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B EBRRRA EEN B IEMESE (Clarias garie-pinus), &
#=(Monopterus albus), &8 (Cyprinus car-pio). BEZZIE&E
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Growth performance, feed utilization and survival of bullfrog fed the experimental diets for Bweeks. % ey

lems FBW' (3) WG' (%) il P PER' HLI' (%) Survival (%)

M 89.2 £ 0.9 161 # 276 636 £ 047 0.79 = 0.05 185 £ 0,11 410 £ 014 933 + 385
HEMMIS Q1] + 300 167 + 114 681 + 147 085 + 0.0 200 + 0.08 409 + 050 748 +90
HEMMS0 999 £ 5.9 193 £ 170 BN 0.89 = 007 209 £0.17 109 %068 9.1 %22
HEMM75 871 £ 315 155 £ 9.2 678 + 286 0.80 + 0.03 187 £ 0.06 397 £ 089 974 ¢ 22
HFMM100 850 £ 240 149 £ 7.03 697 + 219 0,76 + 0.01 177 % 0.02 40.0 £ 126 9.1t 22
ANOVA (Pr > F) 0.68 (.68 0.75 047 0.51 0,69 0,09
Linear Trend (Pr > F) 0.34 0,34 0.1 041 0.37 .20 0.53
Quadratic Trend (Pr > F) 007 0.07 0.05 0.06 0.06 061 0.30
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Whole-body composition of bullfrog fed the experimental diets for 8 weeks (%
wet weight).

Items Moisture Protein Lipid Ash i

FM 76.9
HFMM25 77.8
HFMMS0 77.6
HFMM75 77.9 = 0.19 14.6 4.24 2.76
HFMM100 77:6 = 062 149 4.30 2.81
ANOVA(Pr = F7) 0.57 0.49 0.90 0.22

0.16 15.0
0.43 146
0.54 14.7

4.55
4.11
4.35

3.16
3.02
2.81
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Apparent digestibility coefficients (ADCs, %) of nutrients for bullfrog fed the
experimental diets for 8 weeks.

Items Dry matter i Protein l Lipid i PhnsphumsT

FM 77-1
HFMM25 75.8
HFMMS0 69.7
HFMM75 69.6 £ 1.37 801 0.68 845 74.3
HFMM100 70.7 = 0.66 81.4 0.45 86.3 70.4
ANOVA(Pr > F) 0.21 0.52 0.40 0.90

1.27 Byl
0.32 86.5
3.22 85.3

D57 811
0.28 91.8
019 891

63.2
62.0
73.3

0.26
0.49
0.16
| =
1.00

=
=
=
=
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Serum biochemical and immune parameters of bullfrog fed the experimental
diets for 8 weeks.

—

Items AST" ALT" Lysozyme" T

FM 12.0
HFMM25 9.20
HFMM50 8.99
HFMM?75 T 123

3.66
4.54
4.37
6.25 288
HFMM100 18.7 5.05 330
ANOVA(Pr = F) 0.28 0.62 ; 0.32
Linear Trend = 0.01 0.07 ! < 0.01
(Pr = F)
Quadratic Trend < 0.01 0.42 : 0.02
(Pr > F)

231
249
273

4.51
7.49
213
3.69
221
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Liver antioxidant enzymes activity of bullfrog fed the experimental diets for
8 weeks.

Items TAOC® T soD”

—>

CAT* T MDA" l

FM

HFMM25
HFMMS0
HFMM75 74.2 24.5 1.07
HFMM100 73.2 26.0 0.87
ANOVA(Pr = F) : 0.58 0.51 0.41

Linear Trend : < 0.01 < 0.01 < 0.01
(Pr > F)

iR BPUEMNCE. BEAYIBLEE . AR
SIELMHBEE, K _ERALEES.

57.6
64.7
66.5

19.8
23.1
22.0

1.35
1.25
1.30

0.13
0.09
0.04
0.06
0.11
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[tems Protease ' Amylase

FM 91.0
HFMM25 95.4
HFMMS50 101
HFMM?75 90.6 + 3.03 . 0.09
HFMM100 88.7 1.33 : 0.07
ANOVA(Pr > F9) 0.80 £ 0.52
Linear Trend (Pr = F) 0.27 : 0.42
Quadratic Trend (Pr = F) 0.01 3 < (0.01

1.24 . 0.06
4.68 : 0.08
1.24 ] 0.08

0.01
0.00
0.01
0.00
0.00
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Hindgut morphology of bullfrog fed the experimental diets for 8 weeks.

[tems VH"

4—

vT® T MTl

FM

HFMM25

HFMMS0

HFMM75

HFMM100

ANOVA(Pr > F9)

Linear Trend (Pr = F)
Quadratic Trend (Pr = F)
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Data from |llumina high-throughput sequencing yields bacterial diversity and richness based on operational taxonomic units (OTU), estimated OUT richness (Chao &
Ace) and diversity index (Shannon & Simpson) for the intestinal bacterial diversity of bullfrog fed the FM, HFMMS50 and HFMM100 diets for 8 weeks.

Sampling depth

[Hets

Fi

HFMMS0

HFMM100

Linear rend (Pr > F) Quadratic trend (Pr > F}

ANOVA (Pr = F')

Community rlehneis

ACE
Chai

Comminiry diversity
Sobs

Shannon

SimpEon

Coverage

1212 = 170
1219 * 167

1056 = 126
458 + 029
005 + 001
0.99 + (.00

1309 = 458
1297 £ 391

115 + 321
472 + 016
005 = 0.1
089 + .00

1061 = B27
1080 = 7B.&

955 £ 81.1
428 + 043
008 + 0.04
099 + (.00
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HFMMS350 HFMMI100

Fig. 3. Venn diagram showing the unique and shared OTUs in FM, HFMM50
and HFMM100 groups.
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M others

M Fusobacteria

M Acidobacteria

Frequency pf phylum (%)

M Chloroflexi

M Verrucomicrobia
W Actinobacteria

M Tenericutes

“ Bacteroidetes

" Cyanobacteria

¥ Proteobacteria

M Firmicutes

HFMMS50 HFMM100

Fig. 4. The distribution barplot of different bacterial phyla in FM, HFMM50 and
HFMM100 groups. Values are means of triplicate groups.
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Parasutterella
Clostndium_sensu_stricto_1
Rhodococcus

Msenella

Edwardsiella

BHFMMI100
Lactococcus

Ralstonia EHFMMS50
Akkermansia

Lactobacillus goa

Acinetobacter

Bacterowdes

Escherichia-Shigella

norank f  Bactervidales 524-7 _group

Helicobacter

Desulfovibrio

Mycoplasma

norank_c__ Cyanobactena

15

Bacterial genera Relative abundance

Fig. 5. Composition of bacterial genera in intestine of bullfrog fed FM,
HFMMS50 and HFMMI100 diets for 8 weeks. Values are means of triplicate

groups.
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Expression of HSP70, IGF-1 (liver), TNF-a, IL-1J3, IL-8 and IL-17 (intestine) in bullfrog fed the experimental diets for 8 weeks.

liems HSP70 IGE-1 INFa IL-1p L8 T 17 T

M 100 + 0.06 100 £ 0.02 1.00 £ 0,03 1.00 £ 0.02 L00 £ 0.4 100 £ 0.01
HIMME25 (66 £ 0.03 163 £ 004 117 £ 00 119 £ 02 121 £ 0.4 190 = 0.2
HIMMS0 0.82 £ 0.02 223 £ 0.04 0.97 £ 0.03 0.95 = 0.02 L4 £ 0.01 238 =003
HIFMMTS 130 + 0.02 0.97 = 0.02 13l = 002 L10 = 0.00 L34 = 0.03 367 = 0.05
HIMMI00 1.72 £ 0.04 0.84 = 0.02 159 £ 0.02 122 £ 0.08 1.70 £ 0.04 441 £ 0.05
ANOVA (Pr » ) 0.98 (.68 (.18 0.71 0.78 0.3
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