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Availability of phosphorus in various inorganic phosphorus
sources in dietary of Hemibarbus maculatus Bleeker
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Abstract; By use of fish meal and soybean meal as protein source, added with monobasic calcium phosphates
(MCP) , dibasic calcium phosphates( DCP) , tribasic calcium phosphates( TCP) as different inorganic source
of phosphorus respectively to formulate experimental diets ( Total P of 0.91% ) , each treatment with triplicate
groups of Hemibarbus maculatus Bleeker( initial weight about 11 g) was fed to satiation for 8 weeks. A study
was conducted to investigate the effects of different phosphorus resources on growth, ash, calcium and
phosphorus content of whole body ,vertebrae and scale of Hemibarbus maculates Bleeker. The results showed

that the growth and feed efficiency of spotted steed were significantly affected by different inorganic sources of
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phosphorus( P <0.05) . Weight gain rate of MCP, DCP group were improved 24.86% , 13.75% higer than
that of TCP group respectively. Feed efficiency of MCP group was improved 15.47% higher than that of TCP
group. Effects of different phosphorus sources on ash and phosphorus content in whole body, vertebrae, scale
of Hemibarbus maculates Bleeker were significantly different except for calcium content. Ash and phosphorus
content in whole body, vertebrae, scale of MCP group were the highest, higher than those of TCP group
significantly. Apparent phosphorus digestibility of spotted steed was significantly affected by different inorganic
source of phosphorus (P <0.05), which in MCP group was the highest. Apparent phosphorus digestibility of
MCP group and DCP group were improved 85.97% , 42. 90% more than that of TCP group respectively. From
all above three criteria, it was suggested that MCP was the best dietary inorganic phosphorus source for
Hemibarbus maculatus Bleeker, and DCP was also ideal dietary inorganic phosphorus source, but TCP was
relatively inferior.
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ISy Y. S8 RIARINMERZ, BRI SBY YRR X AR E RN EEAHE A,
£ X9k B A R TR B A RO —3, 4 T BVBHR AV #3M X —F i85, Hiz
A A 1k, St TR R TCH LB I 7 £ 4 P9 A 03 i BB 2T, [ P AU 88 ( Cyprinus carpio) ! ™% (B E
4 ( Tilapia nilotica) ™' B &5 X B AE (Ictalurus punctatus ) 1 W88 ( Oncorhynchus mytiss) ™ JEWN il ( Silurus
asotus) ) Bt ( Ctenopharyngodon idellus)"®' &/D¥Fh A FTBE ST, 9t , AR B0 S B ID- &R0 7 3 L I
3 FIGPLBE IR . 8582 — 545 [ Monobasic calcium phosphates , fa/#f MCP, 43 7228 Ca(H,PO,),-H,0] Bz
%045 [ Dibasic calcium phosphates, & #& DCP, 43 T = & CaHPO, - 2H,0 ] ., #% B 45 [ Tribasic calcium
phosphates, f&#% TCP, 4354 Ca, (PO, ), ] @i B MR AR, RGN A K B KRS B BT EU
FABERWMIE R, A EBBREEFE T EFRFZ M, BN R AR A& B
F, BB 7K IR 5E 1 15 P 4R LK 4R .
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1645 ( Hemibarbus maculates Bleeker) &1 (11g Z&24 ) HETLEIRK K F= 058 Ar 4l .
1.2 A5 Ee

FANERLE DB O B M S E DR R G (Al 5 =1: 1) NsIE mRAEE.E6
4 tE R R TOHLE R R R E T A B s A ER, BB MBI K F S ME AN EQ MBI R ERE
HYB T 45 RATHERHEL 7 , BRI e i R R % B SR Ik 1
1.3 fRFFEH

BITET VLA R KT FRFT BT 34T , ¥ 270 BALERFENL - 0 3 4, BAKR 3 IMEE .. FHIA 91
B RE T B 3 K 4 (80 500 L, %K 300 L) #1546 30 B, SRR AMNTREEZ T 285, 84
B TR EERF(P>0.05), SeHEMFAMIFREE 1 &, XRAHE 3 Ho R E I MCP,DCP,
TCP §)IRAI AR, B K 3 K, R ELMGE A RN, FEEZEFA AR, AIRNE Ak EE
4% ~5% ,AEAE 2 FRE 1 RUABREE. 1[5 8 BJG , EYLBUREIE MH X845, e R in
0.5% Cr,0, By1RRE 1 &, R A B S R AR 2848, 0t BB R LTH AL 3. X000 A (R AR T 7K A8 R I
ABRRAGIEERE, BRER M LEHS 1K, BoKE AR 250% , X560 58 8 & 51 Mk 5T,
HEEFAEFKFEERMRITFS. 0 mg/L LU, HRIEHTEO0. 5 mg/L LU, B I BB A /K BT & 7
SEARME . IRIHAKIE R 23 ~28 C iR H/KIASS B & &5 510 35.7 mg/L,0.05 mg/L,
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Tab.1 Formulation and proximate chemical compesition of the basal diet { % dry matter )

B B4 EEB(%) BREAM(% ) TR(% )
O 28 HEH 38.56
T 28 HABR 4.97
gy 30 £ ¢ 1.02
i 1.1 B 0.60
=il 1.1 BB 1
LA 0.5 RedExC 2
E& T 4 o 4.3

O FHEER (mg B U/ kg) AR A, 2500, 4842 Dy ,1200; A K Ky, 10,482 R E, 50 443 B, 10; 454 % B, , 10 4
HF Be , 205 4E4E T By ,0. 15 AR 40 AR, S 32 FRES, 20 ULBE, 400;4£973K, 1.0; A3 C,200,

QHEET WH (mg/kg) TS, 50 IR B, 15; WAL ,235. 655 A4, 4205 Ak, 265 ALET 0. 14; RERSE, 10; TREL,
0.7; BRBRY, 0.75; WRNERHH, 0.06 ;& L4H:.0.7,

S AT FA R AL IR FCHLBRE MCP \DCP \TCP BLE 3 48 P & 834705 0. 91% MRS R, B HmE 8 A 0 85 & 55
HRYNA1.02% o HIBAREIREE , LRI F R TN 0. 5% Cr, 05 fEAHE R

1.4 Pz
1.41 HRPNWESHE

BUEHER ,70 CHE 24 h. ARG I CBEIRIARLAR 2 BB 105 CHLT 88, B4 R)a IR E
NEERZEMNE, BT 65 ~70 CHEHIBFMAAM ZEEE Wt 40 BIf, FE58, RBERE, &2
1.4.2 EKRALRKRS GSHBNEE

BUA T AR ITE AR BT B R R AR AR, M ER (WG, %) = (FHKE -
SEHPIE ) EBHIE x 1005 FEE A K (SCGR,% ) = (Ln FHRE - Ln FHHFE) /K FRE x 100547
BER(FE, % ) = RIS E/FEE <100 RABERENE LS 26 FHEE B Ky SRS E,
1.4.3 SR VE KRBT EY RN NE

KRB R B R R AR R E T Cr,0, M& B, R ASE I b Ak I E AR R 2 A B
F 8 (GB/T 6437 -2002) , TTEALEEXT AN FBHEBEER — 5045 (MCP) BiFR &(45 (DCP) BEERES (TCP) 1)
SBERWEAR, SEERIEAE = [1 - (Fef Cr,0, T2 xEFEIHE) /(A E#E < 2&F
W Cr,0, &) ] x 100; A% AN (% ) = FRUBEIR M 2L RN/ 2 IRBEE I B4k K x100% ,
1.5 Gitahr

R FH SPSS 11.5 2 {4 (Oneway Linear Model ) %J Fr 13X 548 17 A R 75 2 747, F§ Duncan K%
HIWEohAHRZEF B EHRE.

2 iR

2.1 AFRBEEXSEER £ KRR

2 SR A NIARSR 8 FE, ARTHLBERX LR AN ER HEE KR AR ERFEERZ W
(P <0.05), TCP HHAEXIHEE R E £ KR EEKT DCP 450 MCP 41, MCP 41 \DCP 4 AR XT 38
ERRIH TCP 4R 24.86% F1 13.75% , MCP 41 . DCP 4 {45 E A K 4 H th TCP 4HiR % 9. 17%
#116.67% . TCP HEFRIZE S MCP 4% 7 B3, MCP 4tk TCP AR MERE 15.47% . LIA
T N FE AR R4 JOHLBE IR MCP DCP TCP A #2435 43 5 100.91.10.80. 09,
2.2 AFBFEX S HLIK T 55 B S B RIR

AR AR 2 IRy B S B R (R 3) ,MCP 41.DCP A 2K 5y B & & L TCP 4
H BEHRR (P <0.05) ,MCP 4171 DCP AL SRS MB A B LR EMER . ARBEN 2 a554&
TREZW (P >0.05), UL@KSEEAIE, & THBEE MCP.DCP TCP B4 #2541 43 51 K
100.93.49 F179. 69,
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Tab.2 Effects of various phosphorus sources on growth of Hemibarbus maculates Bleeker

) EHEE(g) FEHKRE(g) HXEERE(%) FFEEKE(R/D) TR (% )
TCP 11.13 £0.15 21.52 £0.54 95.51 =5.60° 1.20 0. 15" 44.41 +1.78"
DCP 11.08 +0. 10 23.11 +0.31 108.64 +1.90" 1.31 £0.63* 47.04 £1.56>
MCP 11.01 +0.39 24.40 +0.59 119.25 +4,53" 1.40 +0.72° 51.28 +2.03"

ERPFEFARNEFERFEREE(P<0.05), FH,

*3 AEBHENESESE SHE SRARKRS S BEENRIN
Tab.3 Effects of various phosphorus sources on ash calcium and phosphorus content of whole body ,
vertebrae and scale of Hemibarbus maculates Bleeker(g/100g)
2 HHER 3

iy B 55 K ik s K5 B %
TCP  11.26£0.60" 2.15£0.14% 3.11£0.27  50.06 £0.51® 8.83 £0.17° 17.34 +0.17" 18.45+0.67* 3.43+0.22> 6.02+0.21
DCP 13.21 £0.43* 2.49 +0.57* 3.19+0.34 52.44 £0.24° 9.34 £0.32% 18.68 £+0.44"  19.10 +0.32> 3.81 £0.16* 6.1320.25
MCP 14,13 +0.43* 2.53 £0.21* 3.29+0.43  53.16 20.23* 9.65 +0.40* 19.19+0.35* 20.74 +£0.40" 3.96 +0.61° 6.16+0.22

RRIBHEN fEEFFHEE K B S5 & B MEE (R 3) ,MCP 4171 DCP M HHER KD f55 &
BERET TCP (P <0.05) ,HiME AR KT MG SR LEFEER, MCP AN EHERTER
=, BERT TCP 4 ,{B2, 5 DCPHXRERER , UBHEEKY &8 NREFHIETTHIBER MCP.DCP,
TCP A= 42504r 4357 100 98. 65 .94. 17,

A EIBHBRX L EEBE IRy B S BERMEBE(3R3) . MCP AR K S B EE S T DCP 4 . TCP
4 (P<0.05), MCP B A S B, BER T TCPA,BESDCPAXREER, SABAFEE
BREZFZF(P>0.05), LIBERIKT & BABARE THLBEE MCP . DCP TCP A Y3 737
100.92.09 .88.96,

2.3 JEEEXS AN RIBHE SRR RILHE LR

A FBEIERS TR B S BRI LR & (P <0.05,58 4) ,MCP #y SRR WML R &=, MCP
(A= W) B, LR DCP, 75 LA TCP B B4R (% . MCP £ \DCP 25 SR IH /L3 Lt TCP 4 737142
7 85.97% F142.90% o LAFRWLIH L3R R #5845 1 & AL BEIR MCP DCP \TCP A= 1223804 4351l O 100,
76.84 .53.77,

R4 RENTEBRENBBRUELE
Tab.4  Effects of various phosphorus sources on apparent phosphorus digestibility of Hemibarbus maculates Bleeker
B FRH Cn0;, B8(g) EMFPEE( FEF L0 HE(%) #FPEE(R) MBEFRMIEE(% )

TCP 0.495 2 0.917 0 1.73 +0.04 2.26 £0.16 29.58 +2.02°
DCP 0.498 0 0.910 3 1.64 £0.11 1.73 +0.18 42.27 £3.09°
MCP 0.495 6 0.920 5 1.75 +£0.09 1.45+0.30 55.01 +5.18*
» N

3 e

3.1 AEBHEIEE R E K AT E SR

A0 ARG AR 0 TOAHLBRE A )£ AN W RE 8 At , 45 49 MCP . DCP\TCP A=) =34 7 531l o
100.91.10.80.09 ZR AR+ 8%, RAETAMEENRIEZ LI N RAL W, B, LIAEE
FFERRIT RGUEAN BAR . ARIBHERELARIEAR MR 2 RAE TR L E S AR, KL
WX BEFERRERNEYEFRR, FINGRE OSBRI, W% SR A8 , BRI F
PR I ERL ¥ LB ERER — S8 B — S MBHR — AR RS, MBRE
FERIBRER S A R R R, 3T e A At B = a sk ="
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BIRT WSS B E FRRHA IS B ERNE S8, RilRaRl LKy &8 BHETIK
e RS SR IR RRHI & TCHLBE VR MCP . DCP \ TCP A= #1235 iy 5 LA T 38 b5 50 45 SR A5,
YR EABEIR — S5 R ALER BT M BER , KR B 45, IR S AR AT B 2, X—Zie S EI %
FHEea? Baeat B R 3R R R R R 4 R TR I B AR — B
3.2 AR VZFRMIE R A8 bR B 8 FR 2B

FE LA R X RO SETOHUBHRAE Y =5 iR B R E R A B R IR D X 5B &K
BB A R TR RIS R T AT 8 B P B A T AL IR0, b3 B 5 1 b 2 ik oy
BERRT R M . A0 AR MIH AL R 805 4% TCHLBE VR B MCP #AE ¥ 2 5h Be s, Hok ol DCPL 45
LA TCP B BARIK , S TRIT%" " %82  Mgbenka 251 37 JE M BE IR 2 45 SRARSE , B AR LA WL 4k i
EFEIRA R A E S HEE K OSBRI REE R . L% MCP . DCP . TCP RIMHML RN ESR , TTHE
58RI E AR SR X, KA BRI K MCP BRI R 58 4T, AN
FIFI FZRAR KRS E R TN 78 B AT B xR aE A F B SR R, 3o s IR
BiEth, A B aMF LT E A", Yone F Toshima'” BF5y Ml , 48 JLE R R F A H L TCP J&
RFTEMAE R . SRR TRA N NIEBHE TR IE , IRWTE A RIE T BB A R TS5
FRET, ELPTME b BT AL R, B A B TSR SR AE TS | O SR v R I AL RL R B IR B s A R B S2
L, (B A 2B b M 7K SRS A5 P YR A I 8 X LA FE SEBR AR 3T
3.3 {E#EX% MCP DCP TCP F| MG EE

AARKAREE . F KT TE. BBRWEAE TR T EENEENES IR, NS
MCP .DCP . TCP [ M350 4351 4 100 .88. 86 .76. 01 , 2 B It = FhBs VB fFI FE 2R L MCP 5 , Hik N
DCP, TCP &k, % T MCP W& R , RIBFEAK ™Ak 2R F A MCP, RE /D =R A HAh B
., BARMEME MCP WM&t DCP.TCP &5 BB & ERM A HERM A E KR K—1F 4 SBp s
W&, ,MCP B BEMH , ZH x| A8 75 K e 325 R 56 &t & I0F K 8 #9 DCP Bt
MCP YRR BETR , R EE AR K WINFE A A, mHAFH MCP i FRER D, \TAIARR,
HE B ASNTROK IR B3, R TR ARSI R K= FRE R R R
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