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Content

1to28dofage 29 to84d of age

Ingredients (%)

Corn 55.00 5750
Soybean oil 290 420
Soybean meal 29.00 2400
Cottonseed meal 140 170
Rapeseed meal 190 3.00
Corn gluten meal 650 6.60
CaHPO, 180 250
NaCl 078 0.08
L-LyseHCL 0.15 o1
DL-Met 0.00 0.08
Cys-Cys 007 0.03
Premix’ 0.20 020
Total 10000 100.00

Nutrient levels®

ME/(M)/kg) 1249 12.86
CP (%) 2146 1991
Ca(%) 090 086
T (%) 068 0.65
Lys (%) 115 100
Met (%) 070 040

“The premix provided the following per kg of diets: 1 to 28 d of age, VA 12,0001U, VD,
3,5001U, VE 601U, VK, 4mg, VB, 2.5mg, VB, 10mg, VB, 6mg, VB, g, D-pantothenic
acid 40 mg, nicotinic acid 75 mg, flic acid 10mg, biotin 0.8 mg, choline 700mg, Zn 90 mg,
Fe 110mg, Cu 20mg, Mn 100mg, 10.5mg, Se 0.3mg; 29 to 84 d of age, VA 10,0001U, VD,
3,0001U, VE 501U, VK, 3.5 mg, VB, 2mg, VB, 10mg, VB, Smg, VB, 6y, D-pantothenic
acid 20 mg, nicotinic acid 60 mg, folic acid 8 mg, biotin 0.6 mg, choline 600 mg, Zn 80 mg, Fe
100mg, Cu 15mg, Mn 80mg, 10.5mg, Se 0.3mg.

Nutrient levels were all calculated values.
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Items
Initial body weight, g
a1-2s
BW.g
ADG, g/d
ADFI g/d
G
d29-84
BW.g
ADG, g/d
ADFI g/d
G
di1-84
ADG, g/d
ADFLg/d
G

Con group

40.19

550.38
1823
48.30

265

3398.34°
51107
17174

336"

33.98°
130.60"

327

564.46

1872
48.10

258

3553.77"
5338
177.07*

332

a181°
134.08"

321%

Lac group

4121

567.46
1880
48.06

257

3539.37"
53.12°
17297

326"

41.64"
13133

35%

group

39.19

579.92
1932
48.23

251

3780.79"
5713
181.80"

3180

4458
13727

3.08°

SEM
085

1058
038
151
0.10

27.21

0.188

0.05

0.68

221

0.09

p-value

0416

0218
0262
0999

0829

0019
0042
0035

0041

0047
0017

0032

GUE, Glycyrrhiza uralensis extract; Lac, Lactobacillus acidophilus; GL, GUE and Lac; SEM, standard error of means. BW, body weights ADG, average daily gain; ADFI average daily feed
intake; F/G, feed/gain. Values with the same or noletter superscripts in the same row mean no significant difference (p>0.03), while with different leter superscripts mean significant

difference (p<0.05).
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Items group p-value
28 d ofage

SOD, Ulg 130.94¢ 150.32° 149.03 17843 4.80 0.001
GSH-Px, nmol/min/g 157.19° 188.07° 178,49 195.59" 5.89 0.009
MDA, nmol/g 1303 854 9.60° 8.68" 101 0.040
slgA, nglg 8556 87.43 85.47 85.27 334 0963
84d of age

SOD, Ulg 237.62° 256.92" 285.59" 298.76" 734 0.007
GSH-Px, nmol/min/g 34404 38163 357.76" 39375 6.03 0.002
MDA, nmol/g 1574 12310 13.60° nne 088 0048
slgA, glg 78.65° 96,44 9464 107.37° 184 0.001

SOD, superoxide dismutase; GSH-Px, glutathione peroxidase enzyme; MDA, malondialdehyde. Values with the same or noleter superscriptsin the same row mean no significant difference
(p>0.05), while with different letter superscripts mean significant difference (p<0.05).
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Gross energy
Dry matter
Crude protein
Total amino acids

Essential amino acids

Val
His
Phe
Non-essential amino acids
Ala
Asp
Arg
Cys
Glu
Gly
Pro
Ser

Tyr

LB, low-protein diet; HP, high-protein diet; HPPRO, high-protein diet with probiotics. Values within a row with different superscripts differ significantly at p < 0.05.

8317
83.89°
7281

77.61°

8428
8194
76.76"
7337%
69.57
69.92
85.25"

7245

69,12
7487
87.68
82,58
8278"
7123
8126"
7598

68.59"

HP
80.86"
8173
7137

7453

7823
74.81°
70.65"
7043
65.82"
65.90°
8417

69.96"

63.80°
72.39"
87.17
76.88"
8103
68.02°
79.75"
74.00°

68.20°

HPPRO
85.07"
8529
7697

79.96'

83.51°
7927
7693
76.36'
72.80°
7283
87.36'

7607

7016
7874
89.31
8L64"
85,52
7455
8373
79.87

7458

SEM
051
044
0.80
0.70

071
082
0.83
081
095
0.94
048
082

1.00
079
042
104
057
085
059
075

1.00

p-value
<0.01
<001
<0.01

<001

<001
<001
<001
<001
<001
<001
001

<001

<001
<001

0.09

0.04
<001
<001
<001
<001

<001
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Ingredients®, %

Corn (7.32% CP)

Extruded corn (7.79% CP)

Dehulled soybean meal (44.14% CP)

Enzym:

soybean (38.5% CP)
Extruded soybean (34.99% CP)
Low-protein whey powder (2.00% CP)
Soybean concentrate protein (66.43% CP)
Fish meal (68.75% CP)

Whole milk powder (23.57% CP)
Soybean oil

Sucrose

1~Lysine:HCI (98%)

.- Methionine (98.5%)

~Threonine (98%)

~Tryptophan (98%)

Choline chloride (50%)

Calcium carbonate

Dicalcium phosphate monohydrate
Sodium chloride

Acidifie”

Mineral premix

Vitamin premix!

Total

Calculated nutrient levels
Digestible energy, MCal/kg
Crude protein, %

Ca%

Available B, %

SID Lys, %

SID Met, %

SID Met+Cys, %

SID Th, %

SID Trp, %

Analyzed

Gross energy, MCallkg

Crude protein, %

“The crude protein values of corn, extruded corn, dehulled soybean meal, enzymatic soybean, extruded soybean, low-protein whey powder, soybean concentrate protein, fish meal, and whole

powder were analyzed values.

“The acidifier (ACID LAC™) was provided by Kemin (China) Technologies Co, Ltd.
Mineral premix provided per kilogram of feed: Fe, 100 mg; Cu, 6 mg: Mn, 4 mg: Zn, 100 mg I, 0.14 mg;and Se, 0.3 mg.

“Vitamin premixes provided per kilogram of diet: vitamin A, 15,000 IU; vitamin D, 5,000 1U; vitamin E, 401 U vitamin K, 5 g vitamin B, § mgs vitamin B, 12.5 mg; vitamin B, 6 mg;
vitamin B,., 0.06 mg; D-biotin, 0.25 mg; D-pantothenic acid, 25 mg; folic acid, 2.5 mg; and nicotinamide, 50 mg.

ow-protein diet
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L PRO SEM
BW, kg
Day1 613 612 612 017 081
Days 644 645 648 0.16 079
Day15 718" 744% 770 0.20 <001
Day22 864" 922" 969" 027 <001
ADG, g/d
Days 1-7 44 46 52 442 069
Days8-14 106" 1 176" 10,07 <001
Days 15-21 208" 255" 283 13.40 0.04
Days 1-21 ny 148% 170" 738 0.01
AADFI, g/day
Days 1-7 139 130 141 519 062
Days 8-14 264" 315 348 1472 001
Days 15-21 397 459 509" 18.28 <001
Days 1-21 266" 301 S 1163 001
F:G
Days1-7 294 284 276 020 090
Days8-14 259" 238" 200° 0.10 002
Days 15-21 192 183 186 005 074
Days 1-21 224 207 198 005 005

L low-protein diet; HE, high-protein diet; HPPRO, high-prot
ratio). Values within a row with different superscripts differ s

diet with probiotics; ADG, average daily gain; ADFI, average daily feed intakes F:G, the ratio of ADFI to ADG (eed to gain
nificantly at p < 0.05.
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Items’ Control FOS P-value

Breast muscle

HMOX1 1345119 3294265 0093
NEE2L 2034163 73946721 0.049
CAT 297+268" 8894668% 0034
soD1 0.684055" 21421832 0.004
NQO1 150£079° 5.64%321% 0.008
TXNRD 0764£049" 142241153 0.006
1ip 105032 068406 0131
1812 2102262 2434297 0820
TNFa 0854052 176+133 0099
Thigh muscle

HMOX1 1342094 032£020° 0010
NEE2L 337531 0274019 0.148
CAT 3264352 2342095 0516
soD1 1.2540.67* 047+026" 0.008
NQO1 1084043 0.88 091 0,603
TXNRD 12340.86* 025£024° 0012
ILp 159+153° 4031634 0.008
1812 160 % 1.6 1284069 0616
TNFa 2994365 8024553 0,050
Liver

HMOX1 186211 2634292 0524
NEE2L 103£0.56 1424093 0312
CAT 10721096 1276+ 12.14 0714
SOD1 2314295 0634027 0130
NQO1 1455128 1225079 0.661
TXNRD 3242474 0604030 0137
ILIp 080032 1044049 0246
1812 236299 1694135 0564
TNFa 0554058 0674025 0576

'HMOXI, heme oxygenase 1; NFE2L, nuclear factor, erythroid 2 like 2; CAT, catalase; SODI,
superoxide dismutase 1; NQO1, NAD(P)H quinone dehydrogenase 1; TXNRD, thioredoxin
reductase 1; IL17, inerleukin 1, beta; ILSL2, interleukin 8-like 2; TNFa, tumor necrosis
factor alpha. Values in  row without common superscripts differ significantly at P < 0.05.
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Items Control oS alue
Breast muscle, fresh

Hardness, g 1938247658 15167111 0306
Fracturability, g 151954603 119.06%5575 0310
Adhesiveness, gsec S1155£277  ~13.93£429 0241
Springiness 098001 098001 0943
Cohesiveness 0564004 0584003 0263
Gumminess 10786+ 385 8857+ 4057 0379
Chewiness 1055243697 8657+39.03 0370
Resilience 0.11+006" 0154008 0023
Thigh muscle, fresh

Hardness, g 2519313491 | 2421251457 0898
Fracturability, g 2099611507 | 2012111955 0891
Adhesiveness, gsec ~216% 111 ~277¢143 0,080
Springiness 0.98:40.00 100£0.18 0812
Cohesiveness 0634003 0654003 0243
Gumminess 157574852 1544548916 0948
Chewiness 154788358 1522148728 0956
Resilience 0334007 0.36:40.13 0539
Breast meat, cooked

Hardness, g 125391425551 | 120395236411 0771
Fracturability, g 114352423503 110003233971 0785
Adhesiveness, g sec ~024£022 ~030+0.26 0.668
Springiness 12£102 L11£0.66 0855
Cohesiveness 0714003 0714003 0748
Gumminess 89538+ 19195 8552027733 0758
Chewiness. 1153204123148 8964237241 0,607
Resilience 0454029 0354003 0375
Thigh meat, cooked

Hardness, g 466 29055 617232122 0.065
Fracturability, g 416+ 268.6 55629278 0.063
Adhesiveness, gsec ~024£020 ~043£023 0479
Springiness 144.£0.67 0984029 0772
Cohesiveness 0.65:40.11 0624018 0423
Gumminess 3035819793 4007221574 0079
Chewiness 30337£19775 400372156 0.080
Resilience 0554042 0414017 0.608

‘Values in a row without common superscripts differ significantly at P < 0.05.
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P-value

Item: rol

Breast muscle

MDA, mmol/g prot 10789 £4097 | 67.82+32.81 0,066
T-AOC, mmol/g prot 042003 045005 0172
T-SOD, Ulmg prot 2845316 192%137 0.066
CAT, U/mg prot 5642391 7222533 0540
GSHPX, Ulg prot BEE202 | 9582+13 0477
Thigh muscle

MDA, mmol/g prot 816243748 | 734843392 0678
T-AOC, mmol/g prot 036003 039001 0053
T-SOD, U/mg prot 2174128" 17392430 0,005
CAT, Ulmg prot 13391109 1334644 0986
GSHPX, Ulg prot 1325747132 1035247336 0.467
Liver

MDA, mmol/g prot 215941969 | 154421018 0486
T-AOC, mmol/g prot 030006 0272002 0.165
T-SOD, U/mg prot 662322 683103 0873
CAT, Ulmg prot 3054477 | 2567616 0215

‘MDA, malonaldehyde; T-AOC, total antioxidant capacity; T-5OD, total superoxide
dismutase; CAT, catalase; GSHPX, glutathione peroxidase. Values in a row without common
superscripts diffr significantly at P < 0.05.
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Items Control

Breast muscle

Drip loss, % 193054 178£0.53 0613
Cookingloss, % 3203£236 | 3218+127 0957
PHusn 6215021 648024 0.041
PHui 574009 5784010 0481
Lightness (L) s 5301442 53874133 0615
Redness (2%)ss mn 292191 278+0.89 0.863
Yellowness (5*):s 944199 1084121 0137
Lo, 6092£328 | 5900+ 3.60 0317
atn 186148 21£086 0712
b 1024204 | 131552300 0032
Crude fat', % 225£078 3132117 0126
Crude protein’, % 2412209 | 2296+245 0.661
Thigh muscle

Drip loss, % 182059 2112073 0432
Cookingloss, % 4274573 35.85+5.97 0071
PHasmn 655024 658+0.11 0.755
PHui 602017 622£012" 0,003
L 5171514 504276 0.286
s 502+ 148 563£0.78 0430
b¥ 7864122 7.79£3.80 0.962
Lo, 5458648 507233 0.186
aun 598192 688432 0.625
b 1029+6.07 9.94£2.94 0893
Crude fat', % 244108 2612072 0729
Crude protein', % 2149374 19834432 0458
Liver

Crude fat', % 390058 316116 0.155
Crude protein’, % 2865£235" 2506119 0.004

‘Crude protein and crude fat concentrations were given by fresh muscle or liver sample.
Values in a row without common superscripts differ significantly at P < 0.05.
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Formular Nutrient levels!

Content Name Content

ME, kealrkg 2,800

69.42 cp 1550

Soybean meal (43% CP) 237 Ca 090
Wheat bran 296 3 0.60
Limestone 139 Digestible P 0.41
CaHPO, 155 NaCl 030
Vitamin premix’ 100 Lys 073
Mineral premix* 100 Met+Cys 055
NaCl 027 The 0.64
Met 0.04 Trp 0.20

Total 10000

‘Nutrient levels were allcalculated values, and amino acids were standardized ileal digestible
amin acids.

rovided the following quantities of vitamins and micro-minerals per kilogram of complete
diet: vitamin A as retinyl acetate, 4,000 1U; vitamin D, s cholecalciferol, 800 1U; vitamin E
as DL-alpha tocopheryl acetate, 8 1Us vitamin K as menadione dimethylpyrimidinol bisulfit,
0.5 mg; thiamin as thiamine mononitrate, 1.0 mg; riboflavin, 1.8 mg; pyridosine as
pyridoxine hydrochloride, 3.0 mg; vitamin B, 3.0 ug; D-pantothenic acid as D-calcium
pantothenate, 10.0 mg; niacin, 11.0 mg; folic acid, 0.25 mg; biotin, 0.1 mg; choline chloride
900 me; Cu, 8 mgas copper sulfate; Fe, 80 mg s ferrous sulfate; 1, 0.35 mgas
ethylenediamine dihydride; Mn, 60 mg as manganese sulfate; Se, 0.3 mg as sodium selenite;
and Zn, 60 mg as zinc sulfate.
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NCBI reference sequence

Sequence (5-

practin F: CATTGTCCACCGCAAATGCT 108 NM_205518. 1
R: AGCCATGCCAATCTCGTCTT

HMOX1 F: ACACCCGCTATTTGGGAGAC 167 NM_205344.1
R: AAGGGCATTCATTCGGGACC

NFE2L2 F: ATGTCACCCTGCCCTTAGAG 189 NM_205117.1
R TGCAGAAGAGGTGATGACGG

CAT F: GCCACATGGTGACTACCCTC 107 NM_001031215.2
R TGTTGCTAGGGTCATACGCC

soD1 F: CACGGTGGACCAAAAGATGC 123 NM_205064.1
R: GATGCAGTGTGGTCCGGTAA

NQO1 F: GAGCGAAGTTCAGCCCAGTAT 151 NM_001277619.1
R: CATGGCGTGGTTGAAAGAGG

TXNRDI F: ATCGCTATGGCTGACCTGTG 136 NM_001030762.3
R: GGTGGCTAACTCCCCTCTTG

Lp F: TGCCTGCAGAAGAAGCCTCG 204 NM_204524.1
R: GACGGGCTCAAAAACCTCCT

1812 F: CCTAACCATGAACGGCAAGC 174 NM_205498.1
R: CTTGGCGTCAGCTTCACATC

TNFa F: GGGACGGCCTTTACTTCGTA 3 MF000729.1

R: GTCTTTGGGGTACTCCTCGG

'HMOXI, heme oxygenase 1; NFE2L, nuclear factor, erythroid 2 like 2; CAT, catalase; SOD1, superoxide dismutase 1; NQO1, NAD(P)H quinone dehydrogenase 1; TXNRD, thioredoxin
reductase 1; IL1f, interleukin 1, beta; IL8L2, interleukin 8-like 2; TNFa, tumor necrosis factor alpha.
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Items’ Control FOS P-value

1 BW, day 85, kg 0.85+0.03 090013 0495
Final BW, day 123, kg 120004 1342013 0.084
First 10 days

ADFL g/d 6975+ 4.50 6638 225 0.228
ADG, g/d 8.69+139 913232 0758
FG,glg 815+ 1.07 7.652.01 0.682
Week 2

ADFL g/d 6978 £5.15 6464674 0271
ADG, g/d 9.11£3.12 1036+ 1.96 0523
FG.glg 852£337 633073 0.252
Week 3

ADFI g/d 8266£3.83 82294487 0.908
ADG, g/d 8484478 563173 0.304
FG,glg 1203574 15514384 0352
Week 4

ADFL g/d 798+ 605 77.13£9.19 0.645
ADG, g/d 1188138 1116253 0638
FG.glg 682£ 119 7.17 £ 1.6 0.740
Week 5

ADFL g/d 800741434 | 89074904 0329
ADG, g/d 8.04£3.00 225+2059 0214
FG.glg 7242271 678172 0.783
Total 38 days

ADFL g/d 75894351 75.15 % 156 0714
ADG, g/d 9194042 1155 381 0.266
FG,glg 8264030 844+15 0817

'BW, body weight; ADG, average daily gain; ADFI, average daily feed intake; F:G, ratio of
feed to gain. FOS 0.5%.
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Items Control FOS

Weight, g

Body weight, Kg 115£0.18 116£0.09 0.886
Right breast muscle 71891368 67.95£7.93 0523
Right thigh muscle 77821590 | 78941516 0895
Liver 19.644558 17084290 0302
Full net chamber' 88256+ 119.08  849.75+ 10494 0594
Ratio to body weight, %

Right breast muscle 6234044 587079 0315
Right thigh muscle 6734042 679+ 118 0.892
Liver 169+0.25 147021 0.100
Eviscerated carcass yield 773866 73154776 0365

‘Head and chicken toe were preserved when eviscerated carcass were weighed.
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Primer Primer sequence Product length/bp

341F 5'-CCTAYGGGRBGCASCAG-3 468

806R 5'-GGACTACNNGGGTATCTAAT-3'






