H102H 54
20034 10H

i ok 7 B

Journal of Fishery Sciences of China Oct., 2003

Vol. 10 No.5

EERWMETRESYE
AORGRAR P AYLR

RAE, a4, % &, % &

(L. E&HRERF FIREKEFR, $5 402460,

2. ERWHFEHFAER, TR 402460,
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e LERRUETRESWEN R RIER K O RE5( Microprerus salmoids) JFAER Sl ot ik
#HTAH. TESNERREELEECDRNNANTI BT ERNNGE, EFT ERM PN ' 2 mg,
Fe'* 150 mg.Zn"* 30 mg Mn’* 12 mg.Co™" 2 mg; BHUARHZ 4 M EH, RAZAIEHFAFMRY, 7225 CTMl%,
i 60 d (A KK RN, AVMBLR B B TR OW LGRS, T Ak EE s8I AR B
R EERESDEEMETNERERREEEAERTINEA, SEFE A . ORFRETENSE

HAGLEEHE R

@R KBy L B E A YEe
w53 3-8, 5063. 734 MWARIRE A

HETEN Fe,Cu.Zn,Co.1.8e HEFMIERA
KR BHEAFERENEAE, EIREHN
BEAARWOREN, ENRAaK4SBTNE
ER MR AEHERIENAILSY. A8
HWEARHZHERAE YL HBELHHET
BHFEY MRS AMm. AR,
BEAS , BRI, N SR R EE TR FRaE,
Bk, ZE 8 RO B0 & R R ch | v T
AERFRMNEETE VIO YR, INHERSE B
R MM A%, A TANTHERE,
M HASHE TR TEW M F 0 T B8 B RGN
W CRWER, FERETHAIMECRED
HyiEE R R R E R %, (H7E S iR o R I R
FRRERD, AHED R, mE P EmAE YL
EXH M BETENA AERIIMELE
B R A KR O AR, H L
METERS PR E KR T RERHEEA, RH
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Iz AR T RNES. FUFREIEDE S
AARINEEREBTRESYHINEHECR
PR L B Micropterus salmoids ) , H3HA KK
R GBI MARE AT LR, § R~
25 & B S A& RS R R AL IR

1 #RSHE

1.1 #ETH

F ML B 7T & ; CuSO, + 7H,0.ZnSO, - 7H,0.
MnSO, - H,0,FeS0, - 7H,0,CoCl, - 6H,0, Bk
AEEREN 16 BARHEDTIS : EEBREAYH Cu.
Fe.Zn Mn.Co EEREA V(B TRARPHRME
ArH)A 2,150.30,12.2 mg) RN ERE 16
H e HE T, AL R 2SI A&7 B I
W& EFE DA R R ER,
1.2 XREGEESH

FRAFE TR T RERBFREY, 23R
BRMR O RS RE (40 £2.25) g, BE 10 000
Bo BIRAH2 o, - MARRKERER
TR BB TREAEXERFER, URR
ERFRRBEHTS

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn


http://www.fineprint.com.cn

410 R K PR

BUE

1.2.1 WEXE SNEAVEHEAREFmMFIHM
SRMHMEB TEESYRMAE , B4 M EH,
FAMAEN I mx1 mx1 m, GFEEHE 500 B, L5
B KIR(26 £0.5) 0, KIEBEHE M (4.520.5)
mg/L,
1.2.2 ERNEFREXR BRI ELER
mAAMEARMBTRESYRNNE, BER
4 MEE ERE A SEHTUK AR AAIKER
i K EEFSEIIAR R 100 em x 60 em x 60 em, BEFEEEMH
100 B, St i, | R KB Ak BT
A A pH.BEAFNTAK, BHWNE 1 K, L8
K RFERTE(25.0 £0.2) CEMEN(4.8
0.5) mg/L,pH A 7.5 0.2, 8% H 4.0 meg/L, &
MFIEE THA HE L EASKERRKTERS
F1500 LAh,
1.3 (FREERERGKE

SERG AT DR e SR I IR EC YRR R
SR A E TEA (] SRR RIEERHRICE
BEWMAQ SR, MR TR 1, ERH
ELVEFRI0d, LG, FASN BHENEAE
B95% ,808:00,12:00 18 :00 ERHFR, SLEEHH
fH# 60 d,
1.3.1 HmiE TRTHEER 10 dWEH
HBEFAFAGER TR A S B, AL EELE
I 3 mg/ LRI (3 - SR PR LB B At
b PTER MS - 222) By KBRS FPRREY 2 min, BRI FF
B, FREGROSH OEROTET #iTsms
I, [T HOBR - TR IR RAE4 TR 24 h,
RIEBOUELY ATAMLEPHETENS
BAMETEIEBERR A (ALD) WG4, BUl/E A&, A
BEEEE B AT AL, BRI A RS R
F-20 CHEURSTHETER.

MEWERNERGEE, 510 d iR Ak
L3R, 105 TR oa4s 8T - 20 CHA.
1.3.2 XREHSH AMNFREBERBEER
Bessey 35" s o BT B0 2 LKA I8 FIROMGE
" R G W LR E R B AR
27 B EAUKAR IR, KR EE 105 T TR
FAEE, R HRPF 550 CTFHE20~24 0"
M5E .

#1 FEHEANEFRANER

Table 1 Composition and nutrient contents in formulated

diets S, T8, Dry weight
Bl S Diets
HE Ingredients _—
No.l Neo.2
¥ Fish meal . 0.0 300
¥ Soybean meal 250 250
A Rapesead meal 10,0 10,0
BT Yeuw 1000 10,0
Yo Mixed grain mea) 14,1 14,1
AL TR Mincal premix! 1.0 0.0
SARE RS Amino acid chelate promix” 0.0 1.0
4 R E Vitamin ]m:'rn[x3 2.0 2.0
KA Lipid Lo LO
ik Salt 0.3 0.3
$EpE R Caleium hiphosphite 1.5 1.5
i, (n 0.1 6.1
HAf othens 50 50
B IR Nutrient :t;npmmmn . . T
E‘t&_ﬁ Crude p.rntcil;"m“ 41,45 41.45
HHERT Crode lipid 4.99 4,99
BLEF#E Crude fibee 1,38 3.38
M Ay Ash 7.41 7.41
L Caleium 1.51 1.51
% Phosphorus 1.52 1.52

B AN EHEHRESSRER SR O BEEHRMS
% halver B/77 -,
Note; 17 Mineral premix and amino acid chelate premix are same as Diye

a2 o . - .
Zhengyit * 5 2) Vitamin premix is same as Hulverd

L4 ZERTEFEFREFRERSENITR
Yp ¥
%M?ﬁft*(cm e ) =(1 _ﬁ) x 100%

Frif K (Ry %) = (InWp — InW )/t
100 %

mﬁ%’[’kﬁ(:% (Ew_.%) = { Wi - w[)/ﬁﬁ"ﬁ]
HEE x100%

BIIRHER,) = (W -V EEEERE

Hep X, b R TSR (%),
X, BPHEMERELETHE(%); Y, HRE#D Cr
ER(%), Yy HEMPFN CFE(%), W MW,
SRR TR MM AR BRIk E (2) 0 N
KR RE (), BIRH ST FAREE T Statstica” £
TR & 4 B B R BRI 7 £ 5
=SS BEAKF (P <0.05) A Newman -
Keuls EiltfT £ E b5

2 &R
2.1 FEFmA G E KGR RRHRN
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LR R, TYMEBTERFMANA(]  REEERR

SHEEE) SEERMEBTRES YRR A R 3 AT, ORI R A A R T 3R 5K
(2 SR ) M EMAERK REAER BERE  BP, ARKFERE AL B EE5R (P >0.05);
REREFELW(P>0.05) B3k 2, ML PP A BRI 15 1, S 0 B AR R 4 LU R I R

2.2 FEFMANEEAMEEROFPEEHE RESWARP<0.05), %3,

£2 TREAXLENAORFERKRESHHIRM (60 X)
Table 2 Growth performance of Micropterus salmoids fed different diets(60 days) X+SD,n=40

B Diet MiaE /g KRE/g BEERKE/ % BRI % BEERBE %
1€1s no. Initial body weight W;  Final body weight W,  Special growth rate Ry Feed converse efficiency E; Protein effieciency Rp
No. 1 40.00 £2.25 112.13 £12.5 2.68 +0.21 161.15 £0.09 3.27 x0. 18
No.2 40.00 +2.25 111.89 +2.20 3.63 +0.15 162.11 +0.06 3.28 +0.13

£3 BRRTEMERIR K O RS 5% 70 i o B B S 4 Y %
Table 3 Effects of immunological activity and serum alkaline phosphatase activity (SAPA) in Micropterus salmoids fed dif-

ferent diets X+SD, n=40
HiH T2 135 KL Days of rearing
liem Diets no. 10d 20 d 30 d 40 d 50 d 60 d
ZiW % Phagocytic index No. 1 6.20£1.51* 6.19£1.32* 6.16+1.13* 6.22+1.17° 6.30x1.11° 6.171.69°
No.2 6.15:1.01* 6.25:1.21* 6.21+1.06° 6.18+1.54* 6.21:1.3*  6.23+1.73"
B B AR S 1 No.1 1.76 £1.02°  1.73£1.05° 1.83+1.21° 1.72£1.19° 1.74+1.03* 1.75+1.24°

SAPA , sigma unit/ (mL - h) No.2 1.22+1.13*  1.21+1.11°  1.19+1. 11" 1.21+1.09" 1.20£1.17°> 1.19x1.02°
T R P BUE DR T RA RN R —FIRE R 7 B3 (P <0.05) ,MFAZF A RE(P>0.05)

Note: Different superscripts at the same column mean significant difference( P <0.05).

2.3 FEFMANEBEARNBIRBITRERRN & Fe Mn Zn RMHELREEE B EWNE M, 4

HUERRm BRE A (2 SRR ) Fe Zn Mn )3 W 1L R
&4 50, AR PR IAR KB IRIx T agk  BCRAE R TRERRMETRA( SEMH) (P

SKE BHRSELEEEM(P>0.05), %Ak <0.05),Fe #2529 23% ,Zn %] 18% ,Mn % 80% ,

MRS EBELEEZW(P<0.05), THMEITE  MXf Cu WRUHEABIEF HELEESE (P>

WIFIA (] SiEsd) 2 ERTREEARESYAR  0.05),

SR ) R IS F R A ], X R E T

F£4 TRBHEARAORYHAFARMBLMBTRNRWELEHRE
Table 4 Body composition and apprent digestibility coefficient of trace elements in Micropterus salmoids fed different diets
% , X +SD, n=40, {E&E wet weight

I H Item 1515 Diets no. & K & Moisture $F 4 Crude protein #HLAEHY Crade lipid K4y Ash
faRE No. 1 71.15 £3.11° 18.86 £2.65° 6.83 +1.26° 2.66 £0.31°
Body composition No.2 71.25 +2.36° 18.12 +1.41° 6.58 £0.98* 3.15 +£2.36%

Fe Cu Zn Mn
ESUNTIZ No. 1 53.26 £3. 16 45.35 £3.12° 73.45£2.16° 81.30 £1.28*
Apparent digestibility No.2 65.33 £2.17° 45.12 £3.05" 86.34 +2.12° 89.25 +1.27°

o R PR EARSSCF R AN ] — S BB R 2 R B3 (P <0.05)

Note: At each column different superscripts mean significant difference (P <0.05).

2.4 FEFMFAEEFHENA MEMEEF  0.05)  FERE YA SEHH) W R BTN
Rl TR AR METRHE(L SR, AMEFBETE Fe,

TR A R R, X AR RERINL CuZn ERABELM(P <0.05) , BEARES
WMBICE Fe.CuZn Mn EBABERW(P <  PHQ SEN4)VER TEVMETRA( 5
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AR , X Mn B FBREEM(P >0.05) RFE S5,

£5 RBAERMERADRVE. A DEPERTRSEHER
Table 5 Contents of tracemetals in liver, muscle and serum of Micropterus salmoids fed different diets
mg/kg, X £5D,n=40

kB Diets no ##R Tissue Fe Cu Zn Mo
BF Liver 62.35 £2.51* 10.50 £12,5* 31,65 +2.25° 2,22 11.96
Ne. 1 LA Muscle 6.83 £1.26* 1,34 +0.87* 2,31 £12.20% 0.67 +0. 12
T3 Serum 3.12£1.01* 1.51 £0.63° 8.72 +1.61* 0.03 £0.01°
JF Liver 86.26 3,45 16,35 £1.75% 56.23 £1,69° 3.6521.21°
Ne.2 ALPY Muscle .14 117" 2.36 £0,68° 32,12 2,130 1.21 £0.17%
1% Serum 5.261.13° 2.03+1.67° 10,34 £1.11° .03 0. 02°

R LR T R AR R SIS EEAEZ R RBE (P <0.05),

Note: AL each column different superscripts mean significant difference{ P <0.05).

3 i B A B A B B A R K,
- (4)SERFE B, AR IR 7T 5 40 B T
(DAZREH, KD BERMNTEENE B AKITE B0 ARSE PR ETE
NMBTESTANETE, REMBANERKT  WSRHNBEWR, SRR NE TR LS W i
B ANEKERE FRNAE BERERE . RN RIGXIE SR EA L R TRR
EZREVENBRENMEAHTREAL. S, HUSERRE R & BERE, f%x
BRRIAMBTE MR EEFAN R FHMRLENN LR ICRE , 3#5 T ek
TRENBETLH  Hatfield 5 REIHBEEIT 4378, Hatfiold L7 EH3LH , Apear 51 ZE5E 19
FMANBETERFENLTHHETE , 904 28 Do 2" E E BRI AT RMA NS
KBAES. BTSN EERNTENENL i, Eckewt 250N MENBERITEEDYTE
METEM M OE R T ENBRITTR Swinkels ot | i S WA W SRR E A &, 230
FCUHHAMPRMENREARBTRSY PR R TR RIS LS £/ SRR,
ERBAER. W& LEBTEFTH S R/IE, Enge B/ 4K
Q)EZET FUMBRITRMENENHL  crepl FEERESY SHMEX B We
BHPERE Ve Zn Mn 35| L3t BBERE 23% . ARHB TR SRR B,
18% 9% ,Cu RAHA, BFRECEMHHLR ()M PR IE IR TE S FNTI SR
PRBEMEE. FRAF T ECHIRTOBR s, kOBERE KRR SORED R
FpHE, ARTRERUEH, ZUBLEER BB EREER ANEMAANNEETEE

mEERATaENPEREERNE, VSRR TELH ﬂ%i%&,)\%ﬁﬂ%&ﬁ%ﬁﬁ%ﬁﬁﬁ,?ﬁﬂﬁa%ﬁ
ST 7 AR B PR, DT RS MR EE T AL ik 3, T4 AR TER SRR TR A EE,

MEWHCEEZ DR Em, iR E THE AXAERIR AR RN, AR AR SR, ATA
B/ FF A BRI R, KA WE AT BTSSR, KB RE SR
Q) MA T MFEWIEDERREEIE (SAPA) W1 whuRAEMARRSRE, Zi—F8M,

HEhH Zn EFHRELA R A, Wan Z1'" F1 Kraus
U, K 2o A FE WS EREEATH,
H SAPA 4% E . Swinkels 'V X REMHSdIA (1 B W ERSQAZHRAI] REHR(LE), 198
o, R R4 BTN Zn BB AR & BTG R X 9):23 -36.

SAPA BLAT B, Hafield™ 7634 3 BRI HAY [2] f:fi;ﬁ- if%ﬁ#%ﬁﬂ[M]. A F AR T,
EMABBES WA IBMARBER SAPA . ) FRA RIS o B 6 R Rt 5 R R
FEREGOAF , 80 A R L BB I N WLTY. 6 R I R, 1994(7) ;15 - 1.
MEUERRESYHBRMBRET, BN 4] 7% 28R mRe 2 wimn 8 H 78 g gn

$E TR

—
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Effects of amino acid chelating microelements on
Micropterus salmoids

YUAN Wan-an' ,YANG Song-quan’, CHEN Jian', CHEN Min®
(1. Aquacutiure College, Southwest Agriculture University, Chongging 402460, China;
2. The Academic of Pig Science of Chongging, Chongging 402460 , China;
3. Biology Department Leshan Teachers College, Leshan 61400, China}

Abstract; The amino acid chelating polymers of Cu, Zn, Fe and Co were used as the additives added into the diets
of Micropterus salmoids, respectively. The other groups of diets were added with CuSO, + 7TH,0, ZnSO, - 7H,0,
MnS0, - H,0, Fe80, - 7H,0 and CoCl, - 6H,0, respectively. Ten thousand individuals of M. seimoids were em-
ployed and the experiment period was 60 d. The added level for each treatment was Cu®* 2 mg/kg, Fe’* 150 mg/
kg, Zn’* 30 mg/kg, Mn®* 12 mg/kg and Co®* 2 mg/kg, respectively. The water temperature of the circulation
system was maintained at 25 °C. Each pgroup had four repetitions. At the end of the rearing experiment, the
growth, the immunity, and the tissues composition of the individuals were analyzed and the results showed that the
elements in amino acid chelating form could increase the digestibility coefficient in M. salmoids, but could not obvi-
ously increase their weight, protein consumption rate and immunity. Furthermore, the fish in the groups of amino
acid chelating polymers had high accumulating content of elements in their liver, muscle and serum compared to
those in the inorganic groups, and the serum alkaline phosphatase activity tended to be lower than those in the inor-
ganic groups. The conclusion is that there is no significant difference between the two groups of amino acid chela-
ting microelements and inorganic elements in terms of growth, immunology and feed converse efficiency, and the
fish in the former groups may accumulate elements in body tissues.

Key words: Micropterus salmoids; diets; microelements; biological parameters
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