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F1 TRANMBARREEEFRIER
Tab.1 Formulation and proximate nutrient composition of experimental diets

1% 9% 5 Diet No.

28 R, Composition

1 2 3 4 5
7K (9% 5 )

gﬁx fcileii ql(Z'xrel/é(‘}Elé 4{if:a}fly protein) 0 % 0 & 100

Ja#l /(g kg™ Ingredients
B4 White fish meal 490.4 365.5 242.2 120.2 0.0
2 Z. 1 Dehulled soybean meal 0.0 174.5 347.0 517.8 685.8
a7 a-Starch 186.0 186.0 186.0 186.0 186.0
T KIEH Corn starch 274.3 204.6 135.5 67.2 0.0
T Soybean oil 18.3 16.7 15.2 13.6 12.1
M Fish oil 14.7 20.9 27.1 33.2 39.2
A H¥ Fish bone meal 0.0 11.1 22.0 32.8 43.4
W — 545 Calcium dihydrogen phosphate 7.1 7.9 8.7 9.5 10.3
L-E 6 B2 L-lysine monohydrochloride 0.0 0.9 1.8 2.7 3.5
DL-ZE % ® DL-methionine 0.0 0.9 1.7 2.5 3.4
L-7+ & L-threonine 0.0 0.3 0.6 0.8 1.1
& Todized salt 0.0 1.5 3.0 4.5 6.0
HABLY Others” 9.2 9.2 9.2 9.2 9.2

FEEEFIT /(g kg™D? Proximate nutrient composition
B H Crude protein 330.0 330.0 330.0 330.0 330.0
HAEY Crude fat 57.5 57.5 57.5 57.5 57.5
&M Crude ash 104.2 104.1 104.1 104.2 104.2
B3 Available phosphorus 6.0 6.0 6.0 6.0 6.0
TE L Lysine 24.0 24.0 24.0 24.0 24.0
HER + &R Methionine + cystine 12.8 12.9 12.9 12.8 12.9
PR EIR Threonine 13.6 13.7 13.7 13.6 13.6
w3 L FRENT R w 3-Essential fatty acids 10.0 10.0 10.0 10.0 10.0
wb L TRENTE w 6-Essential fatty acids 10.0 10.0 10.0 10.0 10.0
B HE/MJ kg™ Gross energy 17.06 17.06 17.06 17.06 17.06

FDETRARESEM HMETETRA S FEERTRER 3 g, AWHEE 1 g TEER 0.2 8.

DHER CP I EE) MM K 4 (ASHD R 45 B & 85 Ll ME (CP67.32% - EES.0% » ASH18.8%) fl DSBM 3% I {£ (CP46.97% -
EE0.9%, ASH6.1%) it & ; A E FR 15 miRiE NRCIVER) i BRI EHE .

Note: 1) Others contains (g*kg™diet) : trace premix 5, vitamin premix 2 choline chloride 1, ethoxyquin 0.2.

2)Diet crude protein; crude fat and crude ash were calculated based on chemical analyses of white fish meal (CP67.32% ; EE5.0% » ASH18.8%)
and DSBM (CP46.97% > EE0.9% > ASH6.1%) .Other nutrients are calculated according to ingredients and nutrition value of feedstuff in
NRCDH .

LSRG, FAEA D HIER 24 K TH B BMERY 3 KU A, Bk A 10 5
P BRI A 3 M EEARA R, BT BB &L RN, K IR 24 B, REUE R E
DU, AL B S Bta, B ARSI, 5% FUIE KR, S B R IR K, T R
MREFAT ALV R, SRR S S IF I RS PRI Y RIRE, M T oH 5l K48 208 i 1 45

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



http://www.fineprint.com.cn

14

SRR 5 5 2K B SRR A R A M RE T T O R 317

B s a2 ReaEh 1 ANFEd. BEE
AW ESE 1:5 BEAR A pH 7.4 3% £
LRIV, 2137, 4 C 10000 1 /min B0 20 min, B3
YRR L s PUAR K e 3% 1:4 FRE R L
I pH 9.6 MBI 2 22 v, 21,4 C 10 000 1/
min B0 30 min, B 75 & P B 5K A R W B VR
R R S B BT AR KT HAR X s H T 6 S (OD»
3 100 =R 2.
1.5 HitabE

B HE R R P8+ i E (X £ SD) FBow,
X EAREEAT B 3R 7 E 0T, 45 & Duncan %2
HEILE, WA R EEAT A S, 8 P<0.05
B, AN ZEREE.
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MR 2.5 3K 4 AT %0, 28 3.4.5 K EFI SGR
BERTHE 14 (P<0.09 , WHARHMEZFSTH1
H(P<0.05,SGR SR RHMEEZE FAMHX =
—-0.991 0, P<0.05); % 4.5 I E A K B E1K
FH1.2.34 (P<0.05, 5 5 Hn ks 3F ik
EHEERTSE 2.34 (P<0.05), AT EEE
FSHBEFMTHMAE (P<0.05, EH4iEEE
F4S5HEFMRTH 1.2 H (P<0.05, AR R
NS mENRKEEE AKX Gy=-0.9420,P
<0.05;:r,=—0.9610, P<0.05; 5 3 A mE @
MEEMERREKTFEEST 1.2.5 4 (P<

0.0, HEpwwig & e 5 a T Hid (p<
0.05), Flatih/KFH 2.3 AEEH /M T4 1.5 4
(P<0.05)-
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WERT AR ARV R R, 8 1.2 4 B )%
S BRHE D) 5 0, 5 3445 4 I B4 B T b
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Tab.2 Effects of DSBM on growth performance of juvenile Cyprinus carpio var. jian n=3;X+SD
| RS Diet no.
Item 1 2 3 4 5
¥ # R B /g Initial body weight 10.33+0.12* 10.31+0.19° 10.27+0.10° 10.26+0.08° 10.28 +0.08"
KAEJAE /g Final body weight 32.51+0.71* 31.50+0.08% 30.01+1.45> 24.44+0.87° 20.09+0.51¢
W /(g ind™!) Weight gain 22.18+0.83* 21.19+0.12% 19.74+1.37"* 14.18+0.90° 9.81+0.47¢
R E K% SGR 1.82+0.05* 1.77+0.03® 1.70+0.06> 1.38+0.07° 1.06+0.04°
TR R M Feed coefficient 1.48+0.07¢ 1.52+0.02¢ 1.66+0.12° 2.05+0.12° 2.74+0.07°
A THAR T8 LRERER EE (0<0.05).
Note: Significant differences are indicated by different superscript letters within a row (’<0.05) .
FT3 AEEHMWNHBREREERKIERNEITE
Tab.3 Effects of DSBM on intestinal growth parameters of juvenile Cyprinus carpio var. jian X+SD

WME /g B /mm T thya st /% K iEs /%  RIMEES pm EREES m
TRl = Intestine Intestine Intestine body Intestine body Proximal intestine Distal intestine
Diet no. weight lenghth weight index lenghth index fold height fold height
n=24 n=24 n=24 n=24 n=>5 n=5
1 1.63+£0.35° 182.60+24.61° 3.55+0.60% 164.16+20.43% 607.05+23.76* 382.41+ 7.03*
2 1.51+0.40® 180.55+18.56° 3.78+0.86® 164.31+18.33% 646.65+20.15* 298.58+10.58"
3 1.38£0.22>  175.45+18.94° 3.85+0.56° 167.92+17.86* 509.82+ 8.59® 266.49+15.57™
4 0.95+0.12° 145.80+13.95° 3.42+0.47* 154.88+14.89™ 601.34+35.05° 229.91+12.19°
5 0.78+0.18° 132.80+18.47° 3.23%+0.61° 146.07+21.31° 401.02+23.83° 245.03+14.78¢

FF—FPAEFER AR TEREE P<0.05.
Note: Significant differences are indicated by different superscript letters within a column (’<0.05).
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Tab.4 Effects of DSBM on intestinal immune parameters of juvenile Cyprinus carpio var.jian n =6; X = SD

Tk EHEIEE /(ugmL™D Lysozyme content PLR7KF /(ODX 1000 Antibody level
Diet no. 1 % Mid-intestine JGi % Distal intestine 1 1% Mid-intestine JGi % Distal intestine
1 12.45+2.64° 14.22+3.75b 4.55+0.71> 6.73+0.73>
2 13.30+3.02% 15.16+1.55° 5.48+0.56° 6.35+0.43¢
3 20.22+2.322 21.99+4.68° 5.80+0.46° 8.07+1.63°
4 16.97 £4.31% 16.04 £3.62° 5.28 £0.74%® 7.73+0.86%

5 14.26 £3.74> 16.42+£3.07° 3.92+0.81° 6.25+0.58°

I F—A P ARRAFE LR EREE (P<0.05.

Note: Significant differences are indicated by different superscript letters within a column (’<0.05) .
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Effects of dehulled soybean meal on growth performance and intestine of juvenile
Cyprinus carpio var. jian

ZHANG Jin-xiu, ZHOU Xiao-qiu; LIU Yang
(Institute of Animal Nutrition, Sichuan Agricultural University, Ya' an 625014, China)

Abstract: In the growth trial, 720 juvenile Jian carps (Cyprinus carpio var. jian) with initial body weight of
(10.29 £0.10) g were averagely allocated to 5 groups with 3 replications each, fed isonitrogenous (330.0 g*
kg 'diet) diets with white fish meal protein replaced by 0525%550% >75% and 100% dehulled soybean
meal DSBMD protein for 9 weeks, respectively. The results showed that DSBM suppressed SGR and feed
conversion rate. SGR. intestine weight, height of proximal and distal intestinal folds significantly decreased
at 50% substitution (P <0.05> ; while feed coefficient, lysozyme content and antibody level of mid and distal
intestine increased at the same time (P<0.05>. At 50% —100% replacement; pathological disruption of the
proximal and distal intestine was seen- characterized by sloughing of epithelium cell> widening of lamina pro-
pria and increasing amounts of leukocytes in it. It was suggested that high level dietary DSBM impaired
growth and feed utilization of juvenile Jian carps; relating to suppression of intestine digestible ability
through decreasing intestine growth and disruption of the mucosal. The mucosal disruption involved change
of intestinal non-specific and specific immune induced by DSBM. In a diet with total protein level of 33% ;s
DSBM can be used by replacing 25% of white fish meal protein without negative effect on growth perfor-
mance of juvenile Jian carp at body weight 10 — 35 g. [Journal of Fishery Sciences of Chinas 200714 2):
315-320]

Key words: juvenile Cyprinus carpio var. jian: dehulled soybean meal: growth performance: intestines im-
mune
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BRI FREMAFNHEERFINEBHUESEEEIE (X400
Ao ce nHARSEREAEITTE WNEY @eeo EESH, FRETHTE A0 . BAEFEHL T E 45
SRR b, AP Avey e . Bob. & £ R TR KRG E ARG ®HEN b, 4D EE&EM, JEET
i B AR B AEEERAXTOMRHEHEN L BG.d.D.
Plate I Effects of dehulled soybean meal on proximal and distal intestine morphological
structure of juvenile Cyprinus carpio var. jian (X 400)

A ascse: Showing proximal (A) and distal (a;c» ) intestine epithelium of sole fishmeal protein treatment with in-
tegrited fold tip (A, a) and narrow lamina propria with rare leukocytes (Asc-e) . B, b, d, f: Showing proximal (B) and
distal (b-d.f) intestine epithelium of sole soybean protein treatment with sloughing epithelium of fold tip (B: b) and

widening lamina propria with increasing amounts of leukocytes B.d. ).
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