6B 4
20094F7H

L R

Journal of Fishery Sciences of China

Vol.16 No.4
July 2009

R EE

MS-222 0T HE TRt R R SHIR R0

R E RS LG R
(1. S KRR IS8R ARG A HEE 1 T TP RCIRSE 11 200000 2. I-MEHEME A k7= 52k oy
B 116 2013163 3. AT RIE BRI KILKF=BISE5R  H1IL S 434000)

FE: BFST T BRI MS-222 R T & By HR A4 (Acipenser sinensis Gray) 4 (VP S5 HEM S0 . 45 SR 22 01, 2 FohpR e 91 %
ARG 4 8 (1R SRR RIHE 2R AT A W52 (P<0.05), BB IR B2 (0 T 5 , v A i 4y £ (R R SR A S0 38 Se 7
e AR, MS-222 SR N 16 mg/L Bl T A i i TR T 0 12 mg/L IS 24T DL 35 AR AR 4 £ )68 S A U HE
T B 2 BRI MR B2 (i — 25 T e RE SRR A AU HE O B BRI, 6 2 FRRISRI M T, i AR 4 fa (1 FE
SRR S AR T B T v T 484 K, IR G 3 T TR R B /R MG R B R IR T 0.9, J7 2203 MR, Rl 9256401 4
AT B ) (R FE AR R SR AR W B 3 22 57 (P<0.01), 7F 10 ~ 25 “C IR EE T IBIN, rh ARG 40 f 14 O N LU TR A
12.37 ~ 2321, RUITEE BRSSP, rh AR gy i AR LA R 5ok 3 BRI Rk AL Gk Z . 458Kk, MS-
222 A 16 mg/L 8 T 7 Bt 0 12 mg/L IS Rl DA R AR5 4y £ 11 A BRI 11300, 196 AL 1 f08 i 1 R, T AR
AR At e BRI, ELs f i MR B [ R KR, 2009, 16 (4): 612-618]

SKEIR: HPARE PRI JRRIASTIIRE 5 TR 15
HE 5SS S917 XERARISAD: A

T K77 s Wy i Ak 2= BRI R i 2B AR 22,
A MS-222 KR R 2 R LT E AT E
Yo, Hh MS-222 (] Z 5 28 HT IR < TR FH s R 4
CioH sNOSS) 2 0. 258 FRR B 4Rk T 7 i
(CyoH,0,) B IR S B W s im0 Fn 2 B 2 2% 1 1k
FaRl. e R R AR, T A i fee
J ELA AR 5 1 % 4 M, B 55 E FDA (Food and Drug
Administration) 30 UE A& —Floef AT #E 5 1R,
FEE N AME R T B2 P BFg 26, (8 PRI
F 5 A0 T WO AL PR BT[] 2 7 g (HA G
SR 0 AR AR AIHE R I AR AR WA

4 i S 8 3 2 H (Acipenseriformes)., #5 B}
(Acipenseridae) 3 J& (Acipenser), J&=H [ A KA
PR, B E K — B AR s R, s
e LA R R I a2 R R0k R R

YR HEA: 2008-05-03; 1&1THER: 2009-03-23.

M EHS: 1005-8737-(2009) 04-0612-07

Al BB 2k — B e RRIE A
FEEME, 1N A B R TR F A, A
M B IR, SRR R A Tk
Ao 20 2SI, Hh T ik BER BT KR AR A
IR Y S DR 28, FLHF A AR B2 R AN BT B e, LSk
TE 1988 AE 4 8l [El K — A4 5 W), (AN 1981 4 &2
1999 41 [ 19 4[] , A6 (14 &y i b 7 T AR S 65 4
FEREAATIIR 350080 T 80% F190% iAo MR #x
— P, A 20 T2 80 AN, T 4R T AR
B N T BFH T A TR TR0 . s it
R Qnar s BRI A4, DAl (g e rh AR
AN BT 2 ORI S AT RO T A 2 E B AT
AWFFEIRT T MS-222 F1 T 75 W3 % th 42653 (Acipenser
sinensis Gray) # 0 FEFR FIHEE R A, F 76N
HeEd gt R A R R SR Rl 2 2%

HEEWB: E%K “863” i 4% B H (2008AA10Z227); EZK B4R FL 243k 4 58 BT H (30490234); Y& 200\ 5 HERHIT B¢ i i AR} F
M55 9 UG 4 (P K = Bl ST BE 2R 16 K = BIF9E ) %2 B0 H (2008MO1); |- 7 T K 70 1 Hh A8 [ SR AR 4P X BFIF4 150 (P 5L ATF

200708311001).

YEE AT : JET (1960-), W5 bt , N 282 E 2522 0F5 . E-mail: pzhuang@online.sh.cn
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1 BRI

1.1 SEIgHFRL

SC I 0k BN T8 SR ) b AR B A K
£ (6.14£0.15) em, 4> £ (7.6420.20) em, 4 i 5
(1.47£0.30) g 5 5 HI /K Sy 48 UKL 1% M ¢ B2 KDF
(Kinetic Degradation Fluxion) 75 713 318 J5 MR SUHY F ok
Ko PEFRKFREE, PR AR K i g 4 (7.0£0.3) me/L,
KR (15+1) °C ORI T 5255740, pH 7.6 0.1,
1.2 L3 E K AREEFTI R A8

S50 O R e 1k K R ) A, AR
PR RN 2.5 LIGHETE AE B SE 0. S50
Aok P R EE RS 11, U R /KR K v 4 T, T TR 22 7
+0.5 CH.

b2 BRI R F MS-222 (g A T sh 24 )
T Al W A 1 25 5 AL 2R A IR 7DD, MS-
222 MR, G T oK K O SR , SRk
BRI IR 7™ A 14 o7 YRS, e P 5 ke 2 L M 4 o o
Lo LR AW T K T3 1 A R v 6 T R A, AN
Sy T oK A P i S5 b 125 LB 090, SR 5
PR TIK,

1.3 W%

131 R[E)R BE R B X £ 63 4 £ RO FE SR R ANk
SRR MS-222 JFi ik BB E D 0 mg/L,
8 mg/L..16 mg/L..24 mg/L..32 mg/L. .40 mg/L; T 7
TSR E N 0 mg/L 4 mg/L.8 mg/L.12 mg/L.
16 mg/L.20 mg/L, B MEIEHE 43005 R 46 %)
1, B 3ATATAL, N 1A 28 0 R (VP 35 0 1), 7K
Tk (15+05) °C,

TSI I FR it P AL B e R 1 d
RTS8, SCORTSC I BT AL, B oLk BT
Vg S RO RS A SRR, PR RS T, T IR K
Flrh SERAFLE 2 h ([ 32 4 13:00-15:00),  SE5
55 IR WA S 36 7K P i SR R R VR
WK R, K S 00 AR B2 58 3 ~ 5K, AR IE SC 5
K A i SN 2 A3 AT, B T R e 3 A 4 A
SIS B EBUKAE , 7 A W 22 R FH Winkler [GAll
B, A E R A TR, FHIEAR T fa fA 3k

7K 3 AEH K FARIB E (£ 0.01 g),
132 AEREMNPEGSHEREERISIENY
Ma RS 13 RRIREE SR R BRI BT vk B (MS-
222 24 mg/L. T & B 12 mg/L) A7 AR K iR X g
Bty £ FE AR M HE SR s . 1R R R
M:10°C 15 °C 20 °C .25 C 4340 5 2, % 31 FAT4,
IITAN2S DM B BT FRKR T GCH-628 B 543 IR %
il Sy e b
14 HXSHRHETE

FA AR AR R HEZR L L O:N U A:

Ry=(C,=C,) xVIWT

Ry.=(Cy-Cy ) XVIWT

O:N=Ry/R,,,

2 Ry B K [mg/ (g h) s R, W HE & R
[ug/ (g - h) 15 €, €y 53501 Ry SE B 45 R Xof BEURE AN Qg
I B AR FE (mg/L); Cy « Cy 23 R SEBR 45 R
Xof BRI T A 2 BB BE (mg/L); VRS2
AT W Z R BT (g); TASEERRTH] (h),
1.5 HIBSIT S

A3 BHE L Excel 5 Statistical 6.0 3K {4F/E£
AEFEANGE oA, 2017 22 5K H] Duncan’ s 2 8 UL,
IR TEGE T HE Y P AE + prifE 22 RoR, MK
SERAE P =0.05,

2 ERS5HMH

2.1 AEREMS-222. TEEBHEEHEESR
R

MS-222 %} v A i 4y £ FE 480 A 114 52 M 4N 3K 1
Mo FRIRZ 5 220 M R B, 2 MS-222 ot i o 8
me/L 40 £ 6 0% Lo X IR 4 e, (H G W S 2
(P>0.05); MS-222 ST N 16 mg/L I, 4l B
TR, S0 R L 22 5 8 3% (P<0.05); Bt MS-222
W BE AR 2 Tt 1, S A0 AR SR 2R 218 T B, 16 ~ 40 mg/L
ZAIJE e TE2E S (P>0.05),

T X AR R R A AR 1 TR
BATRIZ T 2250 TR, T M it Ve B0 4 mg/L A,
At RESAR T, SR IBLLA 22 R 3 (P>0.05);
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R A 8 me/L B, 4 o FE AR 5 T I, TR By
12 mg/L i, &y FE 4R 5 0 I8 4 22 57 5 3 (P<0.05);
B T A Mk B AR Ty, g AR SRR 22 S AN
(P>0.05),
2.2 ARIREMS-222. TEBHMFEEHEHR
Eadzgb- A1)

MS-222 5% Hhr A& fi 4y o1 HE 208 14 52 e G 3% 1T
N HARER Ty 2R, h AR gt ) HE R 4
AN [e] e FE MS-222 bR % 5 A Wk 35 Mk 25 S (P=11.82;
P<0.01;d f=5;n=90), MS-222 Jifi ¥ if "4 8 mg/LIf,
it HEZ A L X R (R, 22 5 1 3 (P<0.05); ot vk
£ 16 mg/LIsE, @t HEZR T [, 22 57 1 3 (P<0.05);
WEE MS-222 ottt Ve BE i i , S 0 HE R Ak T
H2ERA T ZE (P>0.05),

T A A 0 HER AR A1 1 TR
PATRIZR 7 22500 R W, Attt f i HE SR 2N RV
FET A B R 5 A 25 Pk 25 5 (F=8.91;P<0.01;d /=5;
n=90), T EM TR N 4 mg/LIN, Dy faHEEUR X

R, 2257 3 (P<0.05); BTk A 8 mg/L A, 41
HER R IR, 2257 W35 (P<0.05); B T 7 lip T i i
AT SRR AR I (B 22 A 3 (P>0.05),
2.3 ARIREMS-222. T & 4634 & K15
gp-A1|

2% L A] L, R RRI e AR (0 ) O N B T
R, 7E MS-222 Jii 18 ¥ &£ i 0 ~ 40 mg/L, O:N H{
1536 FR#H19.05, T &M Bt B 0~ 20 mg/L AT,
O:N HfE 1 1536 FF%5]9.69.,
2.4 AREIRE TREEFIX heee3sha R aEEMEER
R

ARt Ay 1 AR SR HE R R BE TR T e T
e, FERNHOC R AT R ER B R s (B 1), A RIRE
TR IR T X IR AL, PRIy 220 BT, A
[ SIZBG 21 41105 B 2 [ A S R AN HE 2R AR A
B E 2R (P<0.01), 7 EWLFR 2 o FREFLLFIN L1 0:N
b i 3 5 %) T 4, LR LR T R R AR T
XTRRAH (2 ),

F1 AREFEREMS-222. TEBMM LG HERAE HEERK O:NILERIT

Tab.1 Effects of MS-222 and clove oil on oxygen consumption rate, ammonia excretion rate and O : N of juvenile A .sinensis

SRR FN L _ . Ro/(mg-g”+h™) Ry/(ug+g'+h") .
Anaesthetic JRHEAREL/ (mg - 1) Concentration (n=90,%+SD) (n=90,%+SD) O:N
0 178.6+15.7" 11.61£1.10" 15.36
8 218.4+262" 1546+1.19" 14.13
16 1375+17.4" 11.53+1.17" 11.93
MS-222 . 1
24 131.7+10.6" 11.38+0.63" 11.57
32 1205+11.6" 1047+041" 11.51
40 80.6+14.8 9.92+0.78" 9.05
0 178.6+15.7° 11.61+1.10" 15.36
4 217.5+14.1° 15.02+1.60" 14.48
TE 8 145.81+9.9" 10.31£0.86" 14.14
Clove oil 12 1202+10.6™ 9.52+0.63" 12.62
16 72.5+8.5" 6.78+0.71° 10.69
20 523+69" 5.40+0.61° 9.69

TE : R~ FESAS: Ry, —HFEAS; O:N- AR . 791 L 2806 — DS RARIRIITE 2522 53 (P>0.05); Fuz, AT #5225 (P<0.05), 7K

W (15£0.5)C .

Note: R, —Oxygen consumption rate; R,,—Ammonia excretion rate; O :N-Oxygen comsumption ration/ammonia excretion rate. Values with same letters

on the same list mean no significant difference (P>0.05); values with different letters on the same list mean significant difference (P<0.05), water

temperture (15£0.5) °C .
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600 X H& Blank
500
400

_'}’: 35 15861).]055\
R’=0.9966

Oxygen consumption rate

FEER (mgeg'+h™)

MS-222 24 mg/L

y: 27 5349(1.[1)83:
R*=0.9901

THW Clove oil 12mg/L

y: 26'31760,11)48«
R’=0.9652

300
200
100
0 1 1 1 1
10 15 20 2510 20 2510 15 20 25
HRE/°C Temperature HRE/°C Temperature HRE/°C Temperature
25

y= 4.2735"056%
R’=0.9908

Ammonia excretion rate

HEER/ (ug- g+ h™)

1 1 J

MS-222 24 mg/L.
y=3.991 480.0671;
R=0.9732

TF Clove oil 12mg/L
y=3 6252600815
R’=0.9761

[J

*

1 J 1 1

10 15 20 2510

IREE/C. Temperature

WE/°C Temperature

20 2510 15 20 25

HRE/°C Temperature

B ARFRRBEREE T ANFIRRRSHDG T AR 4l (AR R HEZR IR

Fig. 1 Effects of temperature on oxygen consumption rate and ammonia excretion rate of juvenile Acipenser sinensis

x2 AREEXMHESHEREER HSRRARHZN

Tab. 2 Effects of temperature on oxygen consumption rate, ammonia excretion rate and O : N ratio of juvenile

Acipenser sinensis

MbFEZH WL /C 0o .
Treatment Teipygrature RoJ (mg- g h) R/ (pgg b O:N
10 100.5+10.6" 8.13+0.52" 12.37
ot 15 178.6+15.7" 11.61+1.10" 1539
Control 20 275.7+14.1" 17.05+1.53" 16.17
25 501.54+25.8° 21.60+1.71° 2321
10 82.6+6.8" 7.40+0.52" 11.16
24mg-L" 15 131.7+10.6" 11.38£0.63" 11.57
MS-222 20 264.8+16.1" 16.56£2.7" 15.99
25 3953+27.7° 19.99+3.4" 19.77
. 10 734489 7.21+£1.51° 10.19
12%“%{;5 15 1202+ 10.6° 9.52+0.63" 12.62
Clove ol 20 2587+19.1" 1556 +1.69" 16.62
25 325.5+24.6" 19.01+£2.12" 17.12

T s Ro~ FEAEUR Ry, — HFEURS O N-FRE A HEECR . 6 — 31 15 S 80 — 5 BT TR U 6 135 22 52 (P>0.05); 2, WA e 3 0% 5+

(P<0.05).

Note: Ry-Oxygen consumption rate; R,,—Ammonia excretion rate; O:N-Oxygen comsumption ration/ammonia excretion rate. Values with same letters

on the same list mean no significant difference (P>0.05), otherwise, mean significant difference (P<0.05) .

R LU CEHF AR G, FERR
LA S FE b S W R QO R A BRI A R D
XA SRR AR BRI RE AU f I B2 A 54T
TR S RS B T

IR A RTRK A A My e By (A i T HE T %2
A, R T AR AN Y B UMb S B
TR ARl P A e A R A 25 £
3.1 FREERIX thAEE34 f R RS R

PR 1) 7 A 4 i ) Bz e i a2 26 49), AR
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FF R Y 5 /N ik %A ), B 1 0 T
BRI, )88 o DR e fph g ) R m R B I, f
IR 5 I A i AR RRIRE e A S 80E T TR
[7] €00 28 AN [ SRR ) v B T 3R B 25 52, AT
Xt RRIES R A T AR AT BT A [R], VA B R , n] R
PR 223 o 6 IS (3 3), W ST R WA TSR 4R
3 i

{5 oz i P O P RR RN n] LARE AR A R AR
S 8 CO, FNE I HET, 3 iz i i) HE 25 ALz
i, RV A B ) £ PR A B B, A 1 £ 2

TE 75 B BB BT N A5, T B2 85 B 2R
ZEANIRIHR B MS-222 5 T A BRI , P Aed 4 (i
FEECRAHEZ R e T 5 o I, MS-2227E 8 mg/LL
BT MITE 4 me/L I, hAefg o) o R SR AHE R
Tt ien , IS PR AT B P RIS o A 4y e =
Ia A S Bl RE 1G5, ORI AR
SR, T AT )t R FE R AR RIS, [
PRI SRR TSR () 4 P A v e i 4y £ 3 A BRI ) %I Hf
1, HAEFURFIHE R AR R R R

*3 HERESBREXTHRR"

Tab.3 Anaesthesia stages and fish behavior performance

[11]

HILAISK 1

JRRI: 301 Mae e EIER : I BLETES i
. - Muscle .
Stage of anaestheia Vision  Touch  Stress tensility Balance Breathing frequency Remark
55 139 CRr et A0) n 4 1B
I Light sedation - - + + + Normal
e R . . W FIF— Rzt
IT Deep sedation Partial loss For transportation
S5 ) . . s
g - - + x x
IT Loss of equilibrium Increase
51V 10 GRRI9) S B B e SR
IV anaestheia - Increase or decrease ~ The best operation period
555V 01 CRIE R 12 MBI )
. — — — — — Should carry on recovery
V Deep anaestheia Slow . .
immediately
555 VL] GREAE) - - - Pk Tk e
VI Medullary collapse Stop Can’ t recover, dead
TE: Y FORIER, 27 FoRIgR, “—" Forkk.
Note: “+” means normal; “*+” means forfeit a little; “—" means forfeit.

FEG B TR, FREE B 2R ) A R
SARAD L RIS B2 1A, SRR BRSO o e
S BURIRRIATR 9% A T RE X A R v A
Fo MS-222 BT B A 16 me/LER T Al B ik iy
12 mg/L AT DA Aed 4yt iF AR 113, -t 2
RAAP H At oy 1A AR R R, 6 AL T i
AR B 2 BRI BE A — 2D T FR AR
FIHEE R BIRIREE T I PRI B 25 5, X 2Nk
JENT LR AR 4 s R R
32 REXTHhELI L &R MHEER RN

AR L)) 0 YRR LR HE SRR R L T
Ry AN TE: N e N T B B e EE =2 kA TN
(BI1)o 72253 Hr 3R] AR S0 20 4 /I BEAR B2 (H] Y

FEA R FIHFZRA A D 2 22 7 (P<0.01), AR
B2 O:N LU (R BEIR R T TN . 76— AU TS
T RN, R 22 88 D12 R S AR B A IR B2 Y T s T T
e 24 e e v TR T B2 Y L L 25 R A L)
BRI ZE AL, FEAUCR T, MARSZI T, s ah o
1510 ~ 25 CHEFINAE AR A T s o (H
TE DU E AR A SRR AR
TEHE— il FE YU I, AR AFE SRR Z A/, RO AT R
A A b %) S AR R B TR 2 A8 T i T 22 40N, 3
STAERIEA R 15 ~ 20 CHEFE PN HPAEEH T FE
AARVE TR E 2 (R2), R HE HAAKIRE, R
JERY TH e A5 rh A5 4 8 A FE AR B R, X kIR
AN 3k - (Paralichthys olivaceus) BIFFY , B
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2 00 of e A (Pelteobogrus fulvidraco) WS, LA K
S B A P B (Sebastiscus marmoratus) (B
FAERAML RS U, BB AR T, 4
FrA A A O A5 AR B A TG PG5 , 4R
(A3 S PERE R, 203 Bl B, SRRty e
1 T AR R SR AR R RN TR B S

VLS T s el A5 P AR B4y A RE R AIHE 2R
B, e B 1 BRG] S, >3 AR DU o A
LD BRI B, AT AL IS T 22 BT AT, R
P R P ARG P AR 4 fr R FE R FIHE R (R
JE R EE X ARG o)) AR S R AIHE R 1Y B2 2 A
L TERBIVER T s f a0, AR R B
33 BERYIBRSH

AL (0:N) Z VAL S W R Y i) i S
B O:NIGE K, RSP IHFE R 1t D43
B AR, ZBOR MR AR R, i
O:N HLAE BEAE A 1 2 P A 8 v BB VR 4 o2 1) 2 AR
Jiio Mayzalld 42}, Q2R e 4 th 8 A R A AR e
O:NAEZIH 7" Tkeda™ Ny, 01 5 226 11 BRI
Wi AL BERE, O:NHZI M 24, Conover™ A K, HII:
F 2 R T sl KAk S I EERE, O <N U {ERK Hh AR
NG Ko Widdows™ AN, A4 O:N HAE AL LR
RFIH I MR A B A KR INIAE K R
o E R (AR 2 5 R B O:N W E 2 5 8
XA HUAAR B 7 S ARG, O B AT DI A= ik
T IR S — TR R

TE10 ~ 25 CHYIR EE LRI, 4R8G4 a1 0:N
LU A R 12.37 ~ 23.21, B WA 7R 8 B 0 U B2 i L Py, v
Hef gy £ AR AR IR AR TR 3, i 17 AT K AL
GV Z. BEE IR RIS, BEIR A LB (1 &
B 1 5F H EC T R, X g B 1% A0 FE AR X
R b F T SR A AR RE A E g A X s, F T
HE R B H 38 0, 535 #2468 (Hemibarbus
maculates Bleeker) FIHFFE—F

S 3k

(1] H 3, B2, VP SERE, A5 IR MS—222 X Bt T .47 1) 5]
1. A= Rk, 2006,25 (3): 236-239.

(2] BRAmAE, A A, X M3, 45 . MIS—222 Sef v A4 it G 6 74 JRR It
B 111 ¥Rk #all,2006,36 (1): 39-42.

(31 S AInas, AR F1, 2R 302, 56 . IR T 75 Moo o e A s i L) .
TR ,2003,27 (6): 11-14.

[4] Woody C A, Nelson J, Ramstad K. Clove oil as an anaesthetic for adult
sockeye salmon: field trials[J]. J Fish Biol,2002,60: 1-8.

[S]REF, F4IML, 285636, 55 KUT 2K ML B BiFRRH AR
Jiikt,2006: 137-144.

(6] &1, & SCE . A AEF YR R g Iy sk S T D] KA A
11%,1999,23 (6): 712-720.

(7] VLA, B, 2 AR S e AR U U S RE SO B ST 100, it
IKFER AR, 2007,16 (1): 28-32.

[8] Vemberg W B, Bernberg E J. MGV M5 A 2~ M. dbat: £l
A, 1982.

(91 2= 1% . #a 2 pRINESTI 1. 1K ik, 1988 (1): 22-23.

[10] Cook S J, Suski C D, Ostrand K G, et al. Behavioral and physiological
assessment of low concentration of clove oil anaesthetic for handing
and transporting largemouth bass (Micropterus salmoides) 1.
Aquaculture,2004,239: 509-529.

(1] BRI 6 2 1 BRI SRR R L. PG Ib RO R 244
2005,26 (1): 43-45.

(121 SRR, AR FL, 3 . R T 7 ) 8 I S R S s L], 1
HWARL,2003,27 (6): 11-14.

(3] 4R, LA . ATAL R DUFE SRR R RIATTE D] R A A
#12,2002,13 (9): 1 157-1 160.

[14] 5078, SRATAS, X% . WA= BEAE S RN Ul S 22 L LD, 3 pig Ui
WHRF: FIRIER,2000,23 (3): 72-75.

[15] BRICBE, TR M . ZF 0Tt kB4, SRUHR M A8 5 1T R i 1 O 3R
(). 75 PR R4, 1997 ,27 (4): 483-489.

(6] BakHE. BT HE 4 AR A S AR R R i 5 L.
AR ,2004,23 (3): 223-226.

(17 A2 X i, (TR . 48 B Bl Sl I =2 BRI AE 5 L)), 1t
PEKRIFSE,2007,28 (1): 95-100.

(18] 8kt J5 O, B TV . R RE R JEE X M MR e R A 2 R
)] TP EDK SRR, 2007,14 (4): 690-694.



618 K R F6k

[19] Mayzalld P. Respiration and nitrogen excretion of zooplankton IV . The in fed and starved tiger prawn Penaeus esculentus Haswell[J].

influence of starvation on the metabolism and biochemical composition Aquaculture, 1986,55 (1): 23-33.

of some species [J]. Mar Biol,1976,37: 47-58. [22] Widdows J. Physiological indices of stress in Mytilus edulis [J]. ] Mar
[20] Tkeda T. Nutrition ecology of marine zooplankton [J]. Mem Fac Fish Biol Ass UK,1978,58: 125-142.

Hukkaido Univ,1974,22; 1-77. (23] FRE0F , BT I VAR OB . ¥ B X AL SR AU AR 2R s [ .
[21] Dall W, Smith D M . Oxygen consumption and ammonia—N excretion AR, 2006, 18 (4): 431-436.

Effects of MS-222 and clove oil on oxygen consumption rate and ammonia
excretion rate of juvenile Chinese sturgeon, Acipenser sinensis

ZHUANG Ping'?, XU Bin"*, ZHANG Long-zhen', FENG Guang-peng"*, CHEN Li-hui'

1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Marine and Estuarine Fisheries,
Ministry of Agriculture, Shanghai 200090, Chinaj; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201316,
China; 3.Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou 434000, China)

Abstract: MS-222 and clove oil are widely used for fish immobilization. Effects of MS-222 and clove oil on oxygen
consumption rate and ammonia excretion rate of juvenile Chinese sturgeon Acipenser sinensis were investigated in this
paper. Experimental results showed that both MS-222 and clove oil significantly affected oxygen consumption rate
and ammonia excretion rate of juvenile Chinese sturgeon (P<0.05) . With increase of anesthetic concentration, oxygen
consumption rate and ammonia excretion rate firstly went up, and then went down. When concentrations of MS-222
and clove oil reached 16 mg/L. and 12 mg/L, respectively, oxygen consumption rate and ammonia excretion rate began
to decrease significantly. If anesthetic concentration continued to increase, oxygen consumption rate and ammonia
excretion rate did not significantly increase any more. Under treatment of MS-222 and clove oil, oxygen consumption
rate and ammonia excretion rate increased with the increase of water temperature. Regression could be described by
using exponential function with R>>0.9. Using variance analysis, it was showed that the oxygen consumption rate and
ammonia excretion rate were extremely differrent (P<0.01) among four water temperiature treatment groups. Within
water temperature range of 10 °C and 25 °C, O : N rates of juvenile Chinese sturgeon were from 12.37 to 23.21. Tt might
be infered that under appropriate water temperatures, metabolites of juvenile Chinese sturgeon were more of protein,
and less of fat or saccharide. In conclusion, recommended concentrations of MS-222 and clove oil for immobilization
of juvenile Chinese sturgeon were 16 mg/L and 12 mg/L, respectively. Appropriate lower water temperature condition
would be better when fish were immobilized for long distance transportation. [Journal of Fishery Scierces of China,
2009,16 (4): 612-618]
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