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Effects of microbial phytase on growth and utilization of phosphorus in Carssiu curatus gibelio
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Table 1 Formulation and nutrient composition of experimental diets FTEDry %
Wi #H 5 Group
Composition PiEgp P\E, FiEs PE, E, FE; % B8R Comirol
M Soybeun 55 55 35 55 35 55 35
%% Fish meal 15 15 15 15 15 15 15
fa il Fish oil 5 5 5 5 5 5 5
w- JEM o starch 18 18 18 18 18 18 18
EEE Methione .5 0.5 0.5 0.5 0.5 0.5 0.5
BA%4E" Viomio mix 1 1 1 1 1 i
RAMEYE " * Mineral mix 2 2 2 2 2 2 b
B MCP - - 0.9 0.9 0.9 2.5
PR RE Cellulose 3.4 3.4 3.4 2.5 2.5 2.5 0.9
ZHAETE O, 0.1 0.1 0.1 0.1 0.1 0.1 0.1
MR U/kg) " * Phytase - 500 140 - 500 1000 -
EH B Protvin 30.78 30.89 30. 80 30.79 30.87 30.79 30,79
B8 Lipid 4.49 4.61 4.59 4,42 4.58 4.65 4.5
KA Crude ash 15.16 15.28 15,18 15.75 15,78 15.70 16,05
£ Total phosphorus 0.92 0.93 0.93 1.11 12 1.13 1.51

« ML AT £ B 1alver BEF, Hep Va Vo 2HEEE NRC BiY), Formulation of mix — vitamin refers to Halver's, but V4 and Vi, refer

1o that of NRC.

* » K REDEBREHL SRS, fE 2B Kb A A R4S R B ER , FISF MY . Formulation of mix - mineral refers 1o that of i

Ye, but eliminate Ce** and PO}, then adjust the mixture with fiber.

7w« LU ZEE 37T \pH 5.5 %A T, Lo M 0.0051 mol/ L HHEBRMABE R P R A 1amol 9K VLIS B HIAT B, One unit being de-
fined as the release of 1 pmol P from 8. 0051 mol/T. Na — phytase within | min at pH 5.5 and 37T .

1.4 HigH
FHBER=-(PHHEE - FHME)/EHTE <
100 %
IR = (FERE - R E)/ AN E R
SBMIEER - SRR/ SR EAR X 100%
ERNHLE=-(Q- AN B BESRE)/(H
BERE<EESTCR) ) x100%
FREN RN ETRHTREELRR, AW E2A
B EREE A,

2 BRERIE

2.1 HEOEEYE MR R R & e
FOEREN MBS ME ST SRR
RE R, B0 S00 U/ ke A5EERENEFT 408 60 % BORIRERE ; BN

1000 U/ kg RIHBRES 7T4H4% 80 % MM BeEE, B &N, ER
TRMIAS RS, HEE AT HRENERTEE THIR
. Schacfer $UITERI S BB 845 4700 RS HI 0 6
WA Bt 2B, ZEn RSB 500 Ulkg AT 1 000 U/kg MIERENG
AR 20% F 40% B RGBS, Kenneth %) 75 4T 8417
R AR AR B 19 1 A AT S i,
2.2 RnEESAEEKHER

HEIAR PE PE S AKNFHHEAREERT
P.E, 81, 5B T 20% 1 25%, PyE, . RLE, W §F 1
ERUBXET PE, H, 43K 109 W i2%, EPE 4
P.E, 21 . BE, SHE, ZRH LB FER. MHERLSP
WHBRIRHFAFNBY. RARNEREREATRY
WEXHAR P E R RAE BB, X5 Schaefer %1713 80
BHMHESER 8.

%2 FANTERSFNSE

Table 2 Phytin contents in different groups of experimental diets n=3
H 5 Group P\Eg FE, P\E; P:Eq F:E, PE; % AR Control
B Phytin-p  2.02+0.21°  1.10+0.14°  0.56£0,09 2.9420.25° 1.11=0.18" 0.58%0.12° 2.95+0.17"

E:RORREFRREREF, FE. Values in the same line with differem superscript are significantly different (P<0.05), the same be-
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Table 3  Average weight gain rate and feed efficiency of fish n=2, 8% Wa
“€9 B# WE(e R Y KE/(- BN TR E 4/ % EHEER/ %
Groupy Fish number Initial weight Final weight Average weight gain rate Feed efficiency
PiEy 50 10.5‘8t0.]4 15.7240.16 48,58 + h.65° 0.4320,01°
PE; 50 10.34% 0,12 16.38+ 0,11 58.41+0.73% 0.53+0.02°
PE; 50 14,72 £0.09 17.21+0.16 60.54 L0 81% 0.55+0.02°
FoEy 50 1046013 16.89+0.13 61.47+0.76" 0.56+0.03"
PE, 50 10.40+£0.11 17.49+0.16 68.17 +0.91°* 0.63£0.03°
PsEs 50 10.38+0.11 17.51+0.12 68.69+1.02° 0.64 =0, 04
MR Control 50 10.38+0.13 17.44+0.13 68.02 +0.94° 0.62+0,03°

MESMAR B S 0L, P,E, . P,E, 5 PE, #
ML, FRMTBREENRA, BN T A EE, AERL
REBENTHMAFER. MEPHSENXRN, BE .
PE, MAMBEMESERSHBAZHEHAEAEEER.
FHEASEAFEAE: (1 EEEAR RS R2E TR M, A
EEAMEBEABEETRGEN, XTHEBERENRN
RESCEERMN, QAN St SRR R
KEHNPAE A TEEE, FEFEEANABEANER
rRAeHREsE FAREXEHEENM pH B TR
W Y M 50k pH 5.5, 1B Hoppe"17EBFE pH XHEMIBEI TG
PR e R B, 34 pH 25 6 B, TS ER 80%, & pH KB
6.5 IF, BETEIETE 0% . I, Schaefer BUA %, EM A H
BHAEBEE TR RE, RLRMNTIHSE MRS LA
[E ., {EHERGBE7E fa fR N E E RR RR EERAE B AL
FE/TH—FFT. QHEBRORERERTFNEAER
R NN AL, ERTMTUL S E#HEBE THE
B ERAEEMER—SBEREFESL. EWERETY
MR, A5 BT S5ERQ &, EERR LML NS
i AMEREOR. R IEREEHERYMRALY
FATON, P, RSREA R INTE BRI P B S R R
BRETENERYEMA BE, M p,E,.PE;, M4

MEERSUBAXLELER. Smons FUHENRKHEMN
IMFEERME R ASF SN EERMEBRR T X
N NS SRATUAERNAAERMESERET, B
AT em FHBAT 0.30% ~0.40% A EK—F M
B E A 0 I A B8 B kR B 3 PO R O R A8 AR
MHEERBE0.25% ~0.35%MER—MB—HMSHARS
imiEeRI e RERUEEEES, ALBhmE
B — SRR AR RSk T o R, T B AR
FEMERNBKEEHERT 2. 5% %R —EE AN,
RN RN A U SRR AR,
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Table 4 Protein, lipid and total phosphorus contents in fish
n=2,BH Wet %

FE KM JER B
Group Protein Lipid Total phosphorus
PiEg 13.35£0.10° 5. 18+0.04° 0. 46+0.02°
PE, 13.30£0.12  4.20+0.03%  0.51+0.01°
PiE2 1345013  3.9920.03* 0.52+0.01°
Bk, 13.6820.09° 3.81£0.02° 0.53+0.01°
P:E 13.8920.06° 3.2320.04¢  @.55+0.01°
P:E; 14.05+0.09*  3.20+6.02* 0.55+0.02°
WA Conwrol 14.084£0.12°  3.21+0.03°  0.3610.01*

s aELRMPRE

Table 5 Total phoshporus retention rate of fish

r=2,TE Dy %

A5 WHEAR/ (g-R ™Y BHEEE/ (¢ B WA % B %
Group P intake P retention P retwention rate Thgestibility of total phesphorus
PE, 0.176+0.005 0.068 + 00029 38.46+1.17 15.00+1.03¢
P\Ey 0.239+0.011 0.119+ 0. (06" 49.79 1 1.43° 39 63+ 1_48"
P.E; 0.257+0.009 0.1330.010% 51.75+1.11° 48.24+1.31°
P:Ey 0.2520.010 0.135+ 0. 008" 53.57+1.38% 37.37+1.62°
BE, 0.26140.012 0.164 0. 004 62.84+1.33° 48 98+ 1.74%
PaE; 0.269 +0.014 0.167 + 0. 008" 62.08+1.43" 56.94 +1.81"
A Control 0.315+0.011 0.176 £0.000 6* 55.87+1.13" 42.94+1.07°

2.3 IR SR A R RN
ME4mUEL akEnREEEEMATNMREE
B ESRNEAZAXBELR, Hakmaisal

BroEASRMAREImENMnAY. Ak E
SRRAHRE HESBAOGENT TR, X5 Schaefer H
Koppe ¥ BB BFS04E = — 87!, Takeuchi # Nakazcel'*! 58

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



http://www.fineprint.com.cn

24 RFES EMF G G R K R b P R 109

HLECR R AR L R B L AR T B TR B A
FFik o L BT o, 100H TASRE RGO 0 - SAEEHR, M
mERENRE I REFERRAE. RTHRTRIE
AR R RB R ERE - BR.
1.4 FMBRRRMaEIBERENMMLENEN

FSMHERER, AKSRNT PN LR R
BRI E . E P EXTENERMEERES
AENRNHHE REERBAKKGEROTEREZ
—o B, A AT A S A Al T O A YS B
REGRCR A s EATE IR M — A

XM

[1] Leslie A ]. The ever — increasing role of biotechnology in the poul-
try industry, lessons from past and thoughts for the future{ AJ.
Alltech' s 10th Annual Asia — Pacific Lectore Tour [ C].
Nichclasville, KY: Alltech Thechnica! Publication. 1996. 65 —
84,

(2] & 0 EHENERKERREEAENTHEATRO] L
WA, 1998,7:39 - 43,

{3] Halver E. Fish Nutrition [M] {second edition). New York: Aca-
dermnic Press Inc, 1989.

[4] NRC. Nutrient requirement of warm water fishes and shellfishes
[C]. National Academy of Science. Washing DXC; National A-
cademy Press, 1983,

[5) ZEHBE ARNBERSEMM]. BFEEH, T b 5E
ML, 1987, 325- 326,

fe)

(7]

(2]

(9]

[10]

(1

[13]

[14]

HAET X BATMAHA RO RENED] T,
1997, 18(7):42 - 43.

Schaefer A, Koppe W M, Effect of a microbial phytase on utiliza-
tion of native phosphotus by carp in a diet based on soybean meal
[J]. Warer Science and Technology, 1995, 31,149 - 155.
Kenneth Cain K 1), Donald Garling D C. Pretreatment of sovbean
meal phytase for salmonid diets to reduce phosphorus concenten-
tions in effluems[ )] . Prog Fish Cult, 1995, 57:114 - 119,

Hoppe P P. Uberblick uber die biologische wirkungen und die
okologische bedeutung der phytase beim schweinl A, Ausfoschung
und Praxis 30, BASF AG[C]. Germany; Ludwigshafen Press,
1992.3-15.

Knuekles B E, Kuzmicky [ T), Berschat A A. Effect of phytase
and partially hydrolyzed phytate on in vitro protein digestibility
171, 1 Food Sei, 1985, 501080 — 1086.

Knuckies B E, Berschat A A. Effect of phytase and other myo — i
nositel phosphate esters on e — amylass digestion of starch[]]. ]
Food Sci, 1987,52:719-722.

Simons, et al. Improvement of phosphorus availability by micro-
bial phytase in breilers and pigs[]]. British Journal of Nutrition,
1990, 64:525 - 540,

RER, BN Y AR ARP RN LK
PERER BRI AR W[ A] BRBHSHABRATHRHE
[} % FadtA s REAE, 1997 198 - 201,

Takeuchi M, Nakazoe J. Effect of diet phosphorus on lipid content
and composition in carp[J]. Bull Jap Sou Sei Fish, 1981, 47,347

352.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

