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Table 1  Reference diet formulation and nutrient compositions

B EH BLH/ % B M SR/ %
Ingredients Percent Nutrition compasition Content
¥ Fish meal 10 $EEH Crude protein 31.59
TH Soybean meal 25 B Crude fat 3.82
¥ Rapeseseed meal 20
U ¥ Wheat middling 30
a— PEH Alpha -~ starch 10
F i Rapeed oil 2
B 5HRE Compound premix 1.4
WM 45 Ca(Ho PO ) 1.1

1.4 fAFER HetEs R R RN TYE. EaafEE

BEASE Cn,o, BHEMEARFAR LB ARG
HEE Cr,0; HERFERARRMAE 1 A, K5I
Pl R, AR BFRER(KY 30 )BTRS
1k, RME AR AR A ERER 2%, §XEH 3
¥ (8:30,12:30.18:00), BRI 30 min BEHRRTH
M LR e Y, SR h ik 1 K#E. RS
THEBEEMEFERTHRER®D, 70CHT, HFA
KA.

1.5 #HAEfneENTH

AR AEESNEBRSEYERAIKZR
R, A SRR ARKMERED, cnLo, R
R EAL B R ER,

W R AR A,

AR REUHAFE (%) =

(1— AR Cr,C. %/ 2EEH Cr03% ) % 100

HHRWTRUMFHLR(%) =

(1~ (FHF Cr0% x BEEFERT %)/ (2
B Cr,0: % x FEHEFE RS % )] X 100

e BB T 4 L R B R IR A RIS A it
AT RN,

AR ERE RS RMHIE(%) =

(FBAREE RO RWHE-0.7x B
RHFBEE RN EUHAE)/(1-0.7)
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Table 2 Chemical composition of feed ingredient %

R R & 4 il e HLAERY HER Ca P

Ingredients Muisture Crude ash Crude [at Crude protein
1 ¥} Fish meal(import) 10.18 11.83 9.89 62.45 3.92 2.97
E#1 Soybean meal(sol. ) 11.89 6.19 1.02 44,87 0.34 0.69
E#EH® Comn gluten mesl 12.66 1.02 2.05 46.24 '
B Brewers dried yeast .21 4.27 3.19 40.%9 0.25 1.09
4t Rapeseed meal{exp. ) 11.76 7.57 6.69 32.02 0.64 1.10
BEREYE Yellow rapeseed meal 11.47 7.57 6.85 35.90 0.66 1.17
B Black rapeseed meal 10.45 7.28 7.09 35.57 0.54 0.99
28 Fish meal{ native) 11.22 9.16 10.22 54.17 5.82 3.51
BI# Meat meal 12.06 8.24 10 1% 53.68 5.61 3.97
B #} Casing meal 10.25 3.15 219 50.01 0.65 0.24
X E Expanded soybean 12.34 3.86 13.09 36.78 0.28 0.47
¥ Cortonseed meal(sal. ) 10.67 6.78 2.35 45.50 0.27 1.03

TLERFTM Double-low rapeseed meal(sol. ) 10.32 7.21 3.41 35.89 0.53 0.8%
B Crab meal 9.32 14.15 5.13 37.65 4.17 1.07
FRIEFE Corn germ meal 12.07 6.05 2.35 20.34 0.08 1.27
F WU Sesarme meal{exp. ) 9.28 9.87 9.42 40.35 2.23 1.25
M Distiller s grains meal 12.08 6.21 5.32 24.25 0.23 0.35

« BRI HXME, Observed values.

PG SUR R SS YNBSS 3 N E
BE ISR R 2 BRGETU IS RS, T X A TR oK BE
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Table 3 Formuiation of reference diet and test diet

Cmgggm ifﬂfﬁ:r ﬁ-ﬁfﬁé% HHMEXBAM T RN ERAHEERRK. T4
rrr—— P~ 9.6 XSG SUREFO SR A X S BEHRME
B IEH Test ingredient 0.0 29.85 MR BB EHAT, BIAT 85%, HRHIE
£l 03 0.5 B RIEGE B IRR B R I, ﬁﬁlﬂﬁ?ﬁ

ALFAL T 80 % , T 0 F R E H MR E 5 R
: &g FOW LR, KT 70%. FAMRYEFEDH,

BREUPR SN 4 FERIR M RWHALRKRT

AABNETHO AR . EEEH . EBH. A,
Ak s MEPEEO AR MIHLTE, Hk4
o, BaEOARHEE AR THRHELH
FLARITE 80 % L L, T Xt R Pk R A T R
WML RYET 0%, S, ZFHEE
E(p<0.01), EAMEDAR ErEal. B
AMEORHEWNLEE -] OERBRER
REERWECRBAL, SRIEMHL, BERYEBE(P
<0.05), EaNHOEE BEoh, BRREK
¥ RE B B4 3 00 1 Ah 3R — B, 1 0 AR G U ) AR
AR, S EAE, 2R BE(P<0.01),

MR A EATLLUE &, B R, SRk

80 % , St BUEIEKFH . AL K 2 0T B8 g By 19 3 3R
WAL SREE, 945 70 % A 4, T X2 R, AR
FOR IR ZEBEA TR B A AR A AU R LR RAL,
BET 60%.

FEEAWET LY RE QB AR
B, MEJSTR EANRETYRAERWHELIE
H64.24%, ETABTHRMBWHELE; HEBES
BORHEWUNLESR85.04%, SAMEBERENE
MEARE B, HEEBREFROEAHALEN
82.53%, S BT RIRHMRRELE
F,
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Table 4 The apparent protein and crude fat digestibility coefficients of grass carp %
. K T4y FHER 1558 3
st diets 8 -
2 AT Test diets F{¥ Fueces o il Ak e e
Diet No. Dry-matter Crude protein  Crude fat
cp EE Cral cp EE Cols  Gigectibility  digestibilty  digestibility
%Eﬁﬁlﬂ 31.5¢ 5.82 0.5218 15.76 4.23 1.9511 73.26 86. 66 80.356
Reference diet
*
.1 ﬂnﬁﬁ 20.81 T.04 D.5184 21.87 5.46 2.1781 83.06 87.54 B3.83
Fish meal{ imporr}
ﬂ R
.2 M*ﬂ 38.36 T.14 0.5233 22.33 5.64 2.1565 81.51 84.04 81.46
Fish meal {native}
®
3, b 33.41 5.13 (. 6439 16.09 4.18 2.0303 5668 80.22 59.23
Crab meal .
[
4 ek 37.81 7.13 0.5307 19.01 4.42 1.7131 59.13 79.21 81.36
Meat meal
#
5, . Bk 36.88 4.72 D. 3083 21.35 2.97 1.6019 56.62 60.89 78.93
Casing meal
1
6 ﬁﬁ 34.41 5.03 0.5203 17.48 3.22 1.7670 64.24 85.04 82.53
Brewers dried yeast
4
7 Rt 32.29 6.08 0.5361 18.36 3.53 1.8056 68.62 77.81 §1.33
Rapeseed meal{exp. )
#
-8 Bk 32.88 .13 0.5181 1834 4.41 1.9716 7480 86.03 81.79
Yellow rapeseed meal
oF W
Black wa meal 32.78 6.85 0.5381 19.53 4.05 1.9064 68.31 79.45 82.69
%
WPRARIE 5 p 4a2 04806 1540 4RI 16689 66.40 86. 15 70.89
Double-low rapeseed meal
s o
1® E5H 34.88 438 0.5522 1749 332 2.1168  75.44 87.53 82.19
Soybean meal
. -
12 RfxE 33.65 8.00 0.5462 16.96 7.86 2.1858 79.10 89.14 74.89
Expanded soyhean
13%
v meal 34.24 6.90 0.5097 18.91 T.44 1.8426 70.19 80.20 59.59
R .
14 i 35.01 5.56 0. 4690 19.02 5.74 1.5182 59.49 75.22 51.16
Cottonseed meal
#
ISTEREFW 508 478 0.5379 1468 S0 17290 58,69 77.10 50.23
Com germ meal
*
WTERBEM 55 589 0.5863 2229 426 197 6336 68.91 57.09
Corn gluten meal :
+
v kel 31.48 5.67 0.4583 22.20 5.37 1.8261 7171 68.47 69.09

Distiller’ s grains meal

3 g

AHBRAEEIEERBAI %S RIRT
Robert!* 5 € L6 T Nose! s 037 E @ LT TH 2
WoER S AT TR B ACh T30 B 6 4 B Bh ) M.
53k % BRI Croal™ B 1A — R BRI R
K EEARMHLER T RRE, ZRREH T
Robert 4819 70: 30 IR AR ARB AN, AR
PR ERETH FREASEAERIRRENER
ML BER,

FABWF A AN TR, S
REHFRHE TR R MEE R RWELE
RS —8, EEAXART P, EAEARE
BRSPS AR U 8, BU8 TR
FRBCR, Hb, ARaRSmE T, FALARE
BRI EO RN REEREE LTI,
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A NEE s d= RS RV E S URCT R S R
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BErsF . SRR BB R EREEF
BMERBAREAE HMRABA S, &t
AHEAHEHAR, BT, WeEaRER 286
FERM I, EEAEOATE SR f o T F
AREEARE BREFSHARE, BEEa R
. SXEPISNENEA(FHERE 0.5 g HK
REFM, #O0E8 B-6a8. 0. MR EX
BPEHHETYRERANALESHNE 27.29% .34,
25%.36. 42%. 30. 27% A 13. 95%, & M HIE
7.63%;  EHAMRUEEERLRAR; T4
B, SEOE AR KR ZE 0T R NG B T8 1 40 38 4 il
fi:8.49% .18.70% .45. 59% M1 49, 37%, B4
Hk 13.65%, ZWARAARLE R B AR E

FYRARMELERE, HEANAR, ZTH
MEXRBAMMEA RN ZSANE LRSS Ky HCHE
th, A BIE 8. 17%.,15.49% .7. 92 %, T 5 H A F|I
HAERIE 12.79% . S &AM OELE
bk, EAX ERRNEQ RO RWNE LR 24%,
MARNERFHLREEE N, XTHRSAENE
H BB R R R A X,

B AT, 2 AR KR ISR,
HIEBAHEAFS#TAFNNERFET, RER
OB YRR -, MARBRREY
MR (ROHERBENIER T HE LTS, LR
5, hE MBS HMEF I REFARNELS S
A

5 FaDBARRMOTHELE

Table 5 Availabilities of some common protein feed ingredients for grass carp %
FRE TH A Dry matter HEHM Crude protein FEIRES Crude fat
Feed ingre‘diem THE&E FA#Ebk+8E HESHRSE THAEES  HEWEEE o GERN
Content Availability Content Availability Content Availability
O ## Fish meallimport) 89.82 74.60 62.45 54.67 9.89 8.29
E7=&# Fish meal(native} 88.78 72.36 54.17 45,52 10.22 8.32
MK Crab meal 9068 51.40 37.65 30.20 5.13 3.03
H# Meat meal 87.94 52.00 53.68 42.52 10.1% 8.29
A B Casing meal 89.75 50.82 50.01 34.95 2.19 1.72
B4 Brewers dried yesst 90.79 58.32 40.99 34.86 3.19 2.63
F Rapesced meal(exp. ) 88.24 60.55 32.02 24,91 6.69 5.44
WD Yellow rapeseed meal 88.53 66.22 35.90 30.88 .85 5.60
B HF Black rapeseed meal 89.55 61.17 35.57 28.26 7.09 5.86
TAESHFTRT Double~ low mpesced meal 89,68 59.55 35.89 30.92 3.41 2.41
T H Soybean meal 88.11 66.46 44,87 39.27 1.02 0.83
BA4EX G Expanded soybean 87.66 69.34 36.78 32.78 13.09 9.8
FURDE Sesame meal 89.72 62.97 4035 32.36 9.42 5.61
M Cortonseed mesl 89.33 53.14 45.50 34.22 2.35 1.20
T AR DR Corn germ meal 87.93 51.61 20. 34 15.68 2.35 1.18
EXRFEH Corn gluten meal 87.34 55.34 46,24 31.86 2.05 1.17
A Distiller' s grains meal 87.92 63.05 24,25 16.60 5.32 3.67
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Apparent digestibility of crude proteins
and crude fats in 17 feed ingredients in grass carp

LIN Shi-mei, LUQ Li, YIE Yuan-tu
{ Department of Fisheries. Southwest Agricultural University, Chongging 400716, China)

Abstract: The grass carp collected from local farm were temporarily cultured for 2 weeks, experiment body
weight 150~ 180 g and warer temperature (23+1}C . The diets consisted of 70% reference diet and 30% test
ingredients including fish meal (import}, soybean meal, corn gluten meal, brewers dried yeast, rapeseed meal,
yellow rapeseed meal, black rapeseed meal, fish meal (domestic), meat meal, casing meal, expanded soybean,
cottonseed meal, double-low rapeseed meal, crab meal, corn germ meal, sesame meal and distiller’ s grains
meal, respectively. Using Cr,0); as the indicator the results show that the apparemt digestibility rates of dry ma-
terials of fish meal both import and domestic are over 80% in grass carp, while those of crab meal, meat meal
and casing meal are less than 60% . For the proteins in fishmeal (import and domestic), crab meal and meat
meal, the grass carps have the similar digestibility ranged from 79.21% to 87.54 %, but for the proteins in cas-
ing meal the digestibility is low (69.89% ). For the plant ingredients, the highest digestibility of dry material
appears in expanded soybean which is 79.10% ang follow the soybean meal, yellow rapeseed meal, sesame meal
and rapeseed meal, et al., and the low digestibilities appear in cottonseed meal, corn germ meal and corn gluten
meal. The grass carp has high digestibilities of protein in vellow rapeseed meal, double-low rapeseed meal, soy-
bean meal and expanded soybean meal, ali more than 85%, and the followings are rapeseed meal, black rapeseed
meal, sesame meal, cottonseed meal and corn germ meal, nearly 80% . Meanwhile, the digestibility of monocell
protein diet was also tested.

Key words: grass carp; feed ingredients; protein; fat; digestibility
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