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BE EHABAKRFAEH T, #F5XIRAEMMNRTHHERE, 5 FHHAHEZHAP
(43%.46%.49% .52% A= 56 % ;A A—E @& 7)Fe 3 Fr A RIAEEEAF(100%.90% F 80% ;4 T |
DAMAFAF) ,XISALE, HELAEZ3EL,XEH108d, KIEGRERSBLESST T LA
HEFEFH Q025 DA K EAGEH, ER2AR, (DZFGRTFEIHLCERRHEE
HRBHE EAMTERBESH THAAA 13.75%~50.16%, I K FRNFNMAFSHRBEEFRT
7.57% 4 14. 8% ; P EO R FZ O ERFAATERK, CART R A HEBRIK 506 ~75%;
KR EGHARARAEZREORAERG, DAFRI IR FLHNBES L 78%H#5.32%., (D
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Effects of protein and satiation degrees on growth and immunity of
Cynoglossus semilaevis Giinther in industrial culture
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ABSTRACT The 5 X3 two-factor random animal experiment was conducted for 108 days to
determine the effects of protein levels and satiation degrees on growth performance and immuni-

ty activity of juvenile Cynoglossus semilaevis Giinther (with average initial weight of 110+=25g)
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in the industrial culture condition with closed recirculation seawater. The trial fish were ran-
domly allocated into 15 triplicated treatments, with five diets at protein levels of 43%,46%,
49%,52% ,56 % ( A-E groups)and three satiation degrees of feeding(100% ,90% and 80%, as [
#1011 and [ degree). The results indicated that: (1)the best weight gain were found in both the
highest protein level and the highest satiation degree. Weight gain ratio in group E was signifi-
cantly higher than the other groups (13. 75% ~50. 16 %) ,and that of degree ] was significant
higher than degree T and M (7.57% and 14.08%), respectively; higher protein efficiency ratio
and the minimum mortality appeared in the intermediate protein level , mortality ratio of group
C was lower than the others (50% ~75%) the highest feed conversion ratio and protein efficien-
cy ratio were present in the lowest satiation degree,for which degree [l was higher than the oth-
ers (4.78% and 5. 32%) , respectively . (2) the intermediate protein level and the highest satia-
tion degree were stimulative to enhancing SOD activity, group C was significantly higher than
the other groups (4.2% ~ 34.79%) degree | was significant higher than degree I and I
(15.27% and 25.70%) , respectively; the intermediate protein level and 90% satiation were
good for promoting LZM activity, group C was significant higher than the other groups (4. 61%
~18.07%), degree [l was significant higher than degree I and [l (12.03% and 4.58%), re-
spectively; the intermediate and higher protein level and the highest satiation degree were stim-
ulative to enhancing complement C3, C4 activity; (3) the protein level of feed for maximum
growth of juvenile C. semilaevis Guinther in the industrial culture condition was 56 %, but for
optimal immunity activity and protein efficiency ratio was 49 % ~52%.
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BERYBEANEAREFAERETLOFHYRER, W HEERRRZRGET R EZE/EH (Chandra
1996; Wu ezal.  1999), 3 F/KP i % Bl fR#R & RS S WAL IR B S BE AU ) » i B 13 Atk 38 B K OF B
SR LA I S BT BE R BRFT S 200D, BRTXR TEARBHRAKEX K=Y R HEMMATRIER RS
MBS 2004; 8 ™BRE  2006; I EWE 2007, MERBEKT=HREAEAUBENRS . IVTERK
RENEZ, ITEARERSAERNIREBAREE.

MERAEFETHEARANEER T REERBEKFHEE. ERELLS . SRBEAKERRZ A K
BERFRERLE, WERBHSBAEN, RHLEME T AKRES L, TAERAREYM, S5 TR,
RTFREBNBEAMENK=HPEKOAREAREESHE  2005;8™BK  2007;Khan ezal.  2004;
Sheenan et al. 2005;Sung etal. 2006),{H-E X TG & E F EHUPFIR M A ILRE,

F B E 8 Cynoglossus semilaevis Gunther REEELN B REKAX AFERET . O RABERFL,
EEAREAFEAL AEAFRTARYT K. XTERBEHEYEFEGEEESF 2005 HHEFT W
FEE 2000 AFRAFEMCE F 2000FFHEA SR HEMERRBE T hFHERERER
AETHMNAR  HEOEERSAENMENBESH., AHRAUFHEEABER K TFSHEEREESS,
RIET AFBFX G THEBEERYEAKSERRERENEN, EEHEAENEARER SR¥K
TR B MR BB, R B SR e g Y AL R B AR A R R SR IR AR AR B MR HERE T
FREEBEBHLE BEMTHELE.

1 HB5FE
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1.1 ##

1.1.1 #XB&it55Hmea

KA S X3 WEERMIRB R T BEEREE 5 NKFE:43%.462%.49%.52% F1 56 %, 4+ HILL A,B,C,D
ME R WEBEHERE 3 MKF:100%.90%# 80% 43R LA T . I AMMER, LB R 15 Mb3EH AT ,BI E
I B483BRE . BERE 2 BA. WEE [ K TFEHRGREBEREMAERAFABNE WEE I K FREHIE
BE]FEARBIJIERILEABTENOHEEEN K TFREEREE I FEHAR.FB4dER L,
mAMmEEN80%.

BREAHXBENTBEEH WA RAREM, NI 6 M Pk R RO IR, SR 857 st
KW EBL A RIHARE 110125 g1 125 BREILBA BB KBRS .
1.1.2 KEHAHESH

BEERE T ME R 2 BE 5 MED IS EKPFRRBABEY (R D, mRER EZEXH#S
B PEER. EXEAR BEAR. AER. E4HECE . EAHALERANBESNE. FRES.BHE5
BJE, 2 KB DR HF R AL PR R ER R 0. 25cm BUTHE R AL Bk AL & (A8 , BE DL B A& B8 B 15 B RE B 4%
A

£1 RN BEAMARRIETRASTER

Table 1 Ingredients and concentration of nutrients of experimental diets for Cynoglossus semilaevis Ginther

. 45 Groups
JFB Material N 5 c 5 =
8 f8 ¥ Peruvian fish meal 50 55 62 71 80
/NEHEH Wheat flour 28 22 17 12 4
EXREFEEH Corn gluten meal 8 9 7 6 5
& %l Refined fish oil 7 7 7 7 7
W E# Meat and bone meal 3 3 3 0 0
I 3R E [ ¥ Corpuscle protein 1.5 1.5 1.5 1.5 1.5
%547 Binder 1.5 1.5 1.5 1.5 1.5
B4 %4 E Compound vitamin 0.5 0.5 0.5 0.5 0.5
8 4B X E Compound microelement 0.5 0.5 0.5 0.5 0.5
41t Total 100 100 100 100 100
H 3R KF Nutrition levels
FHFE(%) DM 93.1 93.7 93.6 93.3 93.5
HEA (%) CP 43.3 46. 4 49.1 52.4 56. 2
(%) Ca 2.33 2.43 2.7 2.82 3.17
BB TP 1.770 1. 909 2,098 2.333 2. 480
A %% CF 0.3 0.4 0.4 0.4 0.5
HAEHT (%) EE 14.5 14.6 14.6 14.8 15.1
KD (%) Ash 8.5 9.1 10 10.5 11.7

. RPEERRSH R L WE

1.1.3 Bis=

KRBT 2008 4F 4~8 A . EXBENTHAZHLLARAE T/ LFHEEHEHBER T, AEP 108 d,
BRAFFEEMNS, AR AG S ETRAEBAR. REHER I n, R 0.7 m, BHEL 1 MA. AEM
SR AERKAERGEME, RASABHRKFER, BEATE, KBEHRAE 202 C,HAG~10) X107°, &
22+£1,7K¥ 302 cm, BT BE G, K5 B R 55 8 R AR LT, AR m R R R,

REAYF 10 d, REFHBBIRREE, BRBEIMHBAERN 10, FXREW 3 KRG HIH 10 : 00,
16 2 00,22 : 00) , IR MAMRJF 0.5 h, W BRIFUL K, 65 CHTHRE, ABAEH MR MERRBRBENLFRRER.
RI\BRENE O R AEREE., KIIFET AR HERE. R, RRFFHRMLERE, YUK 24 h ZEFRE.
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1.2 ®wMEREFZE

1.2.1 £ k#EH

AR EERETEARWT .

(DBEHRBER(ADFD (g/d/F)=(RBRBE-SREBR /BRXE/ L%

WERWGR)=(KE—¥E)/VEX100%;

) EHKE(SGR) % /day =100 X (Ln R E —Ln FE) /XK X ;

WHEAMARB(FCR=FRE/(KE—WE);

G EHMF(PER=(RE—¥E)/FEEEXEASTD

(6)FET- R (MR) % =30 T- a3/ ¥ 1h £ %X X 100;

(DWHEMHSD=(FE/|RE) X100%

1.2.2 %H# AR

RAFATEGCEHES 2002 EXBAWERES - TYRA 105 CHRTEZFER HEAAKEN
KR IR AR AR 8 MK 43 A 550 °C Hukedk M4 A BRME; SR BB OLES S XRA
SRRABEE,

1.2.3 £R& i
1.2.3.1 MEHLEE

HEE AR 24 h, BAETWRFE KA, BF KR, FFEHUE 4 000 r/min B0 15 min, R EER, —
20 CH %, Z T E B E ALY K AL B (Superoxide dismudase, SOD) 3& /7 .78 5 B (Lysozyme, LZM) i& f7 . #b
KC3SMCATET). RILEHRE, K& AR, BULFIE, M EA K (0~4 C) ok T, I8 4% M K2, H AR
&,
1.2.3.2 fRWRIEH %

SOD.LZM & A E R R B A TR R A 70 &, Ul # 47, #M& C3 f C4 W52k
FRBEAREAYBEARARA AN &, KB, #8835 (Microlab 300) M & . & rHl
JERBE R

SOD & 7 - i@t B EWe R S E LR N R A=A BEAHBEFHEE O, FHELEKE R TR
HOEBANWERTEREDE, AR Ea YO IT R E. miFH SOD B h 8 E X hEZT
& 5 SOD M FA B 50% Frxd g SOD &5 1 4 B i% f1 440,

LZM &0 - E—E W BB T B, i 1 75 8 5 R K/ 400 1 4 MO R - A R0 ok 4 o R4 T O B PR 1R, BB
O BE 3SR , A B 7% D't B AR 1k SR R T VA RS X 9E T

#MAC3 0 C4 3BT G C3 A C4 RS M P MM M PREB R PHE, TERRE-AE S
Y. —EME. ZMENERE—-—CENEFENSHEMNSERERK. ﬁﬁ‘—?ﬂ#&tijﬂﬂ@&iﬁﬂ&ﬂ:
BOTERAMES S CI M CA TS,

1.3 %itow

RICEHE A SPSS 15. 0 B M f) — A HE B (GLM) #FF WHEEF L0, L E LB R H LSD #l
Duncan [KZE#1T, &R A FH B I RBERER.

2 #R

2.1 EKMBEER

M 2 WHR KRBT 20 AR TR, EAFK T SR HE X385 8B4 a4 & KSR A
BEW, MEARNEERAEE,
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Table 2 Effects of different treatments on growth performance of Cynoglossus semilaevis Gunther
b Treatments wWEE (SD)
% Ind
$& 5 Index EEKEPD I i i ¥ {4 Means
A 1.529+0. 12 1.413+0. 13 1.310%0.07 1. 4170
HYRER(/5%/D B 1.53340. 14 1. 41940, 15 1. 31540, 06 1, 422"
Average daily feed intake C 1.56340. 14 1.42540.12 1.33440.11 1. 441"
(ADFD) (g/fish/d) D 1.584+0. 13 1.485+0. 15 1.360+0. 10 1.476%
E 1.701+0. 10 1.575+0. 13 1.45240. 10 1.576¢
SE#{E Means 1. 582¢ 1. 463b 1. 354°
A 1.336+0.03 1.290+0. 12 1.208+0. 08 1,278k
WHEE B 1. 48340.10 1. 35340, 04 1.295-+0. 06 1.377¢
Weight gain ratio C 1. 664+0. 01 1.439+0. 06 1.418+0.08 1.507¢
(WGR) D 1.761+0. 07 1. 74740. 07 1.55140. 12 1.687¢
E 2.062-0. 16 1. 890£0. 03 1.807+0. 11 1.919¢
SE#I{§ Means 1.661¢ 1. 5d4¢ 1. 4564
A 0. 786=0. 01 0.766=0. 05 0.733240. 04 0. 762k
WEEKE B 0.84240. 04 0.79240. 02 0. 76940, 03 0. 801%
Specific growth ratio C 0.90740. 00 0.82540.02 0.81740.03 0. 850¢
(SGR) (% /day) D 0. 94040. 02 0.935240. 02 0. 867+0. 04 0.914°
E 1.035+0. 05 0.98240. 01 0.955+0. 04 0. 991¢
51 Means 0. 902e 0. 860° 0. 828¢
A 1.102+0. 04 1.077+0. 07 1.045+0. 08 1.075¢
ZELFS B 0.986-£0. 10 0. 99440, 04 0. 96540, 09 0.981¢
Feed coefficient ratio C 0. 9460, 05 0.95630. 04 0.90340. 06 0. 9354
(FCR) D 0.877+0. 03 0. 81540. 04 0. 80240. 08 0. 8321
E 0.793+0. 04 0. 78520, 02 0.763=0. 05 0. 7808
Y- #3{ Means 0.941¢ 0. 9252 0. 896°
A 2.193-0. 08 2.249240. 15 2.320£0. 17 2. 254¢
L=k &2 B 2.28740, 23 2. 25640, 09 2.334-0. 20 2, 293
Protein efficiency ratio C 2.28940.13 2.261+0.10 2.39810.16 2. 3162
(PER) D 2.339-+0. 07 2.252-+0. 14 2.573+0. 25 2.478¢
E 2.354+0. 12 2.376+0. 07 2.448+0. 15 2. 3928
¥ #{4 Means 2. 293 2. 333% 2.415b
A 1.3342. 31 2.67+4.62 6.67+4.62 3.56¢
T B 4.0044. 00 5.332. 31 1.3342.31 3. 560
Mortality ratio c 1. 3342, 31 1.3342.31 0.00+0. 00 0. 89
(%) (MR D 1.33+2. 31 2.67+4. 61 1.3342.31 1.78°
E 2.6714.62 0. 00-£0. 00 2.67+2.31 1.780
S {E Means 2,132 2. 402 2. 40%
A 0. 7010. 10 0. 78540. 20 0.726+0. 17 0. 737
WHFE B *0. 6680, 14 0.59410. 08 0. 69740, 08 0.653b
Hepatosomatic index c 0.572+40. 12 0.526+0. 08 0.599:+0. 10 0. 566°
CHSD (%) D 0.592-0.13 0. 4560. 09 0.54040. 10 0. 530°
E 0.52140.12 0. 52940. 04 0.52140.12 0. 523
{4 Means 0.611¢ 0.578¢ 0. 617
T B W45 R (P {) The results of analysis of variance (P—value)
EwEE BHXREE HRREK BEHNE WEFE BEEKR P A 1 HWHFE
Factors (ADFD (FCR) (PER) (WGR) (MR) (HSD
HEE(SD):* 0. 000 0. 068 0.098 0. 000 0.964 0. 391
FEEAKF(PLLY 0,049 0. 000 0.030 0. 000 0. 280 0. 000
HLAF axb 1. 000 0. 764 0. 963 0. 485 0. 335 0. 497
(Interaction)

ERPHRENTPHEIRER. A—TEEALANERFEFERRERTBE(P>0.05),  HBFRRTEF BE (P<0.05), HEAFHR

ARERKEBEP<O.ODCFRD

2.1.1 a¥x4L¥E

EAFKEMBHREEEHEREE AEFEMERKRERE. MEAKIEENEHYREBREREL
FE, EHS N ABHMCAREEREEZEE 11. 22 % (P<0.01).10.83% 1 9. 37% , H H b 4 /KFH]
ERABE. MEREXKPAREYRERESEAGRIE, I KELMNEIMIKIREEREERS
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8.13%F1 16. 83% (P<C0.01),
2.1.2 ®wExfprzitkE

BEAFRKPEREESK _HEEEREFREE. $HAMBERNFETEKREYMEAKIARTHAS,
HEHRZRBE;EHBERNSJHEES THMIMA 50.16%.39.36%.27. 34 % F 13. 75 % ;D 4 43 Hlik
BEBTFTAB.CH32.00%.22.51%f11.94% ., FEREERESMEFMEEERKRFREE M, EER ] K
FomwTmI KERSERR 7.57% 5 14.08%.,

2.1.3 HHEK

BEAKENAMRBERNESEEBEE  MREPHERABEYE. HRRBMEOKEARMFTLREME, B
SHEMEREE,EHARBER B EMF HMA A 27. 44%.20.49%.16. 58 % F1 6. 25% (P<<0.05), BEMLA&
EAPHAETAE, I K PRI X TFBEE%.

2.1.4 Eax®

BAKVIEREHHGEARERHARE MEAEKFENEE. ERREMEAKTIAETES.
AR BE . DAXIRE L AAREES 9. 94%. FEHESEKFEWRENIS, MEIKFL I K
FRERS32%.

2.1.5 T %

BAHKFMAESEMET-ROERNERYAEE. RT-RHEAKEAREERGEF,C HRT-REMK,
HHAMBAHARMK 5%, DM E ARBRKS0;HEBEEEASMMEM ITMMDKEHLT KEREE
12.68%.,

2.1.6 WHFE

BAKEXMEHFENEREFREE K TFTENITEEER., KFEMEAK NI EMEEK.AA

5CDMEAZRREE, SBAEREE. MESENTAS, LWTELREEH.

2.2 REMELER

HMEIVNHEZERXRB FENNERTN, W EAFRKT 50 MHEZ X8 S 6065 EEEN
(LZM) M AL LB (SOD)E MBI A B EE W, HE RN MEEBE ¥ mERREE. EEKTHM
MEEXAME C3 M CAENH LR ERLR.

2.2.1 SOD

WEESEAKFY SODEHEMERKEE. SODFE HMEARKEAGEFA R HCHARR,
HABDHEHASIREENE EEE 24.73%.34.79%.24. 20 % 1 4. 2% (P<<0.05), WM B EAKEFH
= SODEAFR KT 43Rtk T A AKFRBER 15.27% M 25. 70% ., K F N HIIZFER 9%.

2.2.2 LIM

WMEESEAKEN LIMBEANEWERKEE. MEEAKTAS FRABE IAARERMEK, HC
HER, AP ABDME AR B EIRS 18.07%.11.28%.7.59% M 4. 61% ., BHEMIEHHESEASS
SF GRS, DK T MIIAFED PR EES 12.03% M 4.58%, K EMHKFIREES7.13%.
2.2.3 C3

BAKPEREEXMNMECEIEMERFABE. BEAKFASZEBAR EA4RLL AMBAR
EFR®ES5.5%M4. 6%, COMEARERARE. MEREKFNAG CCENAE, I MIKESHIT
KT’ 2.1% M 0.8%,

2.2.4 C4

BOKFPE5REEMMECABENERMERFREE. BEAKEASTEEAS EAL AMBEERE
1.32%,.B.CHIDHEEZERARE. MESEARBKAABNHE . ZFKFRAZRAEE HWEFE I KF C4
HhLT AN E 1. 75%.
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£3 AELBEALRBFAERNGER

Table 3 Effects of different treatments on immunological activity of Cynoglossus semilaevis Giinther

AL Treatments MEE (SD) v
# B8 Index BEAT(PL I I il ¥ Means
A 45.83+3.75 40,1843, 42 41.01+42. 83 42.34°
J— B 42.6143.43 38.133. 46 36.81+3. 65 39. 18°
(SOD) (U/m) C 62. 05+3. 83 51,1746, 59 45.23+4. 30 52. 814
D 49, 2345.77 44.214+3.81 34.02+4, 22 42, 49
E 56,5544, 92 48.6745. 29 46.81%5. 39 50. 68
SEH4H Means 51, 26 44, 47¢ 40. 78¢
A 122, 642, 66 121.35242. 60 114.93-£3.71 119, 64
B 126.17+3. 45 125,053, 43 129. 6143, 67 126. 94¢
%%?;;;ml) C 132.6844.10 148.5614.56 142. 5644, 50 141, 26¢
D 114, 9244, 94 148,50+ 4, 61 130. 465,71 131, 304
E 118, 4814, 67 145. 4445, 57 141,17+2. 24 135. 03"
F345{4 Means 122,98 137. 78¢ 131. 75
A 0. 23840, 01 0.236+0. 01 0.234%0. 01 0. 236°
B 0.240+0. 01 0.23820.01 0.23640.01 0.238°
AME C3(g/L) C 0.24540.01 0.24340,01 0.24240.01 0. 244
D 0.248%0. 01 0.24540. 01 0.243240.01 0. 2452
E 0.25240.01 0.24940. 01 0.24740.01 0. 249°
{8 Means 0. 2452 0. 242 0. 240°
A 0. 05420, 01 0.053+0, 01 0.05340. 01 0.053b
B 0.056=+0. 01 0.05420, 01 0. 0540, 01 0. 0542
AME Ca(g/L C 0. 0590, 00 0.057=0.01 0.05740.00 0.057%
D 0.060=40. 01 0.05940. 01 0.058+0. 01 0. 058
E 0.061+0.01 0.05920. 01 0.05910.00 0. 059°
SE4#4{H Means 0. 058 0.057* 0. 057
F A ML (P {8) Analysis of variance (P— value)
438 Treatments SOD LZM C3 C4
BRESD): 0. 000 0. 000 0. 486 0.671
FEHKF(PL)® 0. 000 0. 000 0.075 0.179
H {E (Interaction)aX b 0. 087 0. 000 1. 000 1. 000
3 itig

3.1 EARESFNAAENERKEERNOREN

3.1.1 ZaQREHR

Aires % (1999) BF 3T 15 R 60g I E B RZEE Scophthalmus maximus i, BEHREEE N 56.2% BET
BAEAKMNE., BREBEQCIDEITTEARKLHE 45% ~54% B 5 kR B K 3E 6 4 £ (34. 515. 5g) B &R
El7K¥ﬁﬁﬂi§§$ﬂﬁﬁiﬁ$%ﬁi%j((ﬁ'ﬁ%&igfﬁ?)fi%‘),'ﬁﬂ?\ﬁﬁd\,ﬁﬁﬁ$ﬁ 50 % % H K F-Bf 5 2
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BAE . EEMKFEER HELBARASERFTERNSON, KBHEFAOMRAERN, YA PEH
FaBER52.18% B & B K 8. 78% Bk &Y K 15. 80 % it , 5F 8% Paralichthys olivaceus(3~6 cm) B EH
BR.BAREES, A REBEEME. Xk B% (2002) B 55 A W 3 G 5 A S B K F 89 158X 40 igh /. Sci-
aenops ocellatus # (2. T3 ERKKF W, LEREZW EH K FHBENEAT . FEEKEUREAL>PE
HAS>KREAY BE AR EARKFARERKT 46%,

ERREREW . MEEARKFUAR  LBESHAHERAE WERX BEAKFUHAFENE
EREaECAREAREIMAREE . EAREEFA R E EHANXRRERYEE . B/MABRYK. BHRABE
HAKFERRESBAEAKEERR BEAK, ZEAX, REOANERAKRARE, REBBEZHM; [ 5
SEARMARSES . EOMY . BEEAE. SR 5H TH (2005) XK B Q002 MBFRE R MM, E
HEEAKERERFM LR ERSANER . FHTREAMAAE., AXBREHAHERERERAKT
AEAA SRR ESHEEBBERHRERSE 2008, FHMHE%S  2005;Kim etal.  2009;RUF 1995,
5RBRITHEAREKPFRESE X, LIRSS Ex S EAKEELREE.

sk & (2006) BT B FKFH 36 %0 ~52 0 X2 38 T # 4l £1 (18. 49 @) A KM S5 R I, B R Bk F
MA R, BEREKANREASNEASERE HEEEATERE R 31.59%0~35.33% . AR SAH
REREKR . WEETHARRZHANE KARYNEEARTRRE 40%~50%0 GRS 2000,

FEBEKFE-CEBE AN TAENEK BREZHEEBRRTEARAORKFHAEL. EEER
RREE DERNBEARLIENHLGEERE 20000, ARBREADAEAMERIRKE  LEKEKD
BAEHES 3. 620, ABRIEH SRk BRI BEREARENHBEEKFRTREERERNWEH
KF-CHEFEE  2005),

RT-RFAREFARE MEOKTFAS2EREEES . PEA CARTREMR, MEAKTIET
EEE XAEEHTREQEAREHREAKCEFEDTEERN. AXNILFERNKIMEHERFK
HBRERORER(BAE 1983, FREAXPRIRBNFIERE FINEEEXBEENERMIESRE EE
FEHAWEFRARBEBERIE N, FHREESRAEBEFNTMHRIMEF 2002, AXREEIKTFHA
B HFEETHRES, SBENFQIOOMHARER—B. HHBMEEOKIAS . FYBHRIAKENRR
RFFRENESERE,

3.1.2 4t E

HREE 90%H 80 % & B ERHRA F XK MR = F B MREL I, HBHRRE, SFsEac
R, M4l HREMEIR, REERERKRSEARTF., AMRKXAARBENRRTE BHRAMARR
BERREZHERE, EIAFMEERZXFAMAMEE KT, XHAFELZHRT 90%H 80X MM &EKE,
BE1 4 ok Rk s e (Rt R RAE K.

FEEH Q008 W FEIE H , BEBEFF 8% Paralichthys leyhostigma $1(22. 00~44. 00g) B E L KX HE S
IKEIE T 2 MK, Bradley % (2006) 55 R , B E BRI SR A9 38 0 , W KA T & 7R 88 Pagrus aura-
tus R AR ERMAE R LELHIA ., Sung %(2006) L 70%~100% M HER FHLE 07 @ EK
B 5T 3R B, 3 AR R A K SR I 510 3R 0 186 7 3 , (B R A R A R 4 BRGE B MR DL 100 MR R
HEWEHAT . BFE AN X P RA MK T3, X FRAREEE L7, LhRP XM HE R A EH
REBEARESE, AFRERSWANGERLU HMERTEKENAR HERMBEESEKFUHZEER
. VLA BEAR A M A B A PR AR Jr v I R 7= 2 AME AR KRR, R 7 T O A B R R B AR /N BR R AR O
ERTBLCARE—-SUIR . BHBCRBNEEKPHRBEmNAS RAS4YREAEENER, A/ T8
A SO R R R E R

MERERBSHERGZSST, REAK ESRHEERBHEENREE FEARKENEAREES
MR e KRB EMFERAARENEARERES. KW, 5 & AKER{IUE R R AR, i Bk &R
WHREMBRERE EMEAHERE KR, SRERTERRE IAHABTESEOREXNAER. TR,
SR o Ry SRR R A AR B RN S A BB M S AT A RS 0T, AT A TR R R AR K



4 EEFS . BORSHEREM T AFAEETHRERSRENER 35

FMABRBENEEKTE.
3.2 EAEGFSEEENGEROMNER

3.2.1 HAREHR

BEHRENY & RE MBI MITARET A BT F R E R, B E B RALE %R S HE VX (Wu e al.
1999, HHEM(LZIM)ZAXHHMAEMARRABNEFZ—, B 206 TALKWERRW . mF R
B 43 D6 VR B T Wk 40 T B A A OB L O 40 R B B 4 I v, A B B E o R A SRR B BE BN B R
H A FE (Christopher et al.  2004; Tomoki 1996), BE ALY L LEF(SOD) RAEYEAN —FEENH AL
LA UAERILEANZRNEHE, FEHENTESHEBRL T3 EWFES, AT LR 8 h BN ALY H
faE@FAaFE 1990,

Kiron % (1995) R KB K UL 861 Salmo gairdner: SR Z B B AR, W B BE I FEAK. B BRSE (2006)BF
REH yl‘ﬁ%ﬁ*‘iﬁﬁﬁ*?ﬁ@%%,ﬁ%ﬁﬁ Pseudobagrus fulvidraco Richardson(8.4040.20 g) ) LZM,
SODEHEBERE, HAEF (2001 A% EFAKFE(10%.20% .30% .40 % F1 50 %) 15 k17 02 5 75 4R D
Carassius auratus gibelio 4558 %MH,42 d 5 SODE M EAK FEFN T B2 LA EHRBE,I0NEARES,
10%H 50 HTE I RAK., BRTE MR ILEA RE QBB K L E & LZM f1 SOD & # Wi #HRiE.

ARG R SEEFEE S QOO WL RHML,LZM Ml SOD I HEAKFH A B LA G, 7 &
FHAKFERRME. EHABPEEEARAKEMNEEEHEE N EAFHBREER, Md&EEBRTAKFEAH
FRBEEE D . TREMEANMFRIENEARSEFAKNEARAEAHEME HNALENERE, &
RHEM TR, FBOKKE R, Wi AR F 52500 EE,

WMERTFAETFT AN MBETH -~ HAAWRYEATMEENEED. MAEEIYIERRERE PR
HEEHNEARBYZ— FEEFBLT, ULEENERT AR IEREE, YZRMER  AME& B Bk —
N T SRR R, 2 S AR B T e ALk B RR A VA B F S 2003), AR BT M
YWRENEERD HEETERBROZSFHEAABE WREQHR,C3 M C4 BEIMERGE T FE R, 7T U
ZENZHRFRERHE, RREFTBERANETERN 7. AT LIERAEE R #EFWAIEH (Tort et al.
2004,

Tk BEQIOHMKTEN,MEAKFTHHERERERTPIPRELSKT, TREHd TIKKZER
B, SHAMASRZRWE, BEAKFEMHEPEAKTHME A RSEEEZRAEE, Tang F(2008)
Xt K # # Pseudosciaena crocea )R F R , B4t 40 5% .10 % 1 15 % i & N 2 K @4 (FPHD B,
M ¥ #ME C3 3& 188 FPH HINE M FH & W55, B 10 %0 B, #hMak C4 1&E 1 & .

BRiMAR BB X TEABRAEXN LHAMBTIMEE TR mMORE., FXBERS5K B%H Q2008
Tang % (2008) B H ML S 4ME C3 M C4 H BB K FARBMEETE, HIEHTREH TAARKR
HE A KERE, LB E S A M C3 F C4 X R E KBS,

3.2.2 A E

ATFHREAR BAFRFRUAMEEN YN ERREREFEMORR BN RS . FKBEGREY,
SOD ¥ J1 AMA C3 M1 C4 IE BB E K EAETA . BEEK RN aE, AIE—FEHTHERRE
B, W T REYRASRN M ERENFEFTE ;S - T HRE B RTERSRRE . BEARSERAKRE
MEERPUAR ZHRGRAFHE, SBRHAKZR . RENET. BERESENEN, KRR ILEUHE
WA, EFYHRTHEIANESTE, ARKNR, AEPRE BB LUINE, W LZM &AL ERE, KA
TRERE H/K T 5 2 H A AN & R, HEESH T #E— SR

MEGRBEBIEONMEREN . PEBAFRKFEM 100%BEEFAFTIRE SODE 1 PERBEREKFEM
ONBEEAMTRE LZME ;P EEARKEM I00ONMEEFA TREMECIMCLIE S, PEEH
K FH#E SOD fl LZM 1 f7, Ak ez /1, 5A K BRBRER P CAPEEARK P FE-REMM S
RHEME.
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AHREL HAEFKFERXGT . BIEAREFNEREN LB IR AL RKRERSRENR
M RRE AR T RBUT EEZER.

OREBEAKFESREEERROBEBREMSE, PEAKFRHEABFRRMRE R B KRERER
FRAAEMEORRER.

QP EAKFHRBREAF TR SOD & 11 FEBAKEM 0N BEEAATRS LZME 195
BEHKFAEEEEAN TERMECI M CLEN.

GOEB[BITT AFHEFBEFHHARKERKWAREATKFR 6 AR TRBELENRIAEAR
B EAREFRAKTR 49%~52%.
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