986 ;
= HA 1982 BE B 1987, AW 1978, HA 5 1989, ok + 15 1977 ; HAF 5 1985),
HED (1978) HEEBRIE O~ F A NS V alginolyticus %, Fic, HE D (1985) 1LY
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B v A BIOY~7 VOB EESMTICET AR

7V AIROT ATHEBD D V. anguillarum EREE & LCEREhGEEL, Thb5OBERITY
LUENLUTEE - BT L 2RR UL, LEFHE (1998) i, H#EMILPOT AT S
ZTNAF U VERTC 3~5h BT H I & T, TCBS EXRFHOME P EIBAT O
107CFU/g B 2 DT B2 8, UAVO=TAVRF LR & S8IBILT 2 {FAOKE
FEDFEAEEBD IR B Z L2 5T Lz, Battaglene etal. (2006) F striped trumpeter Lafris
lineata DIFRELXTTFT bI¥ 4 27U (OTC) TEBLTHEL, VLAVOEIIBERES
FREMILCTRET D XV {FAMEANDO TCBS MiEiHE OTC TR EHZI1EH 5, BEED &k
EE2MESELIL2RE L, YHETHRECT LAV ZN LYY Y AROEHZHETS
LT LN, BHORELEFE - BELICE o CRARRIBEICR > TOVBEE, FHAIZHT S
PUEAICYAEBEIC L 5T« MRSRERESEEL L THARY,

WETHE, N7 T LT AL BEICU~T PHFRLEE L, RESLENOAEK
Z L ORISR & AW RRBRIHE RIS TR oW T o et L,
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WRAKEH FH175 (2017)
HEIE {FRIEHTAHIN—TVLTOPE

R N—T 2% A CM I LU BM DS OBREMM SR E B 2 L2 H LM LR,
U A ERORBEREANICRML T, UAVHED Vibrio BRIEE 2 HECHL ST 5%
BIXA BN oT, #2C, AETEEIEBIESEWV T NIRRT AL XL BL UV~
TOFREFEBRCEFEE L, RERLTFROEBRET L ORREIC L 53R BmHEI >V Ol

~_fr,
3-1) v ¥A
3-1-1) MBI Uk

a) TAV~ONAN—THEMEHE ik

T AR FIEOEMIL 2-2-1) a) KELE,

ARENEREESE P~ REEEGO< X A HAENHREN U 2RI e, il
FH OB 400 L BAEKE~ 2,000 i DAL THER, CFBIUCHMEE#ITE, &
b (3dah) X0 HRBRREIITERTHORERILY AV E, 5~10ind/mL OFE 2 #E4
5E9 1 HEREIZHOTTEH X, 3~20 dah $C 18 ABAE Lz, RBRREICIE 3 dah OFEEE
3R &0 AIEWEKE 1 Limin OFE THAK L, EKIREHRAKZ 2 LT (7 0 VT BIEHE,
YN PERATE, ®R) 2E0 Sml F oM Lz, REHMHPOKEBI DO ZENE
120703 CRBIVB2+03mg/l, Chot, AFRBRIIEAHEIZ X I REREBITCH
Hi L7z,

b) BlEHEH - AEO4 K

RERTRHICIEERLAEZHET L b, AKROEBER L ¥ anguillarum
(SD040506) % VWV HEBERREZIT o7, REOEHEIIABRZEEEKCHRELEE, B
B & 2 BIEH T AREDTFA P2 HOTKE T THEDFA XL, 22-1) b) KELT
FHEECHIE Ui,

c) Bk

FAERBERT LA KREND 100 BT 2HD R C30L BABAE OkE20L) KA
L CHBRBRX & Uiz, 3 U7z V anguillarum 13~ 5 A (FHEAZ BB S CREMZER L
72b O T, HRBKEIC 10°CRUML 12725 X 5 I35 Uy, WEBERB oMM P k& R2ERb
7 A 60,000 ind% 1 B 1 EfREL, BEREERALRNRS 7 AMAT Lk, 72, #HE0E1
A2E (R0 %) KEERREZTY, ~WEREZHELE, &b, RBAEO 185
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B e ABLUOY T UoRERERNICHET O
B% 21 Cloil Uz BRI CEBRK LT,

d) HEEHGE
—IoERE IR TR X 5 FEZE (P<0.05) 2FERE L7214, Dunett's new multiple range
test LSV THERBREIZBT 5 FHEORREEHE 2T o7 (P<0.05),

3-1-2) R

fRE RS Table3-1 IZR L, MTROESREAEDL, CIVAVE, HMUVAVRE LT
MEEDJEICET L, £ Cf VAVRBAHRBE LV EFRIERE Mo, £, AEED
Cf VAVEDRHBR LY 20 %E B HERECIT b ol, ABRRHELREIRD
BERFNA—T T AVERENMN Ko, £, BTRIEBTZABOEY T Y AEHRKICLEAE
BLhRHEERRD b7,

KBRBOBERE Fig. 3-1 IR L, CEBLUHM U AVREOAEREL S BB E Tha
BT LR, FRETIERESBAL, | BELOYHREXARIIET Lk, 51, 6 B
57BN TERDEBRRAAWICEL L, Z0BMINBECHE b7z, RTHO
AR CIRB I U HM KA 85%127 Y, HMRE T 60%ELT & FREICENI T,

Table 3-1. Growth , survival rate and bacterial count of larval red sea bream fed on rotifer treated

with medicinal herb extracts for 18 days

Treatment Control Cf HM
Initial total length (mm) ! 29240.16 2.92+0,16 2.92£0.16
Final total length (mm) ? 7.03+0.19 7.64 £0.16° 7.26 £ 0,07
Final body weight (mg) * 3,12+ 0.55 3.82+£ 0,27 3.51 £0.20
Survival rate (%) 46.83 £7.35 4372+ 1254 4543 +7.23
Bacterial count (x10°CFU/g) * 3.09 +3.44 5.99 £2,95 4.73+£2.33
! Mean of 10 fish.

2 Mean of three groups, each 30 fish.

3 Total weight / number of the larvae (1 = 3).

4 Bacterial count on TCBS agar.
Values in a row with asterisk indicates the significantl difference compared with the control group

(P< 0.05).
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Fig. 3-1 Change in survival rate of larval red sea bream fed on rotifer treated with
medicinal herb extracts and subsequently exposed into V. anguillarium bath. Asterisks
indicate the significant difference compared with the control group (P < 0.05).
3-1-3) £

RETCH, VAVE CF BIBHM X ADNRA FH A LTHAL, < FL{FAD
AT RAESCENOLEE B LT V. anguillalum BERBOEBRIZFIETHEIC O THRE
L7,

MR CIRA LS, CIREBERERY 72 /)= eRIFUREENRTHS (Kim 1993 ;
ZJA 5 2003 ; Zhu etal. 2013 ; Wen et al, 2015}, HM {X Cf, Ac, Co B & Mm OEAHT,
AclITHBMER 28 oK Y 7 o /-~ B RE Sacchamyces cerevisiae & 71 & Aspergillus niger
RKIEEEEZ RO e LB (Seoetal. 2003 ; #2745 2007), ColZiik Mizkin
TS R G MR ER S B MR HNER 257 2 54 FRILEWA (B 1994), Mm i
NG, B, BE, BE, FELSAARBOLVIRERAL, BESETRELEZLD
T, b NCRIEEAER, BRERE, THIRFOERCAFEN, RY 7=/ —A, 7TI5—
V, BEREEREZSHELZFRLOBERENEEN TS, (Lee and Seo 2003 ; HES 2011),

HTRHZBIT S CF BT HM VAVRERORERBEIOREL, AERRMETEN-R
HBY A VFKIZHATERL T, LhL, 0 Vibrio BAIBEEICREZ I hhof, —
H, Vanguillalum WERBRIC X H24EBRL, CCRBIUHM VA VEAMNBRE L v ABICE MM
of, N—THEMT AVKTRDLIAEEZDE LBEVRER, CFIRGEhdRY 7= /2
R FrDERICL bR, BIRTRLEL I, SMELLHAIBITTS S
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il . v A BLO T VOB BERNTICET 3L

CTOFRIMITITE IS - BRES, MEL LT pH OE TR v T 7 — PO
BB, LEBoC, FAMTRFAFTAKICEENIMEDRLOEFBICEA LY
TE—FeBRTHIERED, BELL, CFORY 7 x /ARy F U RN BBt
Y oO¥RE 2 UG LR R A R LT (EEIR 2008), {FADHEARINEEEE fE>TW
TEHEEMEREZ NS, &5, BINENERY 7x /2 - AW EROBRE 2 IS Uik
BEE<HERL TN L bHERTE S, KO Vibrio BB KBIERL Lo In
DL, FE2ETCRLIEL ST TO Vibrio BHEICH LT Cf =% A IHETHEE RS A2
W EESSDTHA Y, EBIT, ¥ anguillalum WEREBIC LA ~WEAMN CFB L HM
U LVECHED LD, Cf O ¥V anguillalum 15T S HREHE « FIESEIC L5 & L AR
S, VAVEAL AR T ErE LTESEFHATE S 2P RENRE, ED (1980) B
FOBES (2004) B U AVEAL DAL LT, FAE~DOUEISIHERRIELLZ v U L%
HRAGRZ EETTCRBEL VWD, —F, REOREICH BRMIE L EEELEEED
FETLIEBMONTVEN (ZE 2014), FHEBO~F 4 T2 - 3dah KRBEH RO
EERRYICER L, ST OB, MRS X ORSRET 5 15dah HE 0 FiE ik
F45 (Tanaka et al. 1999), FREHIZRBWT, v F A {FRABICT AT EAL A DTS EAL LT
N=TEFRAGRETESZ ENFEN, FERERST Ol  BREERSER 0ORA 2 I
TEDAFHIRE N Z LITESEN,

32) TeTY
3-2-1) #MRB L TFHE

a) U AT ~ON—THRINEFROFREFE

U b DN—T7 % AT E & OEF RO 3-1-1) a) kiR,

IR FKERMRE v 2 OIREREO V<7 PHARN O B REIN G- 2S00
Z, WHEEGORMN 00 L AHMABICRE L THEERE, ROT, 2L HMUTAS
BN 400 L ARFARIT 4000 BTFoE LT, CERBIUHM U A VR & T ET
ULVOMRELERIT T, HFRICIK3dah VFTEO Y AT % 5 BE/mL OB EL#ET 5
L9 1 BEENCHTTE X, 3~20dah £ O 18 BEAE Lk, fEKRICIZABHEKS 1
Limin THAK L, BRENIAKE £ 50 om IZF 72 25W SEEREVEESEAT C 121L:12D & L, fHK
DI/ raaF L AREE 5~8 x10° cell/mL #iFF LTy, fETRBIISABIC X I FERY
BT THRE L, RBIHROKERS X UDO T 250£06 CH L8403 mg/L
TéHhoT,
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b) T A 35 & OF B ;

BB L U TIRICIZ AR L RERHIE L, Mo~ & 1 FRCRAKO4ERIC
DVTHAER, ABEREMERBD LRRN T Eh b, AEOV~ 7 PR THUF
DEECFMRBREER L, Thbb, MERBETRICEAMEDbIFEE 100 B OR
D B CHEEICRAEL, & 15 CTOEZTIZ 30 sec FHUEZOLYEESBEA S L
0L FMEAE CKE20L) ~RAL, BRLABD HhEHET L TAEBRERDE,

c) WERAR
HBABROEMIL3-1-1, o) WKL,  RB, Vanguillarum OEBREE 10’ CFU/mL
TR LT,

) HEiALEL
— B ES B AOPE CABIZ L DREE (P<0.05) #FEE L7121, Dunett's new multiple
range test {Z ISV TE BRI T B LHEOFELUE LT o7 (P <0.05),

3-2-2) ®E

AEHAEE Table3-2 1R LTz, RTRICKIT 38R, FERLOARRIC AR AR EZE
oz,

THRBITE T 5 EREE Fig32 1R L, 24 hBEOAEBRIICIBLVHM YAVET
70 %R L E <. MRKO S50 % &V ERCWEMEREECIE OS2 BV FERRRE
2RO T,

V. anguillarum BWERBRRICB 5 EBRLOR AL E Fig. 33 1R LE, WThORY 6
BERETRE{ETLUCRHZERAZON 2o R8.7 BRICIICIB L OHEM U AVE 30 %
R 2 HERF L72)S, MBRCIHETH~WELIM 2 H L ol EZE2R” A BT,

3-2-3) EEE

FEREICIE Cf BL O HEM VA VR ERBK E OBICEEE I b1, Y7 U0l
R 7~13mm CHbT 22 EBMEINTEY (KIS 1992), v ¥ 1 LRSI HARE
TLTHhOENERLT B EHEIRS, LhL, ¥ FALEE-TCOFBLIGHM =
FRAPFUTT PHFRAOBRERE LRV EBRENE, —F, MERBRISKRT Lz 20 dah
DAEZRITNTROK S 60 %IZiEL, Ffio<F L0 5 (1996) BE@E Li-d<w7 Y
DIFRDERRIVER T, BZ 6L, FECHRATEUERHEMOBE LS DT E
LWERETH T Z LRI PR E 5, THRECR CIBEUHM VAV ROABRRNPIE
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il . v~ F A BL OV 7 VOB RERFICET 5%

Table 3-2, Growth and suvival rate of larval striped jack fed on rotifer treated with medicinal
herb extracts for 18 days |

Control Cf HM
Initial total length (mm)! 3.80£0.08 3.80+0.08 3.80+0.08
Final total fength (mm)? 6.60£0.12 6.48+0.04 6.57+0.10
Final body weight (mg)® 4,06£0.56 4.03+£0.39 4.31£0.40
Survival rate (%) 57.67+5.09 57.434£3.13 57.1744.39

1 Mean of 30 fish.

2 Mean of three groups, each 30 fish.

*  About 0.2-0.3 g larvae employed 3 times at random from all samples were counted.

160 ¢
80 | |
[ I
S
2 60 F
&
g
g 40 F l
©
20 F
0
Conirol Cf HM

Groups

Fig. 3 -2 Survival rate of larval striped jack fed on rotifer treated with
medicinal herb extracts for 18 days and subsequently the air exposure for 30
seconds. Values are mean & SD (n=3).
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Fig, 3-3 Change in survival rate of larval striped jack fed on rotifer treated with
medical herb extracts for 18 days and subsequently exposed into ¥. anguillarium bath,
Asterisks indicate the significant different compared with the control group (P < 0.05).

KEVBERTWERFREER P27, B (1993) (3T HERBRAMFRER OB M0
RIRZFHRT D RV CH D L &R L, WIS (1989) & T HREY & iciiif ok
EEEHETTOARREETHL LRE L, CIBXOHM VA VR E MBEOFAE R
WHBZEIZDNRP 1D, CFRXRZEERIRY 7= ) — AT F LR, Vw7
VHADREEEEO O ETREELE L O,

BHD V. anguillalum BERBETH, CFBEIGHM VAVRO V=7 DRI SBIK X Y
BOARERE LR, WMoY A FROPREEFERTE T, BELL w7 PFATH
Cf =X AN V. anguillalum DENTOEEEEEL, BEE»MLOBRAZMH LI-EELDL
Nd, Z0XT, YT PHFRICH LT VAV EN—T X 2AONALFH AL LT

HMATEDZ EMWRENT,
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B XA BIVY T oS EESFICET AL
BAE i UB X ORN A SHACKHT 5 — 7 i o3

VHABILP T UHEEILSEND 40 dah ECIIEEEAE T, 208 LoEEHIC
HHEL 60~180 AfAE L CEMEFIEMA SRS, Ml UL ORIEICEI%N-0:YIE
BRENVEY VT OBEREML, FRIZED R N RAH CREEPHEREMETLT
~SWFEERBIRRERT S, BT, EAERIZIIE T Y R EEEEI £ A~V ETE
LT, ERELITI DA CRI Ry 70> T05, SHEEEROBRIIREDEOR
&2 BT 8, BARERMICEBREAFENICL L, TR CRESBYE 2 EE T
ZLPBEHERRA VM B,

AETCHIBEOFRIZODNT, "= A » VT PORHLEB L ORE YA A5
RORERA bV ATMEC RIET SR EREE L,

4-1) <& A
4-1-1) LA AHEA
4-1-1-1) HPB LT FHE

a) ARBEE

Table 4-1 ICEAEE DI BL O D2 OEA#MRER Uiz, Z L 2327BIRE LT DL IZITREA
MEAXRT I I—A%, D2IRELRR, FUERRLEAR BFM) BLUO4Ax73I I~
WEES LT, A, o7 v 7y, Halver L5 X I« IXTSAREMALIEHBLT
FEL, D2 IKRREV VTV EBAn—ADEAEEEHE, bty Cc iy
YryEMAlc, Zhb DI BLUD2 100gic CEBLCHMBE 05 g 2 ehEREInL, B
HRDECTRABLUTHILAKEAREMAZ T A8, BER0S5 ~ 1.0 mm b v M
UL BRRERER LT, 0B, BAME DI BLUD2ICCf & OM 25 LR %, *
N DI-Cf & DI-HM B L' D2-Cf & D2-HM & L, ¥, ~—7EREmoxHREs %
DI-C BLTD2-C & Lic, WPhOREE GRS 4 CORBEICBRET I ECHRELE,

b) AR L ORE %

D1 R CiE, BN 400 L FHBABICIE Ulc< #1 #if (KR 009+4002¢ »=
50, 35dah) 200 BiZ, DI-C, DI-CfB L U'DI-HM % 1 H 3 [H (7:00, 13:00, 17:00) faf
G LC2 HMMAE Lz, BRORIITEOLIT T 120 : 12D & L, &K A8HEKE 2.5
Limin TR Lz, HFPOAKEBLODO 211207 CB LU 8.6+ 03 mg/L. ThoTe,
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Table 4-1.  Formulation and proximate composition of basal diet (% of

dry matter) for red seabream juvenile

Diets

Ingredients (%) Dl D2
Brown fish meal 65 35
EFM! 30
Krill meal 10 10
Cod liver oil 5 5
u-Potato starch 3 3
Vitamin mixture? 5 5
Vitamin C 0.1
Mineral mixture? 5 5
Soybean lecithin 5 3
Taurine 2
a-Cellulose 2 1.9
Proximate composition (% of dry matter basis)

Crude protein 54.1 54,7
Crude lipid 18.4 5.8
Crude ash | 12.2 10.6
Crude sugar 7.8 11.2

! Enzyme treated Chilean fish meal, Profish S.A, Santiago, Chile.

2 Halver (1957).

D2 fPRHA I, B 250 L AMEUKIBICINE Lic~ 4 fifh CEBRE 0112 0.02g =
100, 35dah) {2, D1 f&EHE & A4RIC D2-C, D2-CfB L UD2-HM #8485 LT 20 H &
B Ll MM OKEIL 19606 CTH o, —F, DO —MEBE L RASECELL
BB MR Uiz, 208, FAERBRISMNC 3 HER ST CEE L,

c) JWeHH

FERMEB LU TIRICIIAEEZNEL, ER (SGR), HREHEMER (DFR) i L OMAs
PR (FE) 2RI VEHLK,
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w2 XA B0V =7 oY EERFICET AT

SGR= (In Wmf—In Wmi) /D

F

HRl#aEEE (DFR, %) = X 100
Ni+Nf Wi + Wmf
X — . XD
2 2
Wf+ Wd — Wi
FES®R (FE, %) = X 1060

F

Wmi : BRI TERMAE (9 Wmf: R THEHAKEE (o)

Wi : BAARERAAE () W : I THRARE (g
D: fAFHK Wd : EROBAREE (g
Ni : BREAM: R4 Nf: TR

F : REMIGHE (g

4) FHBER - BRI AR - BORER

FIRRRERIE TRIC DI FRROEKEN DEBRA 20 B2 T IR F v 7 BEBIZTRY LT, 7
min ZEHICTH L7 R ST RRE K 2 0 U7 R IR L CAERSR 2 R 5 FHIEER, 4k
LY 20 BEHY L C300ppm 7o ) F S & /LG | min FiFE U718, BiEBEAK S
7 LI ATV UC RIS COMM 233 2 REEERE, 2 1LC, 24K L0 50 2
ZHLY B C ¥ anguillarum % 108 CFUMIL IZTHE L - BSIRICIBE L2 18, 22°ClEkic L 55
KTETI10 BEAE L CERRERET 5 WERBR % = L,

d) MFhsLE
—TRESHROTE TLABIC L3 HEE (P <0.05) 7R L%, Dunett’s new multiple
range test (SPSSHZZ SV C ARSI 5 LHEDOE BEHEE1T o7 (P <0.05),

4-1-1-2) #EE

a) FIERRE
Table 4-2 ICHFEHM LR Uk, #THIZBIT 5 DI-C, DI-CF3 L1 DI-HM X0 Lk
E& SGR EHEERZS LA 2720, DI-Cf+ DI-HM R DI-C K X ¥ 8 < &V Vi 5
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HoNlc, —KF, BTHEIZBITS D2-Cf B LU D2-HM OEBEE L SGRIZD2-CRIL VA
BIZERTWE, %72, DFR I DI-Cf+ DI-HM 3 LU D2-Cf « D2-HM X3 D1-C 38 X T D2-
CR I V&<, FEEDI-Cf« DI-HM B L R D2-Cf « D2-HM K8 D1-C B3 LU D2-C K L v {8
F A Gy

Table 4-2. Growth performance of red sea bream juvenile fed on different basal diets with
medicinal herb for 20 days

Dl D2
Control Cf HM Control Ccf HM

Initial body

. 0.09+£0.02  0.09x0.02 0.09+0.02 0.11£0.02  0.11£0.02  0.11£0.02
weight (g)
Final body . R

) 1.26£0.05 1.39+£0.06 1.36+0,06 1.22£0.02 1.37£0.02° 1.41%+0.05
weight (g)
SGR (%) 13.1+0.2 13,602 13.5+0.2 12,120.1 12.6+£0.1°  12.8+0.2°
DFR (%) 6.92+0.30 6.20+£0.24° 6.36+£0.29 4.83+0.16 4.20£0.24"  4.30+0.19°
FE (%) 1245464 141.2462° 137.247.1 172.4£5.46 202.8+£12.0° 199.129.4"

Survival rate (%)  95.0£0.9  98.2+1.5"  96.8+1.5 96.3£0.6 97.3£3.1 99.0+£1.0

Values in a row with asterisks indicates the significantl difference compared with the control group
(P <0.05).

b) THFER - BERHEIEER - BORRER

THERBOAREE Fig 4-1 IR Lz, DI-C DIEEEEBRAESFERREER Ao
2, DI-Cf B LU DI-HM KOAFREN DI-C K L ¥ EWEBICH -7,

B OREBRM % Figd-2 R L, DI-CEB LU DI-HM ROEBEEII DI-CKRLY
FRICEESNE,

R TR OERSEE Fig. 43 IR L, DI-CIB LU DI-HM KD 4BRIE 97 %L
FERHERF LR, D-ICKTI3 B XY 80 %LATICAY, 6 LY EBFIHFRICKT
L,
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Fig.4-1 Survival rates of red sca bream juvenile fed on D1 diets from Table 4-2
with medicinal herb for 20 days and subsequently the air exposure for 7 minutes.
Values are mean & SD (# = 3).
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Fig. 4-2 Recovery time of red sea bream juvenile fed on D1 diets from Table 4-2
with medicinal herb for 20 days and subsequently anesthetization with 300 ppm for one
minute. Bars with asterisks indicate the significant difference compared with control
group (P <0.05).
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Fig. 4-3 Change in survival rate of red sea bream juvenile fed on D1 diets from Table 4-2
with medicinal herb for 20 days and subsequently exposed into V. angillarium bath. Lines
with asterisks indicate the significant different compared with the control group (P < 0.05).

4-1-1-3) B

D1-Cf RO FAAEIL D1-C I Ll U CHRICENR TV, ¥, DIIM KT DI-C K
EVERTOWERFRER R o, —7F, D2-CLE LR D2-HM KOMEREIL D2-C K X
DHRCER T, ZhbOFERNAD, CF B IO IM RO ~OWRMNIL~ ¥4 HA0
BEEPRET DI ERRBE N,

D1-Cf B LU DI-HM RCH DI-C R D FH - BB & OVRIEMIE I 2 HmdE R
EV 2 & bR C & /o, Hilton and Dixon (1982) IXAFIEESEEME T Lic == A Oncorhynchus
mykiss Cl&, 7= /% & ) — VBN ORERENPES ADZE2HE L. DICEEB
JO'DI-HM K CIIFFERE b M E LTV AR SHE S h B,
£, Voanguillahm & L 5BWBEBRBROLILREN DI-CFRB LU DI-AM KCEh- DL, B
2ETRLIEESE, ThomH AT HHEMERRICESL L E8BxLhS,

—%, Xie, et al. (2008) 1X K Rheum officinale =¥ ZAZEENBZT LV RFX ) UM, a4
Cyprinus carpio DEIREBRTE, BEHTA LV 2A0ER, SEREOUEBECECHL -
EERHEL, TV bTX) COGBRENNREBEOUWE L A b VAT LIZoR R
HT EEFY LT, F, Jianand Wu (2003,2004) 1, 224 BL 0T YA Pseudosciena
crocea \Zx 75T A U X Astragalus membranaceus ¥ & OV b U X Angelica sinensis % EFHZWRM
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T5HE, HMBROFEE A &Y VS F— AEER RT3 L2 8E LTS, OB
F O HM B ECHBLERORHAZHET S - LARE IR THS (Kim et al,
1993 ; Zhang et al. 2001 ; Seoetal. 2003 ; Jeongetal. 2009), BF* ©H<, BIBOVF A {FAD
e AR Z N N—TIEENDLADR, BT o0—F OfEARsE P RE L
Z A, BMARGBMEER R EE N UCREBIESR N U AGMEE 17 E S CRE R
HETLOTHALD,

AT, % D2 SBHKO FE & DI A KIC A THEZICEL TWEZ LR BE SR,
EARFB D2 ICIXEFM, B2 IV CRIGZ DY URES - MibSh Tk, £ D1 BLO
D2 FRHX OARBIZ R ERBNMIRLS, HFENLEZ IV C REZELBEECX I o,
e, ARTEOREHAN T X H#HA - RAZETTE, 2V I VRS LHERER
BOLNRNZEBHBR TS, ZhbDEAEEETLHE, ED2EERTRDLNE
FE OUWET BFM OFREICESSHEREE YV, Z0 BFM X7 PEE I v F e Lo bk
WEIROBRCTEZ NV HEMAKSEL, HRSEEOLBE AR LELOC, B
BRI HATH 3 FOoMETREL TS, w4 ChfAHNLEOHE - BRBIZCE
D, TOBRODEWERE XA DI LI BM, 55 dah FCORRAOHLLINGEL, EBEOM
BERDEFATES L-ULIEL TN & BHEE SN, Kotzamanis et al. (2007) %
g3 —n w XA XX Dicentrarchus labrax DAFRICREZ A7 EOMKSRYMERET A L,
RESPEBRRETCRBORENMEEIND Z L E2HE Lk, $7-, IBEERLE 56~60 A
DFA YA HUAYL a7 Hppoglossus hippoglossus ¥ DML & E b CSTE8ET 3
B> ANTF R>Z AT B OIEICEWZ & RAHE SR TWS (Rojas-Garcia et al. 2003), Ji
etal. (2008) 1, 25 dah BAMEDF A ~A 20 7 v~ 20 Thunnus orientalis DT VHE %
BE ARG CEZ LAWY, EREM KRBT 5 2 L CERLERTREDELRD &
LEWE Lk, £, EFMIZSENIWEEO T 3 ) Boh ST 07 R, Bz ®E
RiBE 2B OHLE AT U OER - S ERE L TWRETEEM S $ % (Liddle 1997, 2000),
Olsson et al. (1999) HAFHILBIT DLV A FF=r (CCK) OERBITOWTHEL, =
VATCEHEDP OB ~ORMBHORIE L HBNGE, #2439 7Y% Salmo salar CrIEE
BROGH - e NHET 542, BEFHLEL AR ERRHX 2B I LR LE, B
RAHRBR ORI OV TIPSR E R L 250, HARSFANOBRICH->TH
Bl VRV BRO—2>THAD,

4-1-2) FEE YA AHEMA
4-1-2-1) BB L OHE

a) PABRAEE
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Table 4-3 12 Cf B X U HM Z I 2 BAEEOMA &R Ui, 7 V7 R IR EAR,
REZ VRV BEBIWNEINT v &, IRERICITANE, WERCE o- RF—F%, &
BIEANRNR—UFOEF I IRTNVBEEBHE o- BAR—XAEEE L, EARFERO—
RERL VA Y NI R 47 % T RIEIO D1 B LU D2 EAFEE O 54 % L 0K BE L,
COERFE 100 gl Cf & HM K 0.5 g 2 2R PREFEMLTEIBEA L, 4-1-1-1) a)
WERELEFECERBREE 2R U, 270, EHERIITDT 30 %oKkEAREMLT
MNHEESmm DFEA R MLy PORE L, CCBLUHM fEHI A — 7 EENOMEB C
ARt E &b, BT 5 T-20 COBBWE CHEE L,

Table 4-3. Formulation and proximate composition of
basal diet (% of dry matter)

Ingredients Basal diet
Brown fish meal 55
Soybean meal 10
Wheat gluten 10
Fish oil 10
a-Potato starch 5
Vitamin mixture! 3
Mineral mixture! 3
a-Cellulose 4

Proximate composition (% of dry matter basis)

Crude protein 47
Crude lipid 14.7
Crude ash _ 12.2
Crude sugar 17.9

! Halver (1957).

b) Mk L ORE Hk

BR300 FECRARKE T F AR (EHERE24£02g , 125dah) % 25 B oIY
HUEEBRBRRI, Freofiz 1 328 (10:00, 15:00) fEREE5 LT84 HEMHEE LY.
BAORBIZEETZ AT 121 : 12D ICHE L, FRBKIZIE58EK%E 3 Limin T
KU7c, BEHBPOKELIOBRFERIERIY, TRENh220£46CRBLEW 7.5+ 0.3 mg/L
Thotr,
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o) WEHEAR LRI FHE

BB SO TIHCIMERESZME L, MERME L LTSGR, DFR, FE Z#i#i4-2-1-2)
¢) WESWTEHLE, #2832 8% (PER), RN OF 32 BiEE (APR), Rt
OIEEERE (ALR), WHIBIEHE (AFR), HITIBEME HSD, HWABEE (VS BL K
fewE (CP) 2 TREVEHLE,

flBhE X O lT IR O — AR D1 ACAC Hle L o, E72, FER LR % —80°C
CHEEHRAE L7218, TFolchetal. (1957) OFMCIEERMM LT, 10 %TritonX-100 S&1
TRYEAT AL, TG, PLBLIRTCHO §B&ZEIE LRy b
M TR RS, KR &AW THlE Lk,

F, BTRICEHSREBEND 6 B2 T A AICERY BiF, ~RY AHELEY V%
AWTEBRBREVELL, ~EJ b BE (Hb) t~~v b2 Uy ME M) 2F2hTh
VT VA PET v R EROECHIE Ui, & b, &ifn 5048 (3,000 rpm, 20 min)
LTHELRAEMBEDOT AN T— TR b A727—F (GOT), 79=vT 3/ b5
ATz 7 —¥ (GPT), HEREEIIEE (NEFA), MEBE VR uF A -a X5 12—/ (HDL-
CHO), #= VA5 r— (TCHO), PLEB LU TG OEMBICESEEZHEOF v b (5
VAT IF—¥ ClI-FA Y~ NEFAC-7 A FUa— +HDL-3 VAT —/VE-T A b
- A VRAF AV EF A MV DUBBEC-TA N a— b YT UET A FE-TA
U o FEMBE TR RSH, KR AW THE Lk,

Fie, MIEOY VF— AFEEERY B4 Ry bema 7 (AARKEETRIRASETS
1998) ¢, MiERLHEME (ACHS0) UV EoRMEREA VS KEL (1988) OFELETE
NWENE Lz, bbb, U9 — AiEHER Micrococcus Iysodeikticus (Sigma,St. Loius, IL,
USA) 2FEE L LT, ML L Hie37°CT0, 15, 30, 45 BLU60 min JGEEE, ISR
I H T D 540 nm OWLE OB BHRS, ACHSO M 10 mM =F L 7Y a—s.
ERF hTEEE (EGTA)E 10 mM MgCl 2 &% 0.1 %¥ 7 F ot UEEREMA T
20°CT2h Fih &, RIGRECET S 414 nm OELE OB ERE Lk, ACHS0 i 4x
10D T FRMERE S0 %Il S HHFEME 1ACHSO EEZE LK,
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280 R _ WEi+Wd — Wi 100
(PER, %) FXP
RAp oz sy wERe | WEPWD X Pf - Wi X Pi X 100
(APR, %) F X P
RN DI EER Wi+ Wa) X Lf — Wi x L
= X 100
(ALR, %) F X P
O NIBIRITE R (2) Wi : BUARHRRIRE (2)
(AFR, %) W @ WE S RETRBRGE (o
) Wd : HAROKRAMEE (g)
Pi : BMAMOAKED
ppm ok @ por s RER (@
(HSI, %) AARE (g) Pf : & TROKED
BRI EER (g)
- MIBER (2) Li : B0 AGOBERE (g)
(VSL %) = X 100 Lf : & THRHOAEKORESE (g)
’ RIEE () F o REDGER (9
B () P A0y RNIEEE (g
g
(CF) 2k ? (em)

d) THIFAB - BRRHEEEARR - B

THEE CRERBRE NG F F A 10 2E2EY LTS5 min B XU 10 min Z2HETH
Uiz, THZIZECHIC AT DO ¥k 217 Uk 30 L #MFEAE~AE LT, 6 hikicky)
HEBREPBELR, £, Smin®FHO0, [, 2, 4BX06hBicmEL-ZEEI BRT
I HKCEY B, ~NY VB LR TELL T AR B LT arTF A
BAHE Li-, fiE% 4°C, 20min , 20,000 x g GEOSHEL TH O MEL BT,
Na—ABLCaVF Y- AEREETNENTROX v b (FileiE TEEASH, KRk

& Ot Oxford Biochemical Research, Oxford, MI) T4#r L7z,

HERBEEAHBRE NS T & A2 10 B2V BT, 200, 400 3330 800 ppm D 7
=) FxL ) — AR~ 2 min B L, FREEKICE L CHhLIERREKELT 5 £ TOR

MZ2HE Lk,
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Hi : v XA BE GV T VOBMABRERNICHET S8R

HRABIERBENL T F AT 0 BTHORERY LT, v~/ 24KR85 8-V
anguillarun (SD040506) % S8¥E 47 101 CFU/ML U VEMSE AR ARKE, 1 BHY 0.1
mL §OMEENA~FEL TS 300 L FE CEARKE~RAL, 1 H 2 BIFEOREEE
EAREEEL T 1S BESE LAWIEERE RS L, A AEE K EHERR & RfficE
KL, ~WERBOHBUIEMBE L b 2 HETHE L,

e) Ak
—EESBOIE CABIC I 2 HEE (P<0.05) ZREHR L/, Turkey’s multiple range
test LSV THRBRIZBT 5 PHEOFEREHEERT L (P<0.05),

4-1-2-2) K%

a) BIERRAR, MEgtR, bRy, 2AKO—BRY, FKBOIFER

Table 4-4 IZEEREZE T Ui, RTHRICBITS CFB LU HM ROEBHEE, SGRBL Y
ARRIINRE L VEBREN TV, 372, IR EHMMIX O FE, APR B L O CF X
BB oD o), HMERBER L D EBEIEE» %, LiL, PER, HSI, VSIZi¥
R EE o7,

Table 4-4, Growth performance of young red sea bream fed on basal diets with medicinal

herb for 12 weeks

Control Cf HM
Initial body weight 24.1£0.2 24.240.1 24.9+02
Final body weight 60.4£2 .27 70.9+2.8° 81.4+4.7¢
SGR (%) 1.09+0.05° 1.2840.05° 1.46+£0.07°
DFR (%) 2.46%0.07 2.70£0.06 2.65+0.21
FE (%) 58.7+3.2° 60.5+3.3° 74,442 9b
PER 1.23£0.12 1.28+0.12 1.57+0.1%
HSI (%) ! 1.60+0.15 1.33+£0.23 1.49+0.24
VSI (%) ! 5.99+0,98 5.87+0.55 6.60+£1.01
CF 1.77+0.19? 1.78+0.14% 2.3840.09°
Survival rate (%) 84.0£5.3° 96.0+2.7° 97.3£3.6°

' Values are mean + SD of three groups, each 2 fish per tank,
Values in a row with different letters are significantly different (P < 0.05).
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Table 4-5 (Z# T ReO MR & MELFERS &R L, Ht ICEBZEIZAR bR o 7o,
Hb 13 HM EAE L CIEBIURMBREOIEIETL, IM REdREOBMICEREERH B
foo —77, M GOT B LU GPT B, Cf BILU HM RANBR LY FRBICE, o7,
TG, HDL-CHO B L U'NEFA FRBICH CFR ERMBROBIZZI I o7, HMED TG B
JUANEFA S EIIMEIC T, #iC HDL-CHO & &3 o7, LA L, TCHO BX
U PL G ECAREEZET 2o,

MHEY /' F— A IO ACHS0 FEMERE HM KAR LR, CIREBIXURRXOIEIE T L
HM K & X RR OB FRER A bR,

Table 4-5. Hematological and plasma constituents of young red sea bream fed on basal diets

with medicinal herb for 12 weeks

Control Cf HM
Hematological
Hematocrit (%) 328:+34 342+£28 337413
Hemoglobin (mg/dL) 5.50+0.9* 6.54 £ 0.58%® 7.35 £ 0.83°
Plasma constituents
GOT (Karmen/mL) 25.7410.1° 92 +2.6° 8.6+ 0.3°
GPT (Karmen/mL) 19.5 + 8.4% 102+£1.22 6.5£2.4°
NEFA (mg/dL) 2153 +285 2753+ 52.1 152.7+28.0
HDL-CHO (mg/dL) 143.0 £ 28,72 1582372 218.0+ 12.8"
TCHO (mg/dL) 250.9 £ 49.8 298.8 + 40.1 2594+ 693
TG (mg/dL) 321.1£32.7° 367.3 £ 76.8° 194.2 + 48.0°
PL (mg/dL) 841.5+96,2 858.2 59.0 954.1 £53.6
Lysozyme (units/mL) 20.4+8.22 53.8+16.4% 78.0+£12.3°
ACHS50 (units/mL) 156.3+12.0° 169.4+9.280 181.3£5.4?

Values are mean + SD of three groups, each 2 fish per tank.

Values in a row with different letters are significantly different (P < 0.05).

EREO—EERS, FEBOMBIBE L IBE 2 7 A% Tabled-6 R Lic, 2RE0—Ms
CREEEBRD bR ote, £, RPTOREERHRCHREBIR o708, B
DF N EEEBIT BM KA Cf RBLOSWRK L v @h T, FEBOMIBES &Ik
CEBELUNHM KA BEE L D ENMUEN 720, PLEEE CERB LU HEM BRAHRE L DA
BicE» oz, LL, CFBLUHM RICKMZEE 2P o7z, 72, TCHO S EICHRHZE
ot
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Table 4-6. Proximate composition of whole body and lipid and lipid class content of liver of

young red sea bream fed on basal diet with medicinal herbs for 12 weeks

Control Cf HM
Whole carcass (% wet matter basis)
Moisture 67.61£1.23 68.65+2,50 69.08+2.08
Crude protein 18.71+1.37 18.15+0.25 18.56+0.33
Crude lipid 10.02+1.41 9.26+3.00 8.53+1.07
Crude ash 5.95+0.30 5.69+0.10 5.36+0.32
APR 25.632.4° 24,7+1,32 30.8+2.1°
ALR 52.1+9.6 53.5+11.9 46.6%5.5
Liver
Crude lipid (% dry matter basis) 19.643.8 15.6£1.6 15.143.3
Lipid class (mg/g tissue)
TG 54.3£11.7% 55.1+1.6° 42.9+1.5%
PL 8.2+0,5° 10.4+0.3% 10.2+0.3%
TCHO 3.8+0.2 4,3+0.3 3.5£0.3

Values are mean + SD of three groups, each 2 fish per tank.

Values in a row with different letters are significantly different (£ < 0.05),

b) THBRER - BRRREIEER « BOEMNRR

FHRBIC T 5 EREE Fig, 44 1R Lz, 5 min OTHTH 6 h BOEBRICERARRK
M3 bR Ao, 10 min O FHTIE CFBL U HM KoAZRPHRE LY FEI
EI SN Py o

5 min OTHBIBTAMEaLTF Y — B IR Lo - 2 5BOREE(LE, Thth
Fig.4-5 BL U461 LI, M AF Y — A ERIEVTHORTHOFH 1h B TE—21C
ELES, BEN CEBIUCHM RV FREEIo, IS a— RGBT HEIC
Az LR L, Wb 1 BIUOR2NBINE—2E LR, CFRLIGHM RTCHEY—27#
WESHIIETL, 4h#O /A a— A5 RIIHBE LV FRICERT L,

BRERRBR O HEEREE % Fig. 4-7 R LT, 7/ FTm# /= 200 ppm 35 L0V 400 ppm
BRI B S OB IRBEIC A E R REET R P o, CF B LU HM KiZkiT 5 800 ppm @
HEEMEIISEE L D FRICHERE L,

RS ERE O EBBOR HELE Fig. 4-8 TR Lz, ABE CIIKE 10 HEE CREICE
TLER, CFBIUHM B CIIHE 6 OB CEMNUETL, Z0#%iL80 %EHERLTI0
B#MLARE EOBICERERA DI,

53



R F17E (2017

120

B5min O10min
100 &

o0
=
T

Survival rate (%)
N o
o] <

o]
=
T

Control Cf HM
Groups
Fig. 4-4 Survival rate of young red sea bream fed on basal diets with medicinal herb for
12 weeks and subsequently the air exposure for 5 and 10 minutes. Bars with different letters
are significantly different (£ < 0.05).
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Fig. 4-5 Changes in plasma cortisol level of young red sea bream fed on basal diets with
medicinal herb for 12 weeks and subsequently the air exposure for 5 minutes. Lines with
different letters indicate significant diference (# < 0.05).
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Fig, 4-6 Changes in plasma gulucose level of young red sea bream fed on basal diets
with medicinal herb for 12 weeks and subsequently the air exposure for 5 minutes,
Lines with different letter indicate significant differences (P < 0.05).
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Fig, 4-7 Recovery time of young red sea bream fed on basal diet with medicinal herbs
powder for 9 weeks and subsequently anesthetization with 200, 400 and 800 ppm 2-
phenoxyethanol for two minutes, Means with different letters are significantly
different (P < 0.05),
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Fig, 4-8 Change in survival rate of young red sea bream fed on basal diets with medicinal
herb for 12 weeks and subsequently challenged intraperitoneally with V. anguillarum. Lines
with different letter indicate significant differences (P <0.05).

4-1-2-3) B2

v ¥ A OFEH YA ARACH L TH CF L0 HM M 2595 &, BERIREAEHE
HARTHERCHATREE &bz, £#8A b VAR ¥ anguillarum WERBR COLERB L H
WHHRE, BRIESREF O LBEH AL R Tz, LEBST, v F A DF/A,
HLUB XU A AT, BEiN—7 CFBXU BM OBNWSIREHRTL T
EBCE,

e XA QBB YA AATOINOANA—TOPHRO—FERALNCT DD, BTH
B A AR o SRS, By, FEBORER S, R by AARROomEa v
I = s Fa—AERIZOVTHEAE, RECHTFAENENL TV CFBLUPHM K
TIIED GOT « GPT IHHEMNMEL, FiEEO PL EB&EE ok, &b, HM Ko
HDL-CHO S &iITMDORE LV Ehotr, Zhb oL, CfBXUHEM &M L Es 26
B3 b RSN EEITR I TN D L ERR L TN D,

—7%, HM K Gl Cf B X CRHBRICEATENIOF A7 BERBITELS, RIrTo
PEEERHRITE o7, F, BM KGRl TG 35 L O'PL & & ITFHER TG 5 &I {EH» -
o bbb, HM KCRERULEF V7 BE CEDIRTL£ERHL, BEE2ELNICT
FNF—E UTHAT 2 FMCREEH L TWA Z LSRR ISk, LA L, Cf XTI HM
REY2RARPLE LTH N7 HEECHAL TS Eahiol, ZOZERIHM
SEND CIUADERAN—TIREETHNS L, 4%, FRRENALETH D,
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Gl . v A BLOV~ T COME RERMTICET SR

5 min O T HRB T Cf 38 LU HM OFMZIRITH b e, FHEOME=L-F
VA B IR a— 2 EBIIHERX L 0 IE» o7, Bandeenand Leatherland (1997) 1%, #&
HCOLEENY FY A L o Tl arF >/ — BB TEZ L 2BE LTS,
Davis et al. (1985) 1%, Mo F Y —AZEOEMIEERTOT I —HEE{REL,
JFgCo 7 I )RR ER L BN ERBROEEE MO LI EER L, CCBLTCHM R T
BHBREL DA P VATHERE <, 10 min OFHR° 800 ppm 7 = / F I ¥/ — VEREHE D
BEWABRSEVWERBEICORB o0 RIS,

BEiOvFARBEITE TS, ¥ anguillarum & &5 5 HBRREC Cf B LU HM ORWAETE
BRE SN, B, SRR CIIRERME 7 8% E CHEME Tenacibaculum maritium 12 & -
THABRRMET L, CFBLIUHM RCHEEMEESRERTHIRA LRI T, 1
THEOMHEY S F—hd ACHSO EMHIX CF B LU HM KPR L V&l &2k, &
NN RCIERRERPBBEINTNEZ L ERBRLTNDS, £/, F1EOCF A Y
J— A% A Y B V. anguillarum OEFEMIEZREN, Cf B LU HM RiCki) 2 HEBEHRE
DENWABRRIZESS OTHA ) D N—T7 OREREEEIX Y ¥ Panaeus monodon,
71 YA Sebastesschlegeli, 774, & b INH Epinephelus tauvina 72 & CT Clc@iEEh
TW% (Citarasu et al. 2002 ; Kim et al. 1999 ; Jian and Wa 2003 ; Sivaram et al. 2004), % < D
—FRREBLEROB D InT AR, 7R/ A4 8, ERE, ZEER EBE TAo
NEVER, haTxzu-i, ba bz ) —AREYREERTVWS (Hollmam2001), BEH
<, RN TERSNEEMMBMEERELFIXBEIL, AFERERETI®I L TEAD
FEIRBHETLHOCHAS (Kapahietal. 1999),

bR, BEERREZE TR o BFAERECHHE - BOEREB ¢l HM OZRA Cf X
D@ oTr. FANT 45 VT Oreochromis niloticus, © 7 A, 70 A8 TCEEON N—T
2 X BN ERGEPHE IR TS (Jian and Wu 2003 ; Kim et al, 2003),

42) T

4-2-1) U XA

4-2-1-1) #EHs X GHE

a) FABRESH

Table 4-7 {2 Cf BEL N HM 2¥INT 5 BARBOMAE R L, WIS (1987) BL O
Takeuchictal. (1992) OBEITHEL T, BEAMBI BT XTI I—NEF 7 ERE L,
EEIRB L OEERE LT SHMBL G- R¥F—F %, EbIE Ao vs Iy
BIOIATVEEY, ZLTKRKEVIFUE o- BAun—A%EA L, ZOERFAR 100
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gl NA—T CI & HM & 05g WM L7, 7ods, RBRAIE OB 4-1-1-1) a) KEL
7o BAFEO—FRS (Tabled-7) 1FFTio~ X A HADFE (Tabled-1) I2H-<TIck
T, HEESERENCEN I EERWTESE A ERIT o T,

b) AR X CEEHIE

B A0 L FNEKE A~ <7 VHifa (EHIRE 04+ 0.1g, 36dah) % 200 BT 2INAEL
THRITEARRKE, FEORBRERE | 8 38 (7:00, 13:00, 17:00) faf#5LC20 H
MfAE Lz, BREIAEEOGIT 2 T 121L:12D & L, £3RE/KEICIEA1E K% 3 Limin
THaAKk Lz, BERHBHOARB L UBEHFRERN, Th2h192£27 CBLUI89+ 03
mg/l. Thot,

c) WEHH

FAERBB LUK TRHICIBERNESEM L, SGR, FE, £RRBEFE 4.1-1-1) ¢) ITEL
REVEHLE,

58




B v F A BLOU=7 OB BRESWICET OH%E

Table 4-7.  Formulation and proximate composition of basal diet (% of dry

matter) for striped jack juvenile

Inguredients (%) Basal diet
Brown fish meal 65
Krill meal 10
Cod liver oil 5
a-Ptato starch 3
Vitamin mixture' 5
Mineral mixture! 5
Soybean lecithin 5
o-Cellulose 2
Proximate composition (% of dry matter basis)

Crude protein 54.64
Crude lipid 15.81
Crude ash 13.91
Crude sugar 7.34

1 Halver (1957).

d) FHBAER - BRI RER

RPE TRICIIARBREN D LEREEZ Y BV CHifi 4-1-1-.D, DI LEFBECELT

HEEBR I & OUHEMEIR B & I L1z,

THRBCI, SRENGI A A2 BE2RY EFC7RBEX0 10 min LiCFHLE

%, EEEAKETEE LA EL T4 BB 2 REREEHE L.

FEEERER LR TR AR HE 5 20 BED L C, 400ppm O 7 = ) Xy ) — KIS
1 min BELUCHEEUEE, FEHEAEEZLEAE~BLCRETSECORHZAIEL

7:,-
—o

e) s

—RESBOTE CABIC L AFAREE (P<0.05) ZHEFR L7214, Dunett's new multiple

range test IZF SV TERBRRICB T 2 EHEOFEEHEZ{T > (P<0.05),

4-2-1-2) &R
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a) fAE R
Table 4-8 T RER T Lz, RTHICBITABER CFEAMoR IV FREICE N
POEBEBICAEEREMER o, £, EBRI2STOHEER CEL TN,

Table 4-8. Growth and suvival rate of striped jack juvenile fed on basal diets with medical herb for
20 days

Contro} Cf HM
Initial body weight (g)' 0.4+0.1 0.4+0.1 0.440.1
Final body weight (g) 2.1£0.5 2.3+:0.5% 2.1£0.5
SGR (%) 8.9+0.2 9.3+£0.2 8.9+0.3
DFR (%) 5.7+£0.2 5.3+0.2 5.6+£0.2
FE (%) 125.4+6.4 137.9+6.2 126.4+8.3
Survival rate (%) 99,3::0.3 99,340.3 99,7+0.6

! Mean of 50 fish,
Values in a row with asterisk indicates the significant difference compared with the control group
(P<0.05).

b) FHAAB « BB

THRBRICKIT S 24 h B OAFRER S Fig. 49 IR LU, THIEHEN 7min B8X O 10 min &
HCOFEBEUHM ERHBR LV ENCE N2, FEREEZE TR, o7,

RFERSRER I 3517 % BEERRA % Fig. 4-10 IR U, REER I BRI AT HM KXFEERE
WERELER, CIREFRBRELOHICHFEZL R o7,
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Fig. 4-9 Survival rate of striped jack juvenile fed on basal diets with medicinal herb for 20
days and subsequently the air exposure for 7 and 10 minutes. Values are mean = SD (# = 3).
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Fig. 4-10 Recovery time of striped jack juvenile fed on basal diets with medicinalherb for 20
days and subsequently anesthetization with 400ppm 2-phenoxyethanol for one minute. Bar
with asterisk indicates the significant difference compared with the control group (P <0.05).

4-2-1-3) H4E

4.1-1) LU v 5 A RO TRE (Table 4-1) ATV <7 PHA T, ~—78MN
WWES LEZ DR AFEERREEIT R, RTHIZRBITS Cf IR OBEEDAHBMIX
T oAEBICEN oK, BEHL, o7 VA LT CFBIUHM HRERERR ORI
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LSO LHRIERVD, HoTUINENVI LETRRTHOTHA Y, HE (1965 12k
HEMER 3 em REOF AN, T oL an VERSY VY SR BET
B, ERYEFBIZHETIERE 10 em AAD V=T AL, UL 9P an sy
BT 52 EARERTHD (&8 - HER 1993), ZhbOMR EANEICBIT TR
EhD, 2EIon B0~ X A HAB LRV = 7 CHAOZRBERLEEHZCBHERITED ©
FERILTCWALOLHRIND, FEICR - CIEERAORSEEMESAaE L, H@EL
EHROHELAARAFE CHREORALHERS AT TE TS, LirL, GFRECRE
TN=T OBRIGEOPRD bR 01, WREOHEERIEEOENCE S ovg LR
VY,

— 77, AR CIRRMEIC L 2 HBRBE TP 2R, THERERE L ORREE R
BT L ERBORERIIL, ARRREE TR Cf BL U HM KAEMNCERT
W Z &k, 7 VHAICBWTHEAREAR b VATMEZ BT 2UREBH 5008 L
B, 41, BEHARNBKETHS,

4-2-2) FEEV A XHA
4-2-2-1) #¥EbB L OFE

a) BB

Table 4-9 i~ Cf B LT HM ZINT S HAFR OMERER U, # o7 BIRICIREAS
%, IBEIRICAME, BEFRIZ - AY—F %, EDRAAA—UFOEH I I X TR
W TN EIRES Uiz, ZOERRRE 100 gl Cf & HM 3R 0.5 g 2 2h Zhiimin Lz,
ABRATEHIANHET 4-1-1-1) a) WRLZFETHRE LE, HL, 30 %YOKEKEZMZTHHE
B3 mm OEARA MLy MORBEL, BEHRIIThRhok, £RBEHIRETSE
C—20 COMBEE THRF Ui, ERFARO—EROICONTHB &, ¥ 32, HisE,
FEE B L OHUR S, ERER S50, 15, 19 B LG 14% TH Y, 4-2-1-1) a) OEAREE (Table
4-7) AT, fiEZ 87 R TNMIE LB S BN L,

b) AR LI CEHEHE

B S00L % FRP AEKRE~, o7 UREE VA AHA (FH{EE 16.0+0.0g, 128dah)
60 BT ONELTRIIEERBRRI, i 1 B 21 (10:00, 15:00) fagisE L
T 63 HEME Lz, BRNOBEHZEOETE2H VT 120 : 12D & L, &R AENEK
% 7 Limin THA L, SHEFHMP OB L OBERZERZF R 207 £ 14 CBEWT
8.6+ 14dmg/lL Thote, i, MERBRIEFANC X IRBERCEB L,
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Table 4-9. Formulation and proximate composition of basal diet (% of dry

matter) for young striped jack

Ingredients (%) Basal diet
Brown fish meal’ 68
Fish oil? 7
da-Potato starch 15
Vitamin mixture’ 5
Mineral mixture? 5

Proximate composition (% of dry matter basis)

Crude protein 50.3
Crude lipid 15.0
Crude ash 14.2
Crude Sugar 18.5

! Peruvian anchovy meal, Marubeni Nisshin Feed Co. Ltd., Osaka, Japan.
2 Ueda Oils & Fats Mfg. Co., Ltd., Kobe, Japan.
3 Halver (1957).

c) JIEEHB LGOIk

BB LUK TRICIGEZNE L, FEFMREL LTSGR, FE, DFR R E% 4-1-1-1)
¢) B 4-1-2-1) o) WRLARICL VEH L, ff L ORIECF RO —AR 71X AOAC
B (1984) ko,

TR AES 3 B2 B CAR Y VB L Y O CREEIMR L Y il
L, Wb BXUHtZZENFENRIT VA AT BRI OREMETCRIE L, £, L
$t& VT TG, TCHO, HDL-CHO 7 8% E{bZE B8 (B4 ¥5 4 4 A 7000V, Fuji
Film, EJX) G, NEFA BLUPL S &% 4-1-1-2) ¢) KEULLFHETHIFLE, o PL,
TG B L TCHO &Y 4-1-2-1), o) WHELEFETHELE,

d) FHERE - FEEMEIERRER - BORRR

B TR IC AR S HBEREHE T Y BT 4-1-1-1) IR LAEFRICE T TR
B, BREMEERE L OYSIEE ¥V anguillarum 12 5 D BCBERER® 944 L 7=,

F RSB ONME CEERE 2 E T, THERRB SN a—AE5ED
BIZHONTDRBRR L, Tihbbh, FRRENLI VF A 16 RERY LiF T 5min 2
HIZTH LT D, FEEEKE2EE L 1S0L FAREAE~HCHRAEL, 1, 2, 4BLT
6hBIEAE LD 3BT OWMY L TAY VRE LY O CREN LM Lz, I
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WA - R ERITEMFEISITERE (B FFA 4 A 7000V, FujiFilm, BR) ZHNT
HiE L,

BREEERBIIERBRE NS 30 B0V i, 800 ppm T2 J ¥ H S — AWK~ 2
min BRER L TH 5, BEREKEHZ Liz 150 L FABKEICIAL, KEE COBRRE.
LA L CER R EITY ECORERMEZE L. BB RETER L,

WRABREIESRBRE LS 20 BT oRY LY C, y7PHAZEGRBIREL ¥
anguillarum (SD040506)%, 2x10° CFU/mL BRE A AEKOBECHTHEL, 0.1 mL/BEZER
MIZHEBE I Uiz, 8, ¥EHOITER, 28BRX cHALERICEELLZI 2D,
’i\lsz\b\ﬁﬁzhwbb ENAETRAII S BHIZAT TITo ., FHEEIX 300 L FATE~IY
FLC1H2EHBMEL 20 BEO~WEEREEZGAFE L, RBT 2 KECTEE L, &
B, #HRY LT~V EAEILI I E T FIRICEIE L W 89 LC ¥ anguillarum ERER L
7o

¢} MRl
—ITLERE SRR CABIC L 2FEE (P <0.05) T L7212, Dunett's new multiple
range test KK E-SWTEARBRICBT 2 EBHMEOFRAME LT o712 (P <0.05),

4-2-2-2) FEE

a) FIEHM, migEisR, bRy, SRKO—BRRSY, FERBOIREMR

Table 4-10 A ERIEE T Uiz, RTRHOBRESCABRRCHERERZEDR 2L, WThbE
T, —F, DFRIZ CEB XU HM RAK K L &2 -722 & rh, FEXR PER [ Cf
RO L 0 HBICERL TR, ThbORMEI/ NS o7,

MiEdERs L CMUEOEE 7 5 A% Table 4-11 IR L, HB XU Hb KERREMZER
o ts, M TG, TCHO, NEFA BLUPL SR L EFERREMER AT,

HDL-CHO & &3 CF B XU HM RBAEVERICH Y, JHRE L HM ROMICHEEENRD L
iz,

LHEO—BEBRIB I UIFBOREERLIBE Y 7 2% Table 4-12 IZxR LT, SAfEO—
RS REEERED bhiehol, £/, HSI & VS, APRBITTALR I2h KEZE 2,
o7, LL, HEBOIEE, PL, TG B LU TCHO §EIIWTR b AIRREMEL, CFXB L
OHM EOJBEIC LR L, HMEOEER LU TC SEIIXBE LV ARITE, - T,
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Table 4-10. Growth performance of young striped jack fed on basal diets with medicinal herb for

9 weeks
Control Ccf HM

Initial body weight (g) 16.0+ 0.0 16.0£ 0.0 16.0+0.0
Final body weight (g) 62.0+0.6 63.6+19 62.1+1.3
SGR (%) 22400 2.2+ 0.1 22£0.0
DFR (%) 2.8:+0.0 2.7+0.17 2.7£0.1%
FE (%) 65.840.5 70.8 £2.4% 682422
PER 1.27+0.01 1.38+0.05 1.3 3+ 0.03
Survival rate (%) 989+19 994+£1.0 98.9+1.0
HSI! 13401 1.4%0.1 1.4£0.1
VSI!? 43+£03 42+0.1 43£0.5

1'Values are mean + SD of three groups, each 3 fish per tank.

Values in a row with asterisks indicate the significant difference compared with the control group
(P<0.05).

Table 4-11. Hematological and plasma constituents of young striped jack fed on basal diets with

medicinal herbs powder for 9 weeks

Control Cf HM

Hematological

Hematocrit (%) 41.66 +£2.84 44,16 £2.55 42.52 £ 531

Hemoglobin (mg/dL) 13.02 + 1.00 1436+ 1.14 14.46 £ 2.01
Plasma constituents

NEFA (mg/L) 101.58 £ 4.99 134.42 £24.81 104.58+ 2.66

HDL-C (mg/dL) 207.67 +2.03 225.56+ 1541  236.89 + 14.87"

TCHO (ing/dL) 287.67+11.55 321.56 +£23.76 301.56 + 5.67

TG (mg/dL) 143.67 4 15.63 166,22 % 19,67 152.56 % 5.50

PL (mg/dL) 832.19 £59.32 935.35 + 53.14 772.4+£245

Values are mean + SD of three groups, each 3 fish per tank.

Values in a row with asterisk indicates the significant difference compared with the control group
(P<0.05).
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Table 4-12, Proximate composition of whole body and lipid class content of liver of young

striped jack fed on basal diets with medicinal herb for 9 weeks

Control Ccf HM
Whole carcass
Moisture (%) 66.80 + 1.32 67.58+0.58 67.00 + 0.37
Crude protein (%) 19.37 £ 0.48 19,23+ 0.14 19.40 £ 0,30
Lipid (%) 9.50 % 0.97 9.34 +0.76 9.53 £0.35
Ash (%) 3.46+0,07 3.55%0.28 3.55+0.17
APR 25.61 £0.76 27.39+0.73 26.88 4 1,11
ALR 47.66 +5.78 50.21 £ 3.51 50.03 £ 2,26
Liver
Crude lipid (% wet matter basis) 976 £2.77 12.104:2.51 17.84 £2.21°
Lipid (mg/g tissue)
PL 9.22+1.35 11.94+4.42 16,19 £2.37
TCHO 2.86+1.36 3.094+ 096 4,34 % 1.03
TG 82.5+23.77 102.79 +£23.60  147.13+ 2227

Values are mean + SD of three groups, each 3 fish per tank.
Values in a row with asterisk indicate the significant difference compared with the control group

(P< 0.05).

b) FHIPAER - BRERABY - BOIRAER

FHRBICBT A ES N 3 — A EROEE Fig. 4-11 KR LTz, 2238, 0hOmfEs v
a— RGBT U OMRADOME S Uiz, s a— A8RBORGEICHARRREMZRR
WO LNARPoER, FHI~4hHBE THIREAHE Cf s L U HM RIME < #:# Lz,
6h BITIHEXEHFIFSE LWL ELE,

BEERER I BT DA R R 0 B EREA % Fig. 4-12 R L, HERMITHER LY CfK
BLOHM RPAHFRICEDNP- T,

HRRB B IC B A EREBOEL % Fig 4-13 1R L, MR T 8 BEM HA~WIEAN
Wb 12 BHRECIHEML, EBRITO%BUTIELE, CCBLCHMES 8 HBXLD
9 Q%MD ~WIEBRED SRR, 10 BEROATREIL 85% LR LTz,
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Fig. 4-11 Changes in plasma glucose level of young striped jack fed on basal
diets with medicinal herb for 9 weeks and subsequently air exposure for 5
minutes. Values are mean & SD (n=3).
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Fig. 4-12 Recovery time of young striped jack juvenile fed on basal diets with
medicinal herb for 9 weeks and subsequently anesthetization with 800 ppm 2-
phenoxyethanol for twwo minutes. Bars with asterisks indicate the significant difference
compared with the control group (£ <0.05).
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100
NI T LT L TR L L L

o | & - - -
S
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=
E 40 —O— Control
A corndees Cf

20 F -8 -HM
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Days

Fig. 4-13 Change in survival rate of striped jack juvinile fed on basal diets with
medicinal herb for 9 weeks and subsequently challenged intraperitoneally with 7.
anguillarum. Lines with asterisks indicate the significant difference compared with the

control (P < 0.05).

4-2-2-3) Z5

AEICRIT B e T VT A AHEAD SGRIZ4-1-2) D F A BE YA AHALVES,
FE R4&BRBICEBERRD LR b BE VA AHATLY A BL GV =T
DOERERICEEEORVWT LR L,

Cf BLU OM ZEAFEEHCEMUL O~ 7 PHE V1 AHATIE L THEERE IR
EBWT, BMBESBRD BN 4-122) v FARBEF A ARRERRDIBREIELO N, v
T H A LR UAFANLHA~DBITAT— VP bECEROSEPIZLED, F i,
ZOBAT & WA L-CHIPIEB SRR X 0 S Es T 5 LB b = 7 VEMAEIGHE
WEBOBEENBELLBETHY, v ¥ A MR 4ARED/NS RIROSE T % (Fig.
4-14), ¥, EWEERICHTOIBERIR~ AL BT VX0 ENS, BERICELWE
Mssita by, T bR EOTBROENND, WEOIEBRERIIER T 5B HE%
IGBRIZEROLL - LB IDR LD, Thbh, v 5 HATHERL ZHEHIFIE
2 BRI LS NEE, B TOECREASBERL T BORAPENLEHCE
745, %2 CHBAE AW SR RCHERBIES Sh, #ha &) - EBBTT5
B AR IS, BT 5, “hiEHLT, <7 UHACREBERLZHEAIE T~
¥4 LR MLER T RICEBT L, BROS < BERICBA LT L BER
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Stomach

Intestine

Pyloric caeca

Fig. 4-14 Digestive tract of young red sea bream (13.5 mm TL)
and striped jack (17.5 mm TL),

WL BHEE - RIRSEDERNLHRELITRS, LhL, MAELEH LRVt
FIEDOEE L & HIZIR2 108 - BIBICBITL, ZoMCHbRIBELSTT50 2
BENhD, BELL, CIBLUHM OFMPBRBA LN~ F 1 T, FhbicgEhaE
P LRI ORISR U L, BE T o — T ORER S LTENOERRERERBE
B L COEWRBEREZ LIS, —FH, WIMBERL LN -T2 ~T VTR IS
=T PP ERICEA LEES, 20 LEMIE-CHERIC RIS TORRE o b
EOSL DS LIRY, SRICRENTHRG ABRMBETHS S,
FHRBRZEOMFE A 2 — 2 EBICEFERRMEL R o e, OB X HM Kid{k < #
B oBmich ok, 7z, REBRORERBIL Cf BLO HM RAMRK L v AEICESHE
L, ZhbDEERE, N—TREFENRDZRY 72 )=V EOFEHRSN, <7 Ol
VoA AHAOREEEE M TIHMBRBELEDOLEELZLRD, B, Y7 VRN
T A RO RIS O X A BEICERATE, o, BEHL, M TG BL O
NEFA S EPR VT UVTHELL B EIREELTWEOE L,

VT UREE YA AR T D Vo anguillarum DRERER G, CFRBLUVHEHM Ko47RE
FERHBREIDARICEHE TSN, o7 PVHAL E LIS CIB IO HM ORI EEE
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WL, ZRETHRAAZ L HIE, N—TF X RO ¥ anguillarum {231 2 BREME L @B
MLEBRICESCDOTHL I, o7 POERBIUOEEEEBINLNDIILES, Sbh
5 40 dah F CIIER LMY CEEFE SN 2R, TORIDE LOARICHE L Ih CHEEIE C%
REND, ZO#BEBEICBOW TR B NCKESKBIETLTA F VABREBICATRE
o, R, ®IBEICIE Y anguillorwn ZIRERE &35 87 VAESER L, AEOMES4H
WRITBEEZX D, N7 CET7 VAEOHEEZMATEDL Z L2 LN LEREDOHER
i, SROFABLOV=T7 POBEBEEITOMIIRKWCERT 5 b0 LHEET 5,
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B~ A B LUV T VOB RERITCET 255
BSE KBS

2 A4 BLOV~T7 POPMRETHEIC BT 28RN EL, ~N—TOoREERAE VLY
~OGH, FHABIUEE LT ANAN—TOBEHRIZOWTRE L, MRAEOENEE
BIROMSICET A DA RMR R B, UTREZOEEELRET,

PSR E RSB 5 EFNEL

2L BLOVT VD LIEEEE 3 dah ¢, HA v 7 HEBICHBESED
{£T L, DNA 5 ESEMN L, ZOBHO{ARILERCHILBEREEHMET LD, F
RPGLEE L2 o xAF—RE LCHATAZ SRR ENTZ, =RF—RNELRRNWT
O, HEBTRAX—2BD RN VSVCHERT LR, AXBRVBRO ->TH
DR R,

F 7, BAERERA L FADLLHA~OBITEICE, Hi¥ /0, RNAGE, DNAGEE
LUVALP IR AR L, A8 - REPATEICSL - BT 5 2 L B AL BHERR S
N, ZOMMREREERRS THLZ VA7 EDEREPED THEWEEALNE, L
ML, A BT LAEOHEESEORME, HY o7 HICHEL TEPNTH T
B, o7 UTIREEORMEA, Thbb, 16dah BE 28 dah FHETRESETLIZZ &
b, WTROARTHEER IV —JEE LURRBICEE IR TWAZ EBRRR SR
770

- & A RBE BB SR & FHADOHELE ORES Fig. S-1ITR L7 (B 1969,
1972 ; Fukuhara 1985), EHEHEND U AL, FLCTAT I 7HEDOIRICKEET M, Zh
B AR TR A O MAEIEE CH D EPA ° DHA 2 BB ST ClE%T %, Th
¥, EMERHTIBIT % EPA R DHA S EMARHCHE &h, ORI ARED
NTEER, FABIICBITA S A2 BEROBENZ ERFRHRCRENRLLZ LD, £
BB ORI H T > CITIBE L b VAV EERICHETHOHERD D, AR TRE
ok BRI AV DR 0B EIREEBIZBHOICENT D, TBREKREREEY &
Z—HHERECRYAVOF AV EERBICVEB LV AVEREREERL, vHAB
FOV T VERDEREEED B L ETHRIZLTHS, '

¢ ¥4 CIX 14 dah 75 Acid-Pase iEHES LR L TEHBOSb - BRBHBED, ©—7I10@
35 35 dah ICENER - BEET B L FRB S iz, o7 PCRER 7~13 mm (16~24 dah)
W - PRI AL - BRI T A L BE SO A, B (1985) RFASICBIT L Z N
2 B OBIEFMRERIC L5 b 0C, HiEREREEL R OY V) BOWLSIRIEHER
HhbfTbhd L EHE Uiz, BEERLFARE IR L T A OBEIMFAI
FAREMTHY, Fig 5-1 KFRT X912 20 dah 2 HAEMER &P LD bELS SN iR
THOREE LI,
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Bottom or wall dwelling in the night

' >

Gastric
Pylorkc cacca
Transformation
< > Artificial diet
Intestine
Liver ——
Pancreas
Artemia nauplit
® Rotifer S

1 10 20 30

Days after hatching

Fig. 5-1 Feeding schedule and development of digestive organ of larval andjuvenile red sea bream and striped jack,

v A BLO~ 7 VOREE AE TIE 10~20dah (& LI LTS RN REAT S, B
(2003) ¥ L' Ishibashiet al, (2005) Ik OHBICERRBEEENHERL, A M UAGENME
TI3oLE#E Lk, AR TS 20deh B CHIBESEME T T 2HABRD O
Edb, A BEBRCEBELOEDImINY —EEREETAZEC, A L ATME
METT200E Ly, v¥ 1, 7 P8I0 40 dah B CIEEE BN EH LR,
TOEI B LA - REOTA A —BE L, BRLEZBE2=FAX - LT
EETDHZLENWELERY A P UATMERKESINLDZONS Ly, il EERR b
AR BHE EAERAME LT3N ARORMNEIRIT B, FORicEi S h D e
N RV VFEBAPCRAEZBETDE, v F 4 CHAEE 20mm Y EofMATHBLTS
ZEPEEND, MAT, 7V CRUEBOTBERREEEZERLTE2E30mm BLERLR
HE LW,

N—T OHEER & U AV ~DiEH

ARBER T, VrF Y (Massamedicata, Mm), 2% (Crataegi fructus, Cf), BV
Z 3EX (drtemisia capillaris, Ac), &2 = 17 (Cnidium officinale, Co) & % OIEEM (HM)
T, CEB X OEM A & ) — A % A 7RO IR (V. anguillarum, V. alginolyticus,
A. salmonicida, P. anguilliseptica, P. damselae subsp, piscicida, A. hydrophila, E. tarda) 12
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gl v XA BLOV <7 VOB EEEATICET 5015

T ARG ENRD LN, F, UAVERA~DO CFBLGHM =% 208, v
LIAKN O TCBS ME 2 WD €59 R0 b5 BRI,

FENGAERR CFARRET IEROZLBVLAVEN L EETHZ BN TEY,
IHE CREBEK~OARTERSCHAEDEORML, FHREOREAZET FHEER g%
ERPPRBER TV, LI L, BEAERR TOY A VERSBERRE TR TEY,
MEASEOERIRORD - ZEFEFL BHEETERNE L bIL, BERBEDIEDEDLN
BVWORBIEEALETHS, RETCIFRBIPHM =X AR, ULIKNG Vibrio BIERE
WA ERBHEERHOZENFEN, MEOREELE BRI RESERRCE S REMED
SRR X,

AT N~ T ORGSR

T HABLOYU~ T UIFHAK CCBX O HEM 7V AL, CIB LU HM ¥ RO &
EHE LT, REOMERE, R b VRMME, Vanguillarem 263 550REER EICRETH
Bl oW TR L,

Table 5-1 12 CEB L HM OFRIC W CE &b, CFBIUHM =X R L |EREZNE
NU LY L BARAREHZRMUE L 25, =44 OlELEERBIVThORTBREIC
BOWTHEBINGER, v T VTOHRIRVLH o TCHENTH -, ZORKE LT,
HILEORERKELRRZZEREZLNRS, Tibh, FMARIFALOHA~ZBITY
LHEERICE - ook BN CE LR, v F A CREBPRRIC 4 KO MR OB
M E 2 TR LR WEEH oI LT, ¥~ T P TREFOMWERROHPMEMN
W ShEVEE2E > (Fig.4-14), BZHL, Thb—TRGENDIRI 7=/ =i ¥
OEHDED, ROBE Lo A CHBE 7 v — 9 29I if L CHBRUINRE 2 g
T 58, REXRMUMELEVREBOL 7 VTRIBAZ 0 —J 0ffi»s 5 L {{Tbhin
DTHDH Y, SEHEHMICBRT BB IRFRETH D, T UHEE YA AHAOT
HREC Cf B L HM OB REA LR b oTl, v X A O LB L UHEE Y4 X
HAB IOV 7 PHATHE, THROEBRENRMEX CHEWMERE R Lz, —F, i
B4 BLOU-T7 VomH LB L CHEEGE Y4 AHAT, BERNodBEIY cf b
JOHM R FRCECEERBRE LN, FHRBRIZ I BT =T Vo=
NF = BIORTNa—AGBOELER LS, HBRID Cf BIU HM BB R
WERRI SRS, N—T NIRRT HB L OBEA FVATHERB W EBRRENE, T
b, " REENDIEYWERZABIC VT VREORBEEZSD W2 i
BRI DOTHAHY, Goda 2008) BFavtrovPrilEEhd R v B4 AT 45
7 OBNEELREL, RERORNCHREEZMEITIZLEBEL TS, CfI
ZLEEND Y FUEIGIBN T v — 5 OWEDRCIBEBHEEROH L 2 L PHE S
NTBY (Suzukietal 2004 ; fE2 AR5 2005), RY 7=/~ AHHIZ L D FFE O
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IO A T, I F LR EEFRBIFETIHAN 70— FIZbER T HHEN
H5,

V. anguillarum (SD040506) 12 L B KBRE T, v F A BLBV=T7 POFHAOVTH
CHAREEZROAIATRLRBERE LN, b =T =¥ XY HE T 5 AT
PREPBHOLNEZOT, "—TIEENIWEREESICBNCBT 2 Y% 0B E, &
NADOBAZREL T ELO RIS, ¥E (2012) XAEOBAEE O&RMAEIC
MTHPEBE LA, 1~ %OMBESPEERENOZEHLMAKLTWLDTE, 22
ThCFBIUHM I X BBE 7 o— 7 OSSP AEEBEERD COEFRELEIS L TVS,

=7 VREEHAERORE BREEEHEEZHR YA NVRE (VNN) BdHod, ZOHKE LT
TANAF Y U7 —BAOKRE, THIIB L CHETRKOEHOBEEMERINTWES (RH-.
BHA 2000), 2-1-3) WHRLEXLHICEANN—TIEMUANABERERTHDLHLT L
b, WEAEA~ON—TFIBIZ ORI o TEBRERLZEHFE L BND,

AR O A B LUV~ 7 PHHREHEICR T 2RI D, ZEO~NVIER
HoHhbHZ VT 4 AN Y Ay BT, #EL - 38 00 - b, ot 5 B,
HRBFROLEN, LERBROBEREND R L, fHARBTCET 2HANG LR,
Fi, BRAA-T CEBLUHEM LRI F M BEOU2T7 VOHF/A, AR IUEERENO
2 b VAR ARBEIC T 2 0ERE RO IR0 L Z L B LM Ui, BRI
BRI LOBERERNORLIZZL L L ERTENEEADERTH S,
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Table 5-1. Summary ofthe results of chapter 3-4

Red sea bream Striped jack
Cf HM Ccf HM
GroY-vtl; ?erfom]ance and TL(1)
Larvac survival rate
Air exposure test NP NP +) (+)
Pathogen challenge test +H (++) (++) ++)
SGR(1)
Growth performance and DFR (1)
survival rate FE(T) DFR (4) Bwt (1)
Juveniles SR(T)
Air exposure test NP NP NP NP
Anesthetization test (+4) (++) (++) ++)
Pathogen challenge test (++) ++) NP NP
SGR(T)
FE(1) FE(T)
. Bwt (1) PER (1) DFR ()
irgil; faizfozmnce and SGR(1) APR(1) PER (1) DFR (1)
SR(1) CF (1) HSI(1)
SR(1)
Hg(1)
GOT (1)
_ i GPT ()
Fingerlings Haen?atologcal and plasma  GOT () HDL-C (1) HDL-C (1)
constituents GPT (1) TG (1)
Lysozyme (1)
ACHS50 (1)
. TG (1) TG(T)
Liver lipid PL
iver lipi (1) PL(1)
Alr exposure test (+H) (+) () )
Anesthetization fest #++) (++) (++) (++)
Pathogen challenge test (++) (++) (++) (++)

(1), (1)and (++) indicate to significant difference compared with control group (P < 0.05).

NP = not performed

TL, total length; SGR, specific growth rate; DFR, daily feeding rate; FE, feed effeciency; SR, survivalrate;
Bwt, body weight; PER, protein effeciency ratio; APR, apparent protein ratio; CF, condition factor; TSI,
hepatosomatic index; Hg, hemoglobin; GOT, aspartate aminotransferase; GPT, alanine aminotransferase;
HDL-C, high density lipoprotein-cholesterol;, TG, triglyceride; PL, phospholipid; ACHS0, alternative
complement pathway activity.

75



RS F1785 (2017)
s

<& A, Pagrusmajor 3 & O~ T, Pseudicaranx dentex BRI TH, AMOERE EE
AMOEBCTREEMEALTRY, REEYEERMEE OHENCEATSEZ LR, 5%0
HBEOBRELRBEICR TS,

ZHECOBEHEC, MAMoLERNITESRS LENOREAFLEMIN>2H 5
A, BEMNORHEMITZDEBBIZIEL Ty, ToRELE LT, FHAMOREFI
B4 2 EMAONAOEFERELTCHRNZ ERZETF BN S, i, F{b#% 10~20 B (dah)
R Z V74 A4y FE& LT—AMERRINh, RERHOKXRE~WERS LIZL
FRET D, HiC, BEBEET CHE ISR AERR CIX, AERIOLTIREMTH
HADOA M VAREE D, REBEMMET L TIRIE LD ~WERETR TS, ZhEToR
EMEIC L DMECREE LESREABRT, Lird, EEOHBRLSRORE - BAM
LR IR,

FCARHRETH, SMEENLHARCEL A MBI O+ T VR ERE O
IR OB SOWTHLNTT B & & biz, HAMBEEZ TERIVAVLGRTE A
— T O®RER, RFEEASAZ T YT O%M, (FHAOHERESHA M ABITHIREILR
BRI DN TN,

H1FE PMBREFNRICBIT 5 A PRE

AEKEFETCHE LA B LUV =7 VHARI LEEZRITZ HMEEYE, Th
T 49 B LUV 42 B# (dah) £ CO, BEO—KKY, BREERE, SHEBEREBREOERIE
WA,

v Z A4 SEOET 14 dah HEIZBHMARA LR, FRUZOBRERLRIL Y Er o,
¥ 21 dah EHIZ 10 mm 22 L CHAKBIT L.,

KA BIIEAHELS 3 dah BET L2353, MY 37 &l 3 dah S CHIBESERX 7
dah T TETLULTHS L L, Ble, i A7 EEGEOEMIE 21 dah T CHECH T,
HUR 55 & Bk S b BHAENT ORI LR T o,

RNA B X TIDNA S5 14 dah TTCE LS LR L, Z0Hi3 21 dah B4z 2 L,
RNA/DNA HE & OV 237 B/DNA iS00 5 3~T dah £ TR L ThH EHIZEE T 2,
Fle, TAhIMET 4+ R 7y #—¥ (ALP) 751X 14~21dah, NV 3—R 6— U BEEBIKE
BERB L OB 07 7 —EiEi% 14dah 6 B/ LT 28~35dah [T ¥ —ZIZE LA, B
T oF 7T —BRATYXBREL, —EOHEEEADRRPoT,

TV 2RO 16 dah B L T30 dah FHEICJB MRS B, 18 dah &R 12 mm
KELTEE A EB AN BHAICBIT L,
KA EEIE 3 dah~8 dah ECREL WAL, ZOBRITBONUET L, Y V2B
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St D 4dah FCHOE L7 16dah TR L, HBEEEIISE~3dah ETETLERE
12dah ECHIML, ZOBITEREHYELT32dah K0 ERIZHE L, HIKOESRIISHME
~16 dah FTHAIZER L, TORITIZE—EFELZHFTLE,

RNA B LU DNA 582X 4~8dah 12 LF U, T HLIERIL 18 dah F TIHUEBIE WME 2 MR L
THBETLE, LAaL, RNA§RIL38 dah LV EER L, RNA/DNA kX 3~ 8 dah
FCEA L T38 dah T CEMEEMREL, FORICEHTCARALF LER, #1737 E/DNA L
SMbigiz LR L3 fr, ALP ML 3 dah~6 dah 125 TR L C 14 dah F G % 4
L, 20dah i3 CTET L,

ARBEPL, vHFABIPV-TVPOPHMBERRICAHONE 2 VT 4 Ay FE,
HREOEHAP{LE B ERSOENLRERD Z EWRENE, £, BREOLH - 8
B e xR —JHE LCIEERB L OY U0 B EOBERE, IR EHRICLE Bk
TAHIERRB IR,

B2y N-TOHEERE Y AV~DIEH
N—TF ADOHEER %7 (Massamedicata, Mm), ¥ > V3 (Cratacgi fructus, Cf},
U T 9% X (drtemisia capillaris, Ac), & % 2. W (Cuidium officinale, Co) & 3L b % 2:2:1:1
DOHETRALEZHEM O A ¥ ) —Adhie X A (nk R) ZHBARICBER ST, —3—
F 4 AT & o TRIEME Viblio anguillarum, V. alginolyticus,  Aeromonas salmonicida,
Pseudomonas anguilliseptica, Photfobacterium damselae subsp. piscicida, Aeromonas hydrophila,
Edwardsiella tarda 3P 2R EIEFHREA<L 25, ThbAFEMEICHLT CIBX
O HM AR E LT ER g,
UAVIHT B A—TWNE Cf BLG BM =% A% YU A, Brachionus plicatilis sp.
complex BEBAK~RML, UV.LVICHNT D TCBS MEROERSBRIZ DO THHAE, Cf U
AVTCHE, MBI 2hBETEE-ETHo N, HBOERMTILe ~12h HRIZE LS
ER Ui, 2, HM U ALV TR 6 ~12 h HRIZH CHIB L 0 ESHR L,

AREND, N—T X ARAFRNERRSTAREHEERS L EBFENRE, £,
0 L VEEK~D Cf BL O HM =% AOWME, Y AVICHET S TCBS MEHoEm%:
T 5z LRI,

FIE FRICHTAN—TTAOFR

THFABLVU=T PFACCIRBLIOHM U AV EBE LT 20dah ECHBL, FHER
#, THREEBB L OREME ¥ anguillorum ORERBRM G, BHAEEIIBIT AT OHEH
HEHLMILLY & L

w XA KBTHEOLEECIUALAY, HM YV AYBI R RERMOMBROBEIETL,
CfULVR EHBROMICEEERTEDONE, UL, BTHRICBIT 2M{KD TCBS #iE
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BleHBEBRZI R Mol —1F, V. anguillarum ¥IZEE U2 HERERO 1~6 HEILBT 517
AOEBEE, CFBLUHM UV AVEAHBRL Y FEICE, T,

VeT Y WKTHOSRIZFAELREHEZEZIRD bR o, —F, THEER 242 BO4LER
BT CFBLOHM VAVERAMBR LY Sy Ealch D, BEBERER 6 BRICKIT HEER
i3, CIB LG HM U A VRPHRE LY HRICE N2 T,

ABENL, N—TUAVEIFALEBREZEDIPRER O LEIRENTE, —F, FRAIK
MR BREDRICABBEOHL VBRI,

WA FhH LB X OEE A XHAKI 3 — T T oz R

2 AP LS A R RE 0.1 g DI, CF B OV HM RImEcA &R Z 20 B 5 2T
B Lz, RTEOAKE, HWEEE (SGR) BIUERSIE (FE) B —TREHERE LY
Eholo, THRBE S ORRZ o BERBR T, CFBXUHM RICHBX X ¥ JmunAeRR
LEWEEBREAS bR, £, HBREBR RN TV ROEBRENMBR I VERIAEN
27,

2 A G A XM ARE 24 g OFEAC CF B LU EM FIIEAER % 84 HFE X CH
H LT, %, SGR, FER I CFBLOHM RAMBR L v Ehol, ¥, CERBLT
HM K oifsf Y o/ F— ATEM L W R b mWEmICd -7z, —77, CLBIUHM KT
X L I OBEBEAEL, THREBIUORBERBEZEOABRERLE Mo,
TP LY A AR FE 04 g ORI CF B LU M WIS EFEE 20 Hf G 2
THRE L, RTHOBER CIREMBR EOBIZEEEZ A O, £, THRARRZI
B A4RRIE O BLUHM KAMBRICEATEL, FEEOREBERHRIE HM K%
RE v FEEICE,- T,

eV VR A A {FE 16 g oA Cf BL O HM HINELS R E 63 BES 2T
fHE L, FERBLOZ A7 BRI CIX, HIM KB X CHRROIECETL, CfREX
BROMIZEEERA LN, —F, KMo REBENE Cf BI G M RBSRRIZ LA
T, HERBRBOEBRLE N,

AKEND, BEAE~DONA—T ORI, ~FABIOV=7 VHAORESCFATRE L
EHic, HEA VAT ER ESEABRER O ERRENE,

ABREND, v F A BL OV~ T7 VONBEEHMICKT 2 EFNE R LR Y,
ZED~NERBLNB Y VT A4y BT, Mg SE04H{k - gk i Thic
£ 5 EHEEE, £RBFONEMLEREOEIREND R E, FHARTCETIMA
PEbhT, £k, BRAASA—TIEREEOMMEHEIE L, RECHARE SEA LR
MHEE BB R E, vFARBLU 7 VIFHAOARBELZUETELE S TH LWEN %
RETDHENTE, TROLOMAIE, AROEEEERNOBLICRELERT S0
LB END,
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EXHEE (Summary)

The aquaculture management of red sea bream and striped jack became very difficult in recent years
because of the soaring production cost inspite of decreasing fish price. Therefore, it has become the
most jmportant point for the development of aquaculture industry on how to produce and supply
sufficient number of excellent trait of seedlings with low price.

The production technologies of both fish have been continuously progressed by utilizing the outputs
of research activities, and mass seedling supply system to aquaculture industry is improving. However,
the stability and planned production of artificial fingerlings are yet to be achicved due to the lack of
integration of basic knowledge on the development at larval and juvenile stages. Particularly, the
duration from 10 to 20 day after hatching (dah) is generally recognized as a critical period, and mass
mortality from unknown origin is often occurred during this period. On the other hand, even a smalt
change in rearing conditions at the seedling production facility with high stocking density may increase
stress susceptibility, which often causes disease and resulted in mass mortality. To date, the treatment
by antibiotic has been performed but the results are not stable. Moreover, the application of antibiotic
cannot be recommended to think about the food safety.

In this study, the changes in biochemical components of red sea bream and striped jack were clarified
from hatching to juvenile stages, Subsequently, the research activities were carried out to determine the
effects of herbs administration, which have been used since ancient times in place of the antibiotic, on
pathogenic bacteria proliferation, growth performance, and tolerance against stress and disease. Those
activities were aimed to achieve valuable knowledge in order to contribute to the establishment of mass

seedling production technology and the development of aquaculture industry.

Chapter 1: Changes in biochemical components at early developmental stages

The fertilized eggs of red sea bream and striped jack were allowed to hatch after obtaining from the
Fisheries Laboratory, Kindai University, and the changes in body proximate composition, nucleic acid
content and various enzymes activities were investigated until 49 and 42 dah, respectively.
Red sea bream Moisture content was decreased from 3 dah, but crude protein and lipid contents
were decreased until 3 and 7 dah, respectively, but increased thereafter. In particular, a remarkable
increase was observed in crude protein content until 21 dah. Ash content was increased gradually from
hatching to 49 dah. On the other hand, DNA and RNA contents were increased remarkably until 14 dah
but gradually decreased from 21 dah. RNA/DNA ratio and protein/DNA ratio were rapidly decreased
from hatching to 3-7 dah and increased thereafter. While the peak of alkaline phosphatase (ALP) and,
glucose 6-phosphate dehydrogenase and acid protease activities were observed at 14~21 and 28~35 dah,

respectively, no specific frend was found in basic protease activity.
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Striped jack Moisture content declines gradually from the feeding start to 12 dah, in contrast,
crude protein and ash contents were increased until 16 dah. On the other hand, body triglyceride (TG)
and phospholipid (PL) contents were significantly increased from 3 to 12 dah. DNA and RNA contents
were increased from 4 to 8 dah, later it was gradually decreased until 36 dah. RNA/DNA ratio increased
from 3 to 8 dah, later remained constant until 36 dah but showed a rapid increase thereafter. ALP activity
showed rapid increase at 3 and 6 dah, and maintained high value until 14 dah.

From the results of this chapter, it has shown that the growth inflexion point and changes in
biochemical components of both species are coincided with the critical period observed at the early
developmental stage. Also, it was assumed that the formation and functioning of different organs caused

increased requirement of lipid and protein.

Chapter 2: Application of antibacterial action of herb in rotifer

The beneficial effects were verified of some medicinal herbs such as Massa medicate (Mm, shinkiku
in Japanese), Crataegi fiuctus (Cf, sanzashi in Japanese), Artemisia capillaris (Ac, kawarayomogi in
Japanese) and Cridium officinale (Co, senkyu in Japanese) in rotifer.
Antibacterial effects of herb extract The methanol extract of herbs mixture (HM) containing Mm,
Cf, Ac and Co at 2:2:1:1 was impregnated in circular filter paper, and the inhibitor effect was examined
using the paper-disk method against the pathogenic bacteria such as Viblio anguillarum, V.
alginolyticus, Aeromonas salmonicida, Pseudomonas anguilliseptica, Photobacterium damselae
subsp. piscicida, Aeromonas hydrophila and Edwardsiella tarda. Here, Cf and HM showed inhibitory
effects against all pathogenic bacteria.
Herbs supplementation effect in rotifer (herb-rotifer) Extracts of Cf and HM were added in
the rearing water of rotifer and it was examined the effect of suppressing TCBS bacteria number in the
rotifer body. While Cf was added in water, bacteria number remained constant until 12 h, but the
bacteria number in control (without herb) group was significantly increased from 6 to 12 . The bacteria
number remained lower than the control group from 6 to 12 h after adding HM in rearing water,

The results from this chapter suggested that the herbal extracts have growth inhibitory effect against
pathogenic bacteria, and the suppressing effect of TCBS bacteria number was observed when Cf and

HM were added in the rearing water.

Chapter 3: Effect of herb-rotifer in larvae

The larvae of red sea bream and striped jack were fed with herb-rotifer fortified by Cf and HM. After
rearing until 20 dah, the usefulness of herbs was determined from the growth performance and
challenge test against pathogenic bacteria, ¥. anguillarum.

Red sea bream At the end of rearing trial, total length was higher in larvae fed with Cf-enriched
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rotifer (Cf-rotifer) followed by HM-rotifer and control, with significant difference between Cf-rotifer
and control group. However, there was no significant difference in TCBS bacteria number in larval
body among the treatments. On the other hand, the survival rate after 6 days challenge test against ¥
anguillarum in larvae fed with herbs-enriched rotifer was significantly higher than that of control group.
Striped jack There was no significant difference in final total length among the treatments. On the
other hand, about 24 h after air exposure test, the survival rate in larvae fed with herbs-enriched rotifer
became higher than the contro! group. When the larvae were subjected to challenge test, the survival
rate after 6 days in herb-enriched rotifer groups was significantly higher than that of control group.
From the result of this chapter, the increased survival rate in larvae fed with herbs-enriched rofifer
was due to the activation of immune function but not by the suppression of TCBS bacteria. On the other
hand, since there was very little effect on the growth promotion of larvae, herbs may not be so effective

to enhance the digestion and absorption functions.

Chapter 4: Effect of herbs supplemented feed on juveniles and fingerlings for aquaculture

Red sea bream juveniles Red sca bream juveniles of mean weight 0.09 g and 0.11 g were fed with
FM based diet supplemented with powdered Cf and HM for 20 days. The final mean body weight,
specific growth rate (SGR) and feed efficiency (FE) were significantly higher in fish fed with herbs
mixed diets compared to those of control diet. In contrast, the daily feeding rate (DFR) was significantly
lower in herbs supplemented diets. In air exposure test and recovery after challenge test, fish fed herbs
(Cf and HM) supplemented diets indicated higher survival rate and short recovery time, respectively.
Also, the survival rate in challenge test was significantly higher in Cf and HM supplemented groups
than the control group.

Red sea bream fingerlings for aquaculture Aquaculture fingerlings with mean body weight 24 g
were fed with fish meal (FM) based formulated diets supplemented with Cf and HM for 84 days. The
survival rate, SGR and FE were higher in fish fed herbs supplemented diets than the control diet. In
addition, hemolytic complement and plasma lysozyme activity of herbs supplemented diets fed groups
were tended to be higher. On the other hand, herbs supplemented groups showed short recovery time
after anesthesia and high survival rate after air exposure and challenge test against pathogenic bacteria
V, anguiliarum.

Striped jack juveniles  Juveniles with mean body weight 0.4 g were cultured for 20 days feeding
with formulated diets including Cf and HM. The final mean body weight was higher in fish fed Cf
followed by HM and control group, the value of Cf fed group being significantly higher than control.
In addition, the survival rate after air exposure test was higher and recovery time after anesthesia was
short in fish fed herbs mixed diets than control diet. There was significant difference in recovery time
between fish fed with diets HM and control.
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Striped jack fingerlings for aquaculture  The fingerlings for aquaculture with mean body weight
16 g were fed with diets supplemented with Cf and HM for 63 days. The FE, protein and energy
retention efficiencies showed decreasing trend in order of Cf, HM and control, and the values for those
parameters were significantly higher in Cf than those of control group. Conversely, the DFR in fish fed
herbs mixed diets was significantly lower than control diet. On the other hand, fish fed with herbs
mixed diets showed short recovery time after air exposure and anesthesia tests, longer time of 50%
mortality against water with low specific gravity, and higher survival rate against pathogenic test
compared to the control group.

From the results of this chapter, the supplementation of medicinal herbs in FM based formulated
diets not only improved the growth performance of red sea bream and striped jack juveniles and
fingerlings for aquaculture, but also showed an effect of improving resistance against various stresses.

From these series of experiments, the biochemical changes at carly developmental stages of red sea
bream and striped jack become clear. Important knowledge has also achieved and found that the
metabolism, essentiality and requirement of nutrients are changed depending on the differentiation and
functioning of organs at the critical period when mass mortality occurs. In addition, medicinal herbs
can inhibit the proliferation of pathogenic bacteria, improve the growth performance and disease
resistance against various stresses, and resulted in the improvement in survival rate to facilitate mass

seedlings production of red sea bream and striped jack.
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