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Table 1. Ingredients and proximate composition] of the four experimental diets (%),

Ingredients (mg kg_l} F1 E2 E3 F4 E5 F6
1] 1000 2000 4000 6000 83000
Fish meal 12 12 12 12 12 12
Soybean meal 26 26 26 26 26 25
Peanut meal 12 12 12 12 12 12
Peanut meal 2323 2313 23.03 2283 2263 2243
> Q >l =t
Shrimp head meals 5 5 5 5 5 5 h_": E:\E /\/-_ D =t
arimp head meals 5 5 5 5 5 5 LD o
I TN > o 1 1 1 MN\)SZ
Beer yeast 4 4 4 4 4 4
Chicken powder 5 5 5 5 5 5 ~ . /\ \‘ ﬁ | =i . .
Sogbeen lecithin e T JF1:0 mg / kgm]_::, F2: 1000
Fish oil 1 1 1 1 1 1
L mg / kgT=ZEE; F3: 2000 mg / k
CaHoPOy 1 1 1 1 1 1 g gJIIl—— . ) ® g g
Vitamin premix® 1 1 1 1 1 1
, S - . Sz
Mineral premix” 1 1 1 1 1 1 Al I . " F4 4000 / k Pdh
_ = |, . m ~/Jm
Ascorbic Phosphate ester 01 01 01 01 01 01
lysine 016 016 016 016 0.16 0.1 /__ . . ; \/__ . .
& &F; F5: 6000mg / kg e E; F6:
Mixed probiotics a 01 02 04 0.6 08
Y203 0.01 0.01 0.0l 0.01 0.01 0.01 8 O O O / k /L& .~
Alginic acid sodinm 1 1 1 1 1 1 I I lg g m— e jl (o)
Proximate composition
Crude protein 40.51 4140 4118 4054 40.83 40.36
Crude lipid 357 578 598 586 577 632
ash 995 975 982 9.69 983 981

Moisture 1050 1058 1217 1117 1197 1177
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Table 2. Effects of different levels of dietary mixed probiotics on growth

performance of white shrimp [Litopma.eus ua.rma.mei)*

mg/kg F1 F2 F3 F4 F5 Fo6

0 1000 2000 4000 6000 8000
IBW(g) 1.20+0.01 1.20+0.01 121+0.01 1.22+0.01 1.20+0.01 1.22+0.01
FBW(g) 23.96+028° 27.10+0.51°° 27.74+0.15° 26.54+0.30°° 2592+0.56° 26.80+0.28"
WG (%) 1893+23.69° 2157+24.02°¢ 2204+25.03% 2080+28.87°° 2052+36.83° 2101+18.36°
SGR 534+002% 5564002  560+002°  530+002°°  3548:+003°  5352+00]°
FCR 1.24+0.01°  1.10+0.02° 1.04+0.01*  1.02+0.02* 1.03+0.02*°  1.01+0.04°
SR(%) 97.5+1.44 99.17+0.83  97.5+1.44 100+0 98.33+0.83 1000
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Table 3. Effects of different levels of dietary mixed probiotics on whole shrimp and

muscle composition of white shrimp (Litopenaeus vanname:i).

Whole F1 F2 F3 F4 F5 F6
shrimp
0 1000 2000 4000 6000 8000
3 N S ——
. _ - - - - - - BHA><$H-
Moisture ~ 76.07+0.51° 75.11+025% 75174025 74.71+025% 74.07+0.55* 74.32+0.44° T‘l\%;tbmﬁﬁ:: }E, 7
Crude 75.53+0.13 76.45:023  75.76+0.06 75.97+0.88  75.99+0.39 76.14+0.19 /\ A
. o Rk, YWHERAESIFE
protein
—_—— e —
Crude Lipid | 4.51£0.22° 3.98:0.08° 3.69+0.04° 3.53+0.18° 3.78+0.12° [4.43:0.08" %,%—_—F4, F5$|:|F6 o XTJ'
Ash 13.99+0.38° 13.14+0.54°° 13.25+026% 12.60+0.45%° 1223+0.67° 12.95+0.50%° 0z QH\II_H
HRHERER R ERES

Muscle composition

Moisture 74.92+0.09 74.56+0.47 74.60+026 7417+053 74.23+0.38 74.19+0.16 ‘_‘E\ﬂi’;ﬂ ! F6|3/%9|\o é
Crude 88.02+0.16 88.46+0.87 88.09+0.53 88.20+026 87.50+0.11 87.82+0.17 E‘Fﬂjﬂﬂ'mﬁlj /\B&{EE

protein

Crude Lipid 2.43£023  2.45:0.07 205+010 226+017  21020.09 222+0.05
12
Ash 6.41+0.10° 6.13+0.04° 622+0.09%° 617+0.05° 624+0.08" 6.14+0.03*
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Table 4. Effect of different levels of dietary mixed probiotics on hepatopancreas

antioxidative indices of white shrimp (Litopenaeus vannamei).

T-
AOC,U/mgprot

SOD,U/mgprot
CAT,U/mgprot

MDA,

nmol/mgprot
ALP,KU/gprot
ACP,KU/gprot

LZM,U/mgprot

i —

A3

e REmEE

#850Z22000 mg / kgAY T-AOCE
S50, 2000 mg / kgiRBESHIFH
RN HES. SODLIE

~EL{tE

InEREY . 4000mg / kgZBRYSE

SETRFEEE, 6000 mg / kgBi

aJZ2H, MDA

(€, BRIErERAEFIER (EhEchs

F1 F2 F3 F4 F5 F6
0 1000 2000 4000 6000 8000
2.02+£010% | 2.78+016° 295:0.03" [2.09:015* 235:018* . 2.11:0.10°
t }
179.30+12.9% 200.19+2.5*P 201.60+9.1%P 294.14+17.9°| p18.55+52P 187.27+1.9%F
17.94+1.52% 2683+3.69° 4528+035° 43.63+224° 37.92+283° 39.56+3.49°
1.70+028°  1.15+014%°° 1.60+0.08°° 125+0.03*° 090+0.12* 1.31+0.15%"° :l\l_-:E =
M1/ =]
581+0.36° 7.20:0.52% | 920+0.34° |844+127° 816:0.89° 8.05+0.11%°
12904046 14.16+0.78% | 18.24+1.04° |13.05+0.86* 13.07+0.41* 15.11+0.45"
12.30+1.38%  15.87+0.47°F 16.67+0.39° [23.33:1.61° |20.26+0.33"° 17.87+1.05"¢

T-AOC, total antioxidant capacity; SOD, superoxide dismutase; CAT, catalase; MDA, malondialdehyde;

ALP, Alkaline phosphatase; ACP, Acid phosphatase; LZM, lysozyme.

SHEEEE, LZMESESR

7~EA4000 mg / kgZH
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Table 5. Effect of different levels of dietary mixed probiotics on intestinal digestive

enzymes of white shrimp (Litopenaeus vannamei).

F1 F2 F3 F4 F5 F6
0 1000 2000 4000 6000 8000
Lipase (U/gprot) 5.82+0.38° 850+0.70°° [9.47+091°| 7.97+£0.94%°> 7.08+0.45®° 925+0.49"

Amylase (U/mgprot) 0.68+0.03* 0.81+0.02%° |0.83+0.03"] 0.70+0.06®® 0.72+0.03** 0.81+0.03°"

IREREmEEHNYIFRELEEEmEsR=. 2000 mg /
koS &mEEEhEsflEmiE Rt EEETXRAE
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818 Table 6 Richness and diversity indices used 1n this study.
Fl F2 F3 F4 F5 F6

Observed 140233+84.05cd  1903.67+£75.34e  1655.00+£67.68de  1180.00+£140.83bc  794.67+84 36a 1026.00+121.13ab
species
Chaol 1653.24+10791a | 2992.58+873.43b| 1908.33+65.13ab  1410.54£152.01a  896.94+94 59a 1206.94+159 94a
ACE 1711.28+114.55bc| 2431.90+£256.52d 1,974 .31+64.22cd| 1491.37£157.67bc 921.29+493 34a 1296.08+179.29ab
Shannon  5.90+0.21ab 7.144+0.11¢ 6.54+0.13bc 5.56+0.51a 5.62+0.32ab 5.55+0.27a
PD whole 102.80+4 71cd 129.19+4 95e 116.01+3.19de 86.76£8.71bc 65.08+4.61a 81.17+£7.03ab

free

FRLERAITENR2992, SRBEEEER, SHIVEEREE. AUKSHImEEH

752 (4000,6000F08000 mg / kg) AIOUT/HT

—XJHRE, (BERAEE. :
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839 Table 7 Changes of various bacteria in shrimps fed with graded probiotics.
Fl F2 F3 F4 F5 F6
Gemmatimonadetes 0.40+0.07a 0.96+0.20b 0.69£0.09ab | 0.29+0.06a 0.33+0.17a 0.37+0.14a
Acidobacteria 0.47+0.06b 1.07+0.05c¢ 1.08+0.10c 0.31+0.13ab 0.08+0.04a 0.17£0.07a
Deltaproteobacteria 0.77+0.15ab | 1.48+0.10c 1.13+0.25bc | 0.69+0.21ab 0.36+0.14a 0.62+0.12ab
Cytophagales 2421+4.51b |11.55+1.75ab  14.01£5.02ab | 14.58+3.60ab  12.90+3.82ab 10.73+3.774
Rhodobacterales 15.66x1.67ab |9.11+£2.19a 12.64+2.74ab | 20.08+3.57b 10.43£2.78a  12.97+3.144
Xanthomonadales  1.77+0.25a 3.96+0.46b 2.69+0.42ab | 1.62+0.49a 1.82+0.48a 2.15+0.43a
Cyclobacteriaceae  19.11+£5.09b |1.82+0.21a 5.03£1.25a 8.03+£5.01a 5.87+2.75a 5.2342.77a
Rhodobacteraceae  15.66=1.67ab [9.11£2.19a 12.64+2.74ab | 20.08+3.57b 10.43£2.78a  12.97+3.144
Algoriphagus 19.11+£5.09b |1.82+0.21a 5.03+1.25a 8.03+5.01a 3.87£2.75a 5.23+2 T1a
Bacillales 0.085+0.016a |0.138+0.017ab 0.224+0.058b | 0.094+0.003a  0.070+0.010a 0.040+0.029
Bacillaceae 0.058+0.016a |0.083+0.015ab 0.153+0.050b | 0.213+0.141ab 0.034+0.016a 0.009+0.00S5
Bacillus 0.046+£0.005a |0.085+£0.009a  0.153+0.050b | 0.075+£0.003a  0.056+£0.011a 0.016+0.003

F2FNF34E7E
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PCASH

i [l Proteobacteria
F1 B Bacteroidetes
Fa [ Planctomycetes
— F5 [0 Actinobacteria
Fé F2 [ Cyanobacteria
[[] Acidobacteria
& verrucomicrobia
F3 [ Chloroflexi
[] Gemmatimonadetes
B Firmicutes
1 F4 [] others
~ F6
F5
Unweighted Unifrac Distance (l) 0 |25 0I 5 0 |75 :Il.
0"““"“'“""‘“"‘““"‘“""""“""""‘“"‘““"“0_05 0.1 _0.15 0.2 Relative Abundance in Phylum Level
"
0.1 -
03 02 01 0.2

0.1 0.0
PC1(25.9%)

SITRRF2AF35F1B(L, SF5FIF6AE

FraAPILEIIE

Proteobacteria
(36.86+£1.27%) ,

Bacteroidetes
(29.80+£2.02%) #0

Actinobacteria

(17.48+2.20%)
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