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FRERILBIR AR 2.5 BRMHBREN. NTEETRERAKETEH. &8 12 BE8RER

BREFRIFITE 2

X1 BRUNEAIERARBELE
Table 1 Composition and apparent digestibility of refertence diet

mHRS K% moE RN = A EXxti %% "' Vi vy
Ingredient Composition Ingredient Compositionl Nutrient Composition  [Digeatibility
2w i il i HEaQ
Fisk meal 3 Purified rapeseed oil 3 Crude protein, . 813
2 BAXTHLE" g
Soybean cake 18.3 Mineral mixture 2 Crude fat 11.92 3.3
= g | BABER" Rt 65
Cottonseed cake Vitamin mixture Crude fiber :
* W Cr,0, Hicsr
Rice bran 19 Xhromic oxide 0.5 Crude ash 3.26
® H &8 i BRE(K] /g
Wheat middlings] a Total 100 Ciross energy 259 754
* MoCollum & No.185 (MoCollum salt mixture No. 185}
+ » {% Harlver &% {According to the formula proposed by Harlver)}
+ 2 » LIBTEN (by dry weight}
£2 EBRESESHRS
Table 2 Approximate composition of test ingredients
ARES Tap iR HER HLIEH HEF S B ot f-dil N B
Ingredient Dy matter brudc prot—| Crode fat | Crude fiber | Crude ash Nitrogenfree ex-{Total phos—
ngredien % ein % % Y% % tract %  |phorus %
i . 2
Blood meal, animal 88.0 B3.38 0.22 3.89 0.24
PES
Feather meal, poultry 86.9 82.18 0.23 4.02 0.03
R ay
Fish meal, Peru 912 62.64 8.17 15.15 2.64
& B
Meat and bone meal 98.3 48.435 3288 10.98 1.69
it d
Fish meal, Zheing 897 47.40 13 29.07 L13
I |
90.4 47.31 0.40 6.09 5.82 3078 0.66
Soybean meal
Wbt
Cottonseed cake 952 43.59 6.25 9.80 6.81 2875 1.24
FHm 90.9 37.25 1.i7 1193 8.13 3243 1.03
Rapeseed meal
HREEN
Peanut meal with hulls 915 35.17 0.57 23.41 579 21.56 0.4%
EAREF 90.0 21.69 1.90 8.4 226 53.71 0.48
Corn germ cake
= B
Wheat middlings 91.0 15.17 3.67 7.64 4.60 59.92 0.98
* % 87.0 12.75 15.61 4,11 7.06 47.47 .54
Rice bran

*ERB A HEIENFE is calculated).

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



http://www.fineprint.com.cn

I SBFE. HkMi(Megalobrama amblyecephala Yin)aF 12 A FE i R0 H LNz 57

3 Astnnt 12 FIRR IR AT M BN (L R
Table 3 Apparent digestibility of 12 ingredients determined with Bluntnose black bream

——— TR HEG i LR 4y a2 O
Ingredient Dry matter Crude protein Crude fat Nitrogen—free |Total phosphorus
% %% A extract % %
fn % 858 93.2
Blood meal, animal
HER 62.2 86.9
Feather meal, poultry
5 3 64.2 83.9 98.1 0
Fisk meal, Peru
)y 70.0 89.1 91.8 15.0
Meat and bone meat
il 69.7 89.8 83.5 232
Fish meal, Zhejing
1IN ) 77.8 957 74.4 39.7
Soybean meal
Mt 438 1.2 90.4 234 85
Cottonseed cake
®HEN 49.3 80.7 85.7 457 8.2
Rapeseed meal
HEEER 29.5 86.2 453 1.5
Peanut meal with hulls
FOREEFR 60.2 85.6 94.3 58.5 81.4
Corn germ cake
® K 47,0 88.2 85.6 455 251
Wheat middlings
* W 61.0 74.9 86.8 65.1 30
Rice bran

SRS AMaXFHARDEEN-XRELY, FE35.5:68R. BFE=
- ERERBE AR A, S5 25 BoIE 134 65 x40 x45¢m’ ¥
Bk R+,
CEHRBAK ARAEERREMERK, HEH0.4-067/ 4, RDERWE, AR
H: k& 26x1C, BHEME 7.820.7mg0,/ L, pH7.6£0.1, NH;-N0.56%0.13mg / L,
NQ;-N0.029 £ 0.016mg / L.
(FANEE KX LFSHMTE SHELE KREER, #ERAKRBATE 20 28N
AEK ., BR=KGF BB R R, #EL 40008 / r8OFEL LK
. 30CHT &M,
EF)araME HESK. HIEH. k2. S8 5# GB6432-86, 6433-86,
6438—86, 6437-86 Ak, ML 4 A Fibertec System I #lE, =S HRH KRR
ZMF (Diphenylcarbohydrazide) X G ESME, WEREH GR-3500 HERAHRITM
Eo

RB BN hERGRERECRHTEAR ),
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SLANNSATLE N (L 5 7 10) ve )

100~ 100 (ﬁﬁ*Crzoséi EEE Tt e

FRAR R E YRR RS R EAR .,
REANEE R BRHLE — r x ERAREE FYRGILER

1—r
o, o RRANTEMANSTE | SUEANLEFORSE
) e meETE REFAMEEFRBRER

% R 5 i #

SRR E KX 12 ik oS E S Ri R T 3 wENcER
AN ESR LR 4.

®|a AN 12 FIREEE A ERE(UETED)
Table 4 Digestible energy of 12 ingredients determined and calculated
with Bluntnose black bream (by dry weight)

B OPE HERHL#E Eliziia: 3 HE %/ K

ﬁljngﬂ;edin? Gross energy | Digestible coef— | Digestible energy | Calculated value [Ratio determiped /
(KJ/ g ficient % (KJ/g) (KI/g) ca_lguloqd %

i ¥ 23.6 89.2 21.0 20.8 10t
Blood meal, animal
PER 225 136 16.5 18.2 2.6
Feather meal, poultry
HBRab 20.6 82.0 169 170 99.6
Fish meal, Peru
Bie 25.5 805 20.6 25 9t.5
Meat and bone meal .
R a ey 15.8 88.2 139 14.2 979
Fish meal, Zhejing
A | 19.3 8311 16.0 16.3 98.5
Sovbean meal
BB 20.4 51.0 0.4 123 £4.7
Cottonseed cake
378 ] 19.56 53.5 10.9 11.1 915
Rapeseed meal
WRIEEM 19.2 334 6.42 9.83 653
Peanut meal with hulls
ERIEED 19.6 61.9 12.1 12.4 97.7
Corn germ cake
- 32 189 44.7 8.45 9.97 348
Wheat middlings
* W 21.0 67.2 14.1 14.9 948
Rice bran

« F{HICRELE B = AT ML TR % 23 AK I+ iH{LAB RN x 39 8K I+ IH{L ER B ¥ x 17.2K ],
Digestible energy calculated =dig. prot. x 23 4KJ+dig. fat % 39.8KJ+dig. NFE x 17.2K1.
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(iR BARBES EE L EIEE R

AR, REAXFEREEETBEEEMH S, ARAEATEHRESEE -8R
ok, FEEEMNERFEREHFE, Mk U, Ehmiek U9 Mg 2,
IR, TiEHE . RMER P SMNELRGBERTESETELHER, B
R wE A ML RMERBAAIER. EHNSEHILAEESE AR TS
1. #REBLL Cho BHELAM N ERFORR S — 854 SRR BB & FRHA RN B2 &
RERALGEETR R RPN AHLRER AL, mAGENGE e HS &by,
ek, SOF Of). A, RO, ¥R, BREMRENERYRECRRIRE
HipHeREEL, TR, HESFHBHHIELRE LR AIRBEE, H4E
AR R R R AR 2.2-194%., EE2EMARSERNENE
HanEaHIRHEARER CORBEREAER P ShEY PV EsRENFL NS
WRLE AR EAERERR. Cruz " HEHRBERERDER ERSHwNLE
FMESR, AREFEYRemE LN, FlTakmEeRE, X&%iH, M~k
sk & R R LM AR ERNRAY. B4, FRBAVEHAREARERHFRILELE,
FN T AR —-AREREFRDRA EHRmEE RN S EmMmRRE, Sl EST
T Lk,
(Z)BEK MR X IR RN (L =
1 BN E F3HW, SHLRUMBMATHER, 23000 858%F 77.8%, KW
B, WILaRKRZ, 5305 70.0%F 69.7%, HALEMEASHRTR (GX284%), &
HEHEND 29.5%, RBTBEH, HLEFE gk o Mk, X Rob-
ert U HGEBUTRAK Y RERLIF A AMEENTERFLEREE—8MN, NER
SOHAF AP PIESRSEWEEREAR AML. Bk, SHERRRTEE
AR EAR. BUHREEE SR RAEEE, A —EAeRELRENRANES
.
2. MARNEE HLHM 10 BELRAENEBRBECESE 80%LL L, AMELE
REEABHES RGBS 2 ® 6%. BNt zesR © VOh A%
BAfimEEaRRTREaY. £0WEH, BEandIEHhME~E, FEEASR
R e E, AEERSEEIEPZY. BTSEEMTEN TR SEHEDRER
AERETESRHEAR. ErFah ik, REATERCHEBEXERTEEX
REREB BN, FALex Ty, MRNEEHECHEAHEREAORHELES S
3% 89.1%. 93.2%M186.9%, X&EHERMTHITKMHELEEEENTLZHME, Cho
AT N X T AR 0 o Yy R 3 AL RS 99%, M TAIN 16%. AEREESH
RIF, R hRERPES FREM, SEMRSES, SEENLD, 2aXEREEH
HEBMFE k. MEREBDHEARARE XKEFE L. B ERHE QRN LRSS
95.7%, Milaky, KME A RHRERMEN. Law " REEANTHIARED
FRIH L 53 31040 96% M 90%, FKET i ¥ f 4y B0 85% R 78%. FIAE4r Hob 84% M
74-80%, Robert '’ 4Ri8 #4584 95%H 80%, Cho BT MY 96%M 92%. TH
FEMA B L BT oy, RMFAY AR, NS LA BER R B R
43 Bk 81.2%H1 80.7%., Jackson ') 3B Fk 8 B kM N El-sayed (P R P Pkt
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R HAANESERSE, SRR, EAREN, THES VP ERERREE S
30% ¥HRIRGEBA R, Ofojkwn U BEMINREA{E S Bt &0 8E K
AR, ARERRAEAREE. Hit, RCtRMEFRTHEIALGRRANESED
#H, R EeER T aRXnBERUREARPNEERBREHE—SHA.
3. BERGSEE k5% 12 R EDRHIE R I RS, 35 83% LU b X5 b
gL R A8 B g, MBS SRR, REARLTEHRNGHESREALR
B PR P S R ER RIS, AR KSR PSR ER.
4. TMBHWHLE HAAGM ERBHSHLRARESHRRBY &, 2R
ZimEREKRK. HL#END 23.4-74.4%, BB ACADHELRICER MR 2050, B
KibAPEER. REMSEAFHSHMMHLE, s M. BEY - et
BET -0 O, BEAMREALS BN 20%5E M 60%M, AL M3 RIRI LK S
77% FREE] 46%, a—TE B 69% FRES 26% UV, HpHABE SRk A%, BEAH
RERORIE, ACa Rt 4R fo RB 2 Bk fL A i L R A E A A R
5. ABHEALR  H:Le5R 12 WA ABEEREEK AREN0-232%, BEM. #E
RNEHERDEERAS T HEEaSRER, XTREARRIRRABVENTH
MESHER. XS ™ IR A A S R LI R LR a1 i o
KR, TERAFF hRESSEBHINE. FRRSHEH LMWL RS IEN
EAEX. HiMxamhnidntBRESEav kiR HENRLIHLRE, &
P Sk 450 45 p s 0 A °T 0 B AR 26 - e R R R KB
(=) 3k 533 s R I 05 4 BRF 7T 3 4o b -
Rkt mE R &L, M. HER. BTROTHERBERE TN 6 MM
R, Eaard, HELBHRARAHN, MARSHAHLET R RN, L%
RHEPERAMERHLCEHEERE. 12 BAREAHSEBERRTNIRSEANE
g8 g, ManmERELcRnTIREERETONG 91%M 188Kl /g, &
WaEH 16.3%KI /g MFPIEAM 16.9K) /g ' SHRE, M ENRENLR TN
89% U0 —8, %t dmey R E B AR I LREA TALMNY 19.4K3 /g M 15.0KT /5, Bk
EXPRARZRFHE., MO HALARBETIMN, HR 0T (oMY
13.5K3 /g, 10.8KJ /g #0 13.9KJ / ) V%57 b4 0 5T i 4L MR ESE O R B 10.7K 3/
g%, RAEFF RO BT AL AR T ALY 81K /g A 7.6KI /g V' KB RMT M
MR ZRMHES, FLGR AR HAREMNER SLVE SRRk nNLEEN
#ERMLE (&4 ZREK, Hik, MAREEERTHCERERATRYN, &KXt
B, "THEEE (V). THEES (X)), "THLEE (X)) fiITHdZRHe (X))
ZH%RN%:

¥=457+2972X +4581X, +24.71X,
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PRERSE mRREATRYE, BBATEEAFRFERLETREEE R DEFE
B A AR RLE L R, B HGT T4 7 %E

2. Mk EmaRESRECRETRSG AR, RRENapAPERRRER T
bR LN FFRE KN TH B & 1A E LA & 58 vh RO R R R TR,
STHRGAE R AL, HOMHEHEREAEEMRIRET, HROCHIEFNES
REFIE S BINCRARTINEAE, 3 RER Rk MRk A Sy ST I ILRE, TFRLISF
HoERARAMAEORG AR ARFARE . FARNFREESREN, TERK™
Ak SR AT ik S F RN FE.
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APPARENT DIGESTIBILITY AND
DIGESTIBLE ENERGY OF 12 FEEDSTUFFS

FOR BLUNTNOSE BLACK BREAM
(MEGALOBRAMA AMBLYCEPHALA YIH)

Wu Jiankai Yong Wenyue You Wenzhang
Wen Hua Liao Chaoxing Wu Dahui
(Changpiang Fishery Research Institute, Chinese Academy of Fishery Sciences, JingSha 434000)

ABSTRACT Apparent digestibility coefficients were determined for 12 feedstuffs in for-
mulated diets with chromic oxide as an indicator for yearling bluntnose black bream
(Megalobrama amblycephala Yih), using a reference diet and test diets composed of 70%
reference diet and 30% test ingredient. The total phosphorus digestibility and digestible
energy of the 12 ingredients were first reported for bluntnose black bream. The dry mat-
ter digestibility, the crude protein digestibility and the digestible energy value for soybean
meal were 77.6%, 95.7% and 16.0KJ / g, respectively, approaching or more than those
of animal ingredients (vielded virtually 64.2-85.8%, 83.9-93.2% and 13.9-21.0 KJ/ 8.
However, other plant feedstuffs yielded 29.5-61.0% digestible dry matter, 74.9-88.2% di-
gestible crude protein and 6.42-14.1KJ / g digestible energy. The NFE digestibility for
the 7 plant ingredients tested ranged from 23.4% to 74.4%. The 12 ingredients had crude
fat digestibility coefficients greater than 83%. Both animal and plant ingredients had low-
er digestible phosphorus. The experimental results in connection with digestibility and di-
gestible energy will provide reference data for the evaluation of nutritive valus of the 12
ingredients, and can greatly facilitate the formulation of effective low—cost feeds for
pond-raised bluntnose black bream by allowing use of plant feedstuffs as protein
sources. '
KEYWORDS Bluntnosee black bream, Ingredient, Digestibility, Digestible energy
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