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X EF F e ARR TR AL AAREK, BRMA
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HAREmEOREREENERE, HEfMN
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RN, B, tak) ot 2 R A PROH AL R
RMEERFMEFNETENZC, MEQRY
B AN EFMENTEE BB R E R FE S FME,
B 1 W 3 A R R B RCE R
BEARABERE, hEFHEEaRuER
£, ARHHRE R THNE RS FRES R
D HAR AR B B B R EEXN,

R ERHE A R H /R ER N A FRE TS
B>, HTHEWER P P IEA (O
ochromis niloticus ) AR RN SEEERM L
E, ARRNE 713 M5 RERES BN LR
HER AREREMENES R EF T EBE
FOE BB, IR LR R E O
FRLEERARMEFFEAaREARPLFE
ERP SRR MR AEIEREA RN ERNE N
SHEAHRE B A FRE R IR,

B EHE 1999 - 04 - 08

E2TR. MR REamH e - 16-02-03-05)

{ERRST: RETF(1969 - ), B, 90T E 2B AL hE AR 3
RERIEK P RERBEBRR, WS8R D marsR.

SCERRRINAS: A

1 B E

1.1 REEH

& Cho B BT, 1 JE Rl 45 46 A 77 00 452 61 I
2 70:30 b MASFIF B AL 85: 15 W B A Ak,
R, WM 0.5% Cn,0, WA G HIEREN 2
mm BEUR T B (R R R S BBl 46 HLLE),
ErkeF P EABERTEZH, HEBRAE
1.
1.2 #Ke

FRRGEFTNYERF P Easl, K&
(7.2+0.6) g. 4% Cr,0, AR EHEE 14 d
FEHEYLA A, B 30 B, R KR 60 cm x
40 em X S0 cm, AR FF, K FE L2 IEMER T ik 8k
KB 0.4~0.6 L/mn, T EREHE, BHE7.0
mg/L LAk, pH 7.1~7.2, KiR 29. 5~ 30.5C,
NH, " ~ N<0.73 mg/L, NO; - N<0.06 mg/L.
1.3 fAFEE

X800 M 16.00 £ 1 iR, PHR
5% ~6%, 3 dERAIIREEE 20 d MTER
T 2508, 26(F 2 4 000 /min B-LFHKFBIE 65CH#
T&HA.
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Table | Composition and essential amino acids content of ref-

erence diet %
e IR 1 EAmAE LR SR
Ingredients  Composition  Protein and amino acids ~ Content
HEEn ' HEBR
Fish meal, Peru 10.0 Cp 36.25
KEH HER
Soybean mieal 0.0 Lys 1.61
M EE®
Cottonseed meal 0.0 Met 0.65
FEHM HEM
Rapeseed meal 10.9 The 1.35
- B
Y 29.5 RERR 1.53
Inferior wheat flaur Ile
S RERE
Furified rapeseed oil -0 leu 2.76
P T
Al 3.0 AR 0,98
Mineral mixture His
SHEN TR .
ﬁqrﬁé&ﬁ s - Tl 185
Vitamin mixture Val
RBEMOOR) HaM 2 o8
Choline chloride o Arg ’
SE R EHER
Chromlic oxide 0.3 Phe 1.80

+ W KEF(1979) Hﬂ,ﬁ‘o According o Ogine formula {1979}
» » H Halver( 19690 A0 F, According to Halver formula (196%).

1.4 S

Bedhb Cr W= AR e e ek
WE; HE AR ERK GB6432 — 86; HAMAHT
835 - 50 & BBy E R Hr i E. HBAH L
AN ERREEREWHERGTEAR Y,

WALE (%) = 100 - 100 X (% y
*ﬁjiq’gﬁ@ﬁﬁﬁ)
R ERRS SR

SRR 1 B AR B o
R

W/ % = DT—TOR

S DT H1 DR 5850 B AR R SR A5
RS AL,

_ B R AN B

’ e T

AR PR ERR R
HREARPREERITEE

TR E S R E SRR E AR A,

v w10

be ce je

Hofisa by ARETOEHLH LM

aebe,ce - je— R IMEMBMNSHUFBERE
BEE/%;
n— AT S AR

2 EHR5THE

2.1 EGRERESRUSERARIGEEE

B E e 13 AR EARNEER
MRBELEL .2, HE2TH, EFFEER
TR R 1 B A0 T AL RBR AR (60, 48 % )51, 1Y
EswU L, REREBRNERSEARKELE
EA -, MEEFXENEARELENR
H.ETHEARAMEN, XE5HEAETR
SR FESN mMEFRmBAKERERE
AREARBIELH, SHERBMII. Cho FiR
AR B TRR s A0 W LR 0 99%, MM Tl
MAH 6% 2] FEE REMTHPREREA T
ABFIHLF AN, TR, EESMIEFGBE
ARBEARSEMT TZHMHE, KKBEAR
FHEAeERAEE RN ESE ARETHEA%
Fmsr g R0 -1

BB B Akt 2 SR aR K P A AR B
FEARREHFRES R ER BN IR
. . KGR KEEARPEHLFTER
BRI ALY ZE 85% L L, (H— e fa ke IOk o o 2 A
RAHEERNLRE B, PEREEHEL
FEAR: FORSE . B AR AR A E S e R
R ; BE ARG B S T Tl A R e SR
WA EEAR M, SN o TE I TR, B . —
SRR e E R P AR T O RS T ARy A AR B R
b BB R N, BEEM R ERELSY, ¥
BAEAEF L ABEHA B MRS,
2.2 FARERPEARELGEEEBREN

#3 AT FEaf B R ER R EAM S
TERMAAKLOTEAMS R, WERSEEHA,
Rk ah, BRI ER (MR E
KTk 212 FiEa R Rt R,
FIRHHEERS 1 AREER B2 HEEH,: P
EXEG R ERRE 1 hH AR, F 2 hE A
EEM. 0 ESEREFEREZEBERAS 1 B

10048 » 100¢ "o x 100; '@E%ﬁ(i*%ﬂ‘)- % 2 FE%'HEﬁﬁﬁfhﬁﬁﬁﬁs

BAh, 8 100 ¢ EEFP, KEMNFERET iR
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HEg, v 7 MG @ ERA S T4 AL
SHASEERERIBRA, 45X 9. 41% 7 9.

74% ;i*@mﬁﬁﬁﬁﬁﬁﬁ 4.90%, ERREE
BREL11.53%.,

#2 EEFFHGRSRSEFARNAEMRNHELE

Tabte 2 Apparent digestibility of crude protein and amine acids in feed for O. niloticus

FRE AE EEEM #8 EE FE FRE RE 4¥ HE ®E EH KE
Ingredients B ‘Ei [ L B oM B E &% ] s .14 -4

Pro. 2AA  Lys Met Thr Ile Lue His Val Arg Phe Cys Tyr

%5 ° Blood meal 91.58 91.81 90.4 781 87.2 91.%9 95,5 90.6 93,9 92,3 0.1 K9.2
FIEH*® Feather meal 93.36 93.60 56.5 8% 9 925 962 642 593 958 94.5 936 908 91.5
W& EH Fish meal, Peru 92.21 91.92 93.2 946 92.3 92.1 91.3 936 90.8 94.9 90.5 859 927
K G # Soybean meal 99.26 97.13 96.3 94,9 969 94.2 96.4 98.2 94.2 99.4 964 868 940
BRI Yeast food 91.6% £9.92 76.2 92.4 859 82,4 BY.3 B89 86.4 933 90.3 Bl.Y 86.6
1 {-# Cononseed meal 88 40 R8.56 75.2 59.9 B854 BO.2 B29 RO9 872 947 899 Bl.6& 84.1
R E Soybean cooked 92.93 9$2.90 89.0 92.9 92,0 93.1 90.2 954 B8 6 959 91.8 792 920
471 Rapeseed meal %6.57 86.77 78.8 §9.3 80,2 869 B3.9 93,7 K8 94.9 864 67.4 BLS
ﬁiﬂ;’fﬁgum 89.87 93.68 95.2 857 83.2 80.1 8.2 87.2 84.7 97.0 §7.B T78.2 42.1
s ¥ Wheat bran 91.54 91.72 93.5 882 94.2 94.1 927 974 H7.1 9r K SL.1 724 TV7
;ﬁi&ﬁhw four 89.03 95.50 96.1 #8.2 951 92.5 94.9 101 9.8 99.1 956 K47 K6.0
F B Rice bran 60.48 65.84 60.4 72.9 62.5 B89.0 63.6 848 673 T42 T6.6 62.7 52.8
£ % Com, yellow 88.68 89.30 93.7 80.8 8L.5 88.8 091.6 952 ¥5 899 9.3 77.7 8&l.7

» BEE T8 Spray dry; # KB Hydrolyzed.

2.3 FEREEARNEFRME
FANEARNLFEEREHEVNH AR ES
BEERMENEEZ — SRR RN ED i
HEFE, WSS AR A RBIE RO R
BEHRNEFNMEFEFRFSEANBEARLR
HEEMHLRESPRADYRLTRERMIL
RHEEY, Bl DHAMENEORGES P
BEYHNLTEERTEMLT R ESER M
AT OHEERTRATLE, URILFTEE
BESCIMEORERNENRL.
2.3.1 FWFAREEN HE 1T, BREAR
AN LFEERIEERER, 15 74,58, ER RN
FHEW% L E(FR2), FRLTFEERSENSA
EEGT(FE 3), TREFSRAERMERE 13 fE
HEHPEERN. DBFCHESHARLT AR
HERUER, 3500 44,46 A1 4637, (LB TR
REFEARHEAREHEL 0%, H0EFREMK
el E, EERERME, PERMEER, PERT
EERERK. E, MEMEERENRNER
HHEBAE, ARG EERNEARERMRE, 5

16 M H30E. K HEHRES AEHARS S & A
BEEA] FEEEERHEER—2EERK AP TT R HAE
REF e LE[C], 1988.30 - 32,

AR BEREE SYFNnBaREES Pk
B E R EABRY IR,
2.3.2 EBRESHEBER daFEIHAELIAR, K
IMEBEAREMEAMSERARME BEBREB AL,
HELFHRERENES, BETHEAKHEX,
$70.29, RABRMNBRFFELHKIMEDK
BIILEE R 99 2%, MEE A —HAEMRE Y
R AR EMEAHE, BN K SREHER
BERMME, EFET HA—EHTERAAERENA
MERRFFIFARBNETEELER TS
#IY R GEARMAFRBRETREM, HE
WEABEMFLEGEN, 57805 65.82 £f170.29, iE
M AEEAR/LFSREHAR AR ARG
B, WAL B AERESRS P EEMB LTI
.
MR R LT EEREN
BTHMANPEL, ERNMERER. RIHNE
MOFEEMBREX 3 MEYEABEPER, &
BEEMEM, B Jackeon® XK E R EERL
MEERYFFEamBRERREARZ —, BE
1W0%FEABCHEAR A KENARER. B
100 g PN EARPEREERSREEOEH
FHFNETREas RIRIAERS T4H
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(2.71%)%2.82% ., HIL, FHHMEX 3 HEAH
HEEDPESNERESK., EENEARTRY Y
FEMEFNMESHIOHER B AEAERBER
BRARETM{M.

B LR E BB B ik 4847 %, HEER
BEM29.30%, R EEARSEHA2.91%. 8
BT ERBEHN 5. 17, BHENEIERK.

3 EFFEaANFRsRREMNELRERAR

Tahle 3 Compesition and available essential amine acid content in common feed for Q. niloticus g/ 100g H 9
AR HE ¥ #f XE FE RE FE #H¥E %49 #HE AF RS ®E

Iny rcdi;mq SUIYy 2 4 ;4 am B 3 B [ E:\- i B

£ ) Pro. XAA  Lys Met Thr. Ile Lue  His Val Arg Phe Cys Tyr

ik %475 616 167 051 343 13.50 6,10 7.52 4.30 5.72 0.91 2.38
Blood mesl : T {6.93) (0.40) (2.99) (12.4) (5.83) {6.82) (4.04) (5.28) (0.64) (2.13)
EZREY ) o458 mq.q0 O-B3 052 383 400 BBE D44 651 596 421 243 2.40
Feather meal ) ' (0.47) {0.47) {3.54) (3.85) (8.36) (0.27) (6.24) (5.63) (3.95) (2.21) (2.20)
WMk 6875 66 57 098 202 431 400 742 2.47 458 585 3.8 0.83 304
Fish meal, Peru ) ’ (6.51) {2.00) (3.98) {3.68) {3.77} (2.31) {4.16) (5.55) (3.47) {(0.71) (2.82)
Ky so.04 spps 499 0.82 377 412 706 214 436 663 461 1.18 2.1
Soybean mesl . ) (4.80) (0.76) (3.65) {3.98) (6.91) (2.10) {4.11} (6.60) (4.44} {1.02) (2.74)
REEL )Y 4847 2039 1-32 0.7 200 208 617 0.9 2.58 355 3.03 005 1.9
Yeust food ) TL01) (0.67) (1.72) (1.717 (5.51) (0.88) (2.23) (3.31) (2.74) (0.78) {1.66)
iR 45.08 40,75 2-55 069 295 273 730 2.17 3.8 4.84 448 135 2.3
Cottonseed meal ) T (2.67) {0.41) (2.52) (2.19) (6.05) (1.95) (3.38) (S.41) {4.03) ¢1.10) {2.02)
HAE 313 4208 S35 063 385 422 721 230 457 7.28 478 146 3.36
Sovbean cooked : T 4077y (0.59) (3.54) (3.93) (6.50) {2.19) {4.05) (6.98) (4.39) (1.16} {3.09)
E-4 13 4187 3627 87 122 370 341 621 213 435 578 361 2.5 509
Ranesesd meal ' “TU(3.05) (1.09) (2.97) (2.97) (5.21) (2,003 (3.56) (5.49) (3.12) (1.73) {4.15)
LR 38 43 35.66 33 070 2,55 315 598 582 367 10.04 437 2.50 364
Peanut meal{ bull) ‘ U(3.17) €0.60) (2.12) (2.52) (5.15) (1.59) (3.11} (9.74) (3.84) (1.98) (3.35)
3 20.77 19.56 371 0.96 313 2.81 5.68 2.36 4.28 6.64 375 221 5.8
Wheat bran : TV {3.47) (0.85) (2.95) (2.67) {5.27) (2.30) (3.73) (6.49) (3.43) (1.53) (4.56)
Ak A 16.43 15.8¢ 262 073 274 329 6.02 1.83 432 353 432 2.8 7.73
Inferior wheat {lour . ' (2.52) (0.64) {2.61) £3.04) (5.72) (1.85) (3.97) (3.50) {4.13) {2.42) (6.65)
AR 1100 1094 433 L7 397 379 504 243 577 748 487 361 4.4
Rice bran ; TU(2.62) (1.25) (2.48) (3.37) (4.41) {2.06) (3.88) (5.53) (3.73) {2.26) {2.33)
ok 1064 1080 338 226 395 395 12.59 2.63 545 4.04 611 3.95 8.08
Com, yellow : TTTO{3.17) (1.83) (3.22) {3.51) {11.5) {2.50) (4.71) (3.63) {5.70) (3.07) {6.57)
250 Whole egg 47.8 69 34 52 55 91 2.6 67 65 58 0.5 4.6
At Whole fish 59.60 53.85 7.10 2.47 4,03 3.84 6.57 2.29 4.62 5.8 378 D.85 2.99

B AEFSE1 THERELE H5PHFNEFRR, First number in each column represents total content. Numbers in parentheses repre-

sent available content.

L EFE . By dry weight; 2. EEESSHBEMRTFEURERTMMEMA S EWE. The methionine or woral sulfuramine acid requirement
can be met by the sum of methionine and cytine content; 3. FREBEAERTERESUENTENMEMEREHE. The phenylalanine or to-

tal aromatic amine acid requirement can be met by the sum of phenylalanine and tyrosine content.

2.3.3 BEBRAMER FXFEARMEFFIEM
RARLFHERERSREaRILEMAR, X
74.24, HE 100 g EAEARVAREERUKET
HEean A8 TnEtmL . 28R a5
HNEBRAFFRAERDBAEARKERN AR P
B, 50 4.90%,11.53%.4.70% . 5. 70% A
12.27%., Hit, EXBEHEREARBENE RO,

E—MERNEREREY, BEAFNEEBR
BEEMA MEEEAENEARNEERSEE L
Ak
NEFAAFERBEHRERLTHERRE
el 6d. 14 M 60,78, HEEBRSERMTHEER
TR, RAREARGTHOFAERERS A
FERBHEILEHRE, X 60.61, BREAR S E UK
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L2 BTA, B Ptk IEOR T S B 9% SR 4 (LR

ARKREL. B, R RY B AE A R pck i, B
EoHEERERNERGANA A AERS R,
158 25 b A R RS LR AC, R 3% 8 A R T AME T,
BEE LT RERTE, URIERE P ARG
A &R A ARANERMAL.
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Nutritional value of proteins in 13 feed
ingredients for Oreochromis niloticus

WU Jian kai, YONG Wen-yue, YOU Wen-zhang, WEN Hua, LIAO Chao-xing
(Changjiang Fisheries Rescarch Institute, Chinese Academy of Fisheries Sciences, Jingzhou 434000, China)

Abstract; The apparent digestibility of proteins and essential amino acids of 13 ingredients in test diets, consist-
ing of 70% reference diet and 30% test ingredients, were determined for O . miloticus with body weight of (7.
2+0.6)g, using Cr;0) as indicator. The nutritional value of protein in these ingredients were evaluated by tak-
ing the available essential amino acid indices calculated from available essential amino acids as standard and com-
paring the contents of the available essential amino acid in the ingredients with those in the fish body. The re-
sults show that digestibility of total amino acid content approach protein digestibility in each ingredient. The
available essential amino acid indices of protein i fish meal (Peru), soybean meal and corn exceed 70% and its
nutritional values are the highest among animal protein, plant protein and energy feed ingredients respectively.
And the nutritional value of veast is the lowest of all and those of blond meal and feather meal are only higher
than that of yeast. Although the nutritional values of other feed ingredients are different, they are all rather
high.

Key words: Oreochramis miloticus; feed ingredient; protein; available essential amino acid index; nutritional

value
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