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(Cik= 1)

Ingredients Basal diet Oxidised SBO diet C-0 C-1.5 C-3.0 Oxi-0 Oxi-1-5 Oxi-3-0
Fishmeal 12-0 120 12.0 12.0 12-0 12-0 12.0 12.0
Soyabean meal 32.0 320 32.0 32.0 32.0 32.0 32.0 32.0
Rapeseed meal 7-25 7-25 7-25 7-25 7-25 7-25 7-25 7-25
Maize gluten meal 2.92 2.92 2.92 2.92 2.92 2-92 2.92 292
Cottonseed meal 8-00 8.00 8-00 8-00 8-00 8-00 8-00 8-00
Coated lysine 0-87 0-87 0-87 0-87 0-87 0-87 0-87 0-87
Coated methionine 0-26 0-26 0-26 0-26 0-26 0-26 0-26 0-26
Wheat flour 24.9 249 24.9 24.9 24.9 24.9 24.9 24.9
Soyabean oil 6-00 4.00 4-00 4-00 4-00 4-00 4-00 4-00
Oxidised SBO 0-00 2.00 0-00 0-00 0-00 0-00 0-00 0-00
Vitamin C phosphate ester 0-10 010 0-10 0-10 0-10 0-10 0-10 0-10
Vitamin premix 1 0-50 0.50 0-50 0-50 0-50 0-50 0-50 0-50
Mineral premix 2 1-00 1-00 1-00 1-00 1-00 100 1-00 1-00
Ca(H:PO,)2 2-20 2-20 2.20 2.20 2.20 2.20 2-20 2-20
Zeolite powder 2.00 2.00 2-00 2-00 200 2-00 2-00 2-00
Starch 2.00 2.00 2-00 2-00 2-00 2-00 2-00 2-00
Moisture 10-2 10-2 10-2 10-2 10-3 10-2 10-1 10-3
Chemical composition (DM basis)
Crude 35-6 35-5 356 357 354 35-4 35.7 358
Crude lipid 6-07 6-09 6-07 6-12 6-01 6-10 5-96 5.92
Ash 10-2 10-2 10-2 10-2 101 10-1 10-2 10-3
Crude fibre 3.50 347 3.50 3-60 3.53 3-61 3-45 3-68
N-free extract 34-4 34.5 344 34.2 34.7 34-6 34-6 34.0

SBO, soyabean oil.
*See Table 2 for details of the freatments C-0, C-1.5, C-3.0, Oxi-0, Oxi-1.5 and Oxi-3.0.
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% b S }E Table 2. Experimental treatments as well as feeding regimens
~EHB
Feeding regimen
Treatment Baseline to week 2 Week 3 to week 10
C-0 Basal diet Basal diet
C-1-5 Basal diet Basal diet containing MSB1-5 (300 ma/kg)
> A C-3.0 Basal diet Basal diet containing MSB3-0 (300 ma/kg)
s E%_z 11 . ﬁ%ﬁl Oxi-0 Oxidised soyabean oil supplement  Basal diet
Oxi-1-5 Oxidised soyabean oil supplement Basal diet containing MSB1-5 (300 mag/kg)
-+ Oxi-3-0 Oxidised soyabean oil supplement  Basal diet containing MSB3.0 (300 mg/kg)
2T U.USE y p g -

M5B, microencapsulated sodium butyrata.
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SR (%) = (no. of fish counted/no. of stocked fish) x 100,

final weight (g) — initial weight (g)

WG (%) = X 100,

initial weight (g)

SGR (% /d) = In final weight (g) — Ininitial weight (g)

days

FCR = (total feed consumption (total feed casting
— total food residue) (g)) /(total final weight (g)
— total initial weight (g) + total mortality weight (g))
X 100,

X 100,

BI = (body weight (g))/(body length (cm) X body height (cm)

X body thickness (cm) X 1000),

__hepatopancreas weight (g)

H5I = X 100,

body weight (g)

— intestinal u.-'f:ight (&) ST
body weight (g)
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Table 3. Sequences of oligonucleotide primers for quantitative RT-PCR

H% ié % g )fi)‘i\z Target genes  Primers  Oligonucleotide (5'-3') Reference (NCBI accession no.)

B-Actin Forward ATCCGTAAAGACCTGTATGCCA JOe19775%)
Reverse GGGGAGCAATGATCTTGATCTTCA
EF-1a Forward GTCAAGTCCGTTGAGATGCACC Jas1977713)
Reverse GGATGATGACCTGAGCATTGAAGC
185 Forward GAGTATGGTTGCAAAGCTGAAAC JO6197785)
Reverse AATCTGTCAATCCTTTCCGTGTCC
—_ JAN IL-18 Forward CGACTCTGATGAACTGGACTG JF957368
éﬂ‘—‘)%@ > Reverse CCTCAAGTGTGAAGTTTGTGG
H5P70 Forward AAACAGACCCAGACCTTCAC JF957366
=N (=== —_ Reverse GTTTAGTGATGAGTGGGTTGC
7 IJ {Ij‘lu A HU EI:I E H% ° — TGF-B Forward GTCACGCTACCTGGAATCAC JF957371
Reverse CCACATAGTAAAAGATGGGCAG
1BV H = TNF-u Forward TGAAGAAGGAGGATTGCTGC JF957372
g / flﬁ{TQ-PCR o Reverse CGAGATAAATCGTGTTGTACCAC

EF-1a, elongation factor 1a; HSPFO, heat shock protein 70; TGF-8, transforming growth factor-g.
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Table 4. Effects on weight gain (WG, g), specific growth rate (SGR, %/d), feed corversion ratio (FCR), body index (Bl, %), hepatosomatic index (HSI, %) and intestinal index of weight (WII, %) in
carp at the end of the different experimental treatments (from week 3 to week 10)

P (polynomial contrasts)

Control (h of MSB) Oxidised SBO (h of MSB) Control Oxidised SBO h of MSB

0 1.5 3.0 0 1.5 3.0 SEM Interaction Linear Quadratic Linear Quadratic Linear Quadratic Diat
IBW .40 10-3 8.82 9.63 1017 9.47 013 0610 - - - - 0654 0127 0.794
FBW 22.8 291 233 18.6 24.5 24.7 1.06 0.367 - - - - 0169 0.082 0.355
WG 13-4 18.9 13-4 896 14.4 15.2 1.03 0-305 - - - - 0175 0123 0.358
SGR 1.54 1.86 1.54 116 1.57 1.68 0.08 0-303 - - - - 0175 0197 0.494
FCR 2:63 220 246 316 2.52 2.45 012 0-528 - - - - 0108 0061 0385
Bl 047 049 0.50 0.50 0.49 0.51 0.01 0672 - - - - 0300 0.311 0607
his 1.43 1.21 1.55 164 148 1.52 007 0507 - - - - 0908 0609 0175
Wil 4.29 3-46 4.27 343 361 3:50 015 0353 - - - - 0773 0.842 0088

MSB, microancapsulated sodium butyrate, SBO, soyvabean oll; IBW, initial body weight, FBW, final body weight,
*The interaction temm drives the other contrasts as follows: when the interaction is not significant, only the Pvalues for linear and quadratic contrasts for pre-fed treatments (main-effect means averaged over the sustained-release
time of M5B} and the P value for the sustained-release fime of M5B are given, When the interaction is significant, only the P values for linear and quadratic contrasts for individual pre-fed treatments (control and oxidised SBO)

A RR . XA F, MSBLSH m AR AR, RHokh, ERMAA, MSB1.5
FIMSB3.0& X HEZH AR L A T4 K.
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Table 5. Effects on the density of intestinal microvilli of carp at the end of the different experimental treatments

P (polynomial contrasts)*

Oxidised SBO
Control (h of MSB) (hof MSB) Control Oxidised SBO h ot MSB
0 1.6 30 0 1.5 a0 SEM Interaction Linear Quadratic Linear Quadratic Linear Quadratic Diet
FG a7.7 102 85.3 Bd4.3 107 107 2.06 < 0001 0581 0215 0.006 0001 - - -
MG 1123 121 122 | 51.3 101 a5 643 0423 - - - - 0314 0325 < 0001
DG 72.7 T8.7 773 A7 117 £9.3 4.59 0242 - - - - 0467 0003 0618
SEM 300
Interaction < (001

MSB, microencapsulated sodium butyrate; SBO, soyabean oil; FG, foregut; MG, midgut; DG, distal gut,
*The imeraction tem drives the other contrasts as follows: when the interaction is not significant, only the P values for linear and quadratic contrasts for pre-fed treatmeants (main-effect means averaged over the sustained-release

time of MSB) and the P value for the sustained-release ime of MSB are given, When the interaction is significant, only the P values for linear and quadratic contrasts for individual pre-fed treatments (control and oxidised SBO)
are given,
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Table 6. Effects on the relative expression levels of intestinal heat shock protein (HSP)-70 and cytokines in carp at the end of the different experimental treatments

H=
/3

P (polynomial contrasts)®

Control (h of MSB) Oxidised SBO (h of MSEB) Control Oxidised SBO h of MSE
0 1.5 30 0 1-5 3.0 SEM Interaction Linear Quadratic Linear Quadratic Linear Quadratic Diet

HSP70 FG 101 1-28 6.79 1.80 0-95 10-1 0-87 0010 0-004 0-001 0-008 = 0.001 - - -
MG 0-24 0-14 0-63 0-20 0.22 010 0-05 < 0001 0-033 0-002 o112 0-082 - - -
DG 2:51 1-46 063 0-88 0-42 0-45 0-21 0-106 - - - - 0018 0-062 0-018
SEM 0-36
Interaction < (0-001

IL-18 FG 1-04 112 11-3 5.29 3-05 18-4 1-48 0-066 - - - - 0-001 < 0-001 0-289
MG 0-88 0-89 1-03 321 0-69 733 0-68 0030 0-658 0-054 0178 0-046 - - -
DG 0-35 0.72 015 091 0-11 0-39 0-07 <0001 0-378 0-010 0-085 0-001 - - -
SEM 0-61
Interaction < (0-001

TGF-g FG 112 1.71 780 6-42 6-14 1.86 073 = 0-001 0-011 0012 0-006 0.003 - - -
MG 0-53 0-87 4.10 1.39 0-44 027 0-41 0009 0-021 0-030 0132 0-306 - - -
DG 1.32 5.85 1.23 1.19 0-28 0-51 0-52 001 0-846 0-009 0-293 0.392 - - -
SEM 0-38
Interaction < (0-001

TNF- FG 108 0-40 4.04 12.3 1.70 0-30 1.35 0-002 0-063 0-064 0.007 0-007 - - -
MG 351 1-90 12.26 332 0-41 0-83 1.02 < 0-001 0-027 0-003 0-028 0-004 - - -
DG 1.83 813 4.18 360 091 12.9 296 =< 0-001 0-344 < 0-001 0-067 < 0001 - - -
SEM 1-20
Interaction < (0-001

MSE, microencapsulated sodium butyrate; SBO, soyabean; FG, loregut; MG, midgut, DG, distal gut; TGF-8, transforming growth factor-g._
*The interaction term drives the other contrasts as follows: when the inleraction s mot significant, only the P values for linear and quadratic contrasts for pre-led treatments (main-effect means averaged over the sustained-ralease
tirmea of MSEB) and tha P value for the sustained-release time of MSB are given. Whean the interaction is significant, only the P values for knear and quadratic contrasts for individual pre-fed treatments {control and oxidised SBO)

ane givan.
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Table 7. Representatives of intestinal adhesive bacterial communities and their relative abundance (%) obtained from the BLAST (Basic Local Alignment Search Tool) search in denaturing gradient
gel electrophoresis fingerprints

Belative abundance (%)

B e P T

Phyloganetic Band Closes! relative Iderntity
group ng.  (accession no.) {5} C1-5F C3.0F OxiOF  Ond1-5F Oxi3-0F ComM C1-5M C3-0M OO Oxi1-5M Oxi3-0M CoD C1-50 C3-0D Oxi0D Oxit-5D Oxi3-0D
Protecbactera 1 Acinetobacter sp. 100 5 (] 5 4 5 4 3 2
SEPGIN TN b ot
ﬁ%ﬂ@‘ 2 Aeromonas sp. % 20 18 20 21 19 19 21 21 20 21 20 20 2 23 g 2 19 18
4 mba::rgréﬁ 3 11 12 11 8 17 11 11 11 10 10 12 11 10 8 8 10 10 ]
{DC211907-1)
5  Enterobacteriaceas 100 5 4 4 4 3 2 3 3 4 3 4 3 3 2 2 2 2 1
baclerium
{GUZ237035-1)
7 Adnatabacmrsg:. 100 2 2 1 2 2 2 2 & 7
|
I1p /= 8  Acinatobacler sp. a8 20 20 20 18 22 21 22 22 21 21 21 21 22 20 1 17 17
B EE (IN703731 .1
10 Acinetobacter junif 100 3 2 3 3 a 4 4 3 3 3 3 4 a 3 3 a 2 1
(JX490076-1)
11 Sphingobium 100 10 5 a g & 1 11 11 1 10 1 11 11 11 11 11 11 1
yanoikuyae
-
12 Sphingomonas sp. a8 20 18 18 20 19 20 20 20 20 18 20 20 21 22 20 20 17 17
Eukaryota 3 Cyprinus campio % 3 2 2 2 1 2 2 2 3 2 2 2 > N > 8 8
(JNG28435.1)
Actinobactaria ] 99 4 3 2 2
anica
Q889240-1)
Cyanobactaria 9 Anabasna cifcinals 100 P 2 3 3 3 3 3 3 3 2 3 3 3 3 3 3 4 4
(ELIO1S860-1)
Fusobacteria 13 Ps far sp. a8 2 1 2 1 2 1 2 2 1 1 1 1 2 1 2
iJFﬂmﬂ
Firmicutes 14  Unidentified a5 i 7 1 2 2 2 2 2 11 1
anaarobic
bactarium
{AY756145-2)

F, foregut; M, midgut; D, distal gut.
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Table 8. Pairwise similarity coefficient matrix for the intestinal adhesive bacterial communities of carp at the end of the different experimental treatments

CoF C1.5F C30F OxioOF Oxit.5F Owi3g0OF COM  Ct.EM  C3.0M  OxioM  Oxit.5M  Oxi30M COD C15D C30D OxioD  Oxi1.50  Oxi3.0D

COF 1.00

C1.5F 0.86 1-00

C3.0F 0.83 0-93 1.00

OxioF 0.79 0-93 0.86 1.00

Oxi1.-5F  0.86 0-86 0.79 0.93 1.00

Oxi3.0F 083 0-93 086 086 0.93 1.00

Com 0.83 0-93 0.86 086 0.83 1.00 100

C1.5M 0.83 0-93 0.86 0.86 0.93 1.00 1:00 100

C3.0M 07 07 064 0.79 0.86 0.79 0.78 0.79 1.00

Oxiom o7 07 0.64 0.79 0.86 0.79 0.79 0.79 100 1.00

Oxi1.5M 0 07 0.64 0.79 086 0.79 0.79 0.79 100 1.00 1.00

Oxi3.-oM 071 07 0.64 0.79 0.86 0.79 0.79 0.79 100 1.00 1.00 1.00

CoD 0.7 07 064 0.79 086 0.79 0.79 0.79 100 1.00 100 1-00 1:00

C1.5D 0.79 0.79 o7 071 0.79 0.86 0-86 0.86 083 0.83 0.93 0-93 0.93 100

C3.0D 0.7 0-86 0.79 0.79 0.7 0.79 0.79 0.79 0-B6 086 0-86 0-86 0.86 0.83 1:00

Owi0D 07 0-86 0.79 0.79 0.7 0.79 0.79 0.79 0-B6 0-86 0-86 0-86 0-86 093 1-00 1.00

Oxi1.5D  0.79 0-64 0.7 071 0.79 071 07 0.7 0.83 0.63 0.83 0-93 0.83 0-86 0.79 079 1:00
Oxi3.0D 079 0-64 o7 071 0.79 071 0.7 o7 083 0.83 083 0-93 0.83 0.86 0.79 0.78 1:00 1.00

F, foregut; M, midgut; D, distal gut,

MR £ 7l B 200 e 7 O O R A 0L 2 B
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