Table S1. Laboratory and pilot scale results for Pediococcus pentosaceus, Bacillus velezensis and Bacillus coagulans. *Total minerals

:Mn, Ca, K Na (g/kg). Fe, Mn, Cu, Zn, P, S

(mg/Kg).
Laboratory Control Pedi Us p Bacillus vel Bacillus I
Dose level Middle High Low Test Middle High Low Test Middle High Low Test
Mean ":;f;‘)' weight 140.0142.5° 133.16+13.0° 138.38+10.8° 145.16+2.3 139.83£10.1° 144.43+2.90 145.14+3.5¢ 140.0710.5° 143.71£1.7 143.81£10.4° 143.48£10.4° 139.26x11.1° 146.42+5.6%
hari‘::f‘:;’;;'t @ 47,683.01£0.0° 60,709.40+4.9° 56,250.80+9.3¢ 48,486.40+5.6" | 48.499.60+2.4° | 49,774.20+7.5% 49,283 .40+2.2° 53,856.60+5.9¢ 51,151.00+1.3¢ 55,291.60+7.0¢ 52,323.20+12.6" 53,242.20+6.8" 47,524.8010.5°
Dry matter (%) 35.9920.1°4 34.78+0.1° 34.7120.0° 36.1840.0% 35.72+0.10 35.84-0.20 36.7650.3° 36.19£0.0% 35.97£0.0°4 36.08+0.2% 36.4020.1%° 35.7320.14 35.5820.1¢
Fat (%) 10.50£0.6" 9.90+0.2° 9.93+0.2° 10.70£0.6" 10.030.1° 9.58+0.1° 9.68+0.2° 10.170.1° 9.67+0.0° 10.26£0.1° 10.3720.1° 10.440.1° 9.940.1°
Protein (%) 14.43£0.6" 13.61£0.0° 14.00£0.0° 15.640.1° 13.0120.9° 13.322.0° 13.0551.0° 14.23£0.9° 13.79£0.2° 14.02£1.9° 14.1822.1° 12.89:1.9° 12.16:1.6°
Ash (%) 1.27+0.0° 1.30£0.02° 1.2540.0% 1.2240.01° 1.26£0.0° 1.24+0.0° 1.25:0.0° 1.2840.0 1.25:0.0° 1.27+0.0° 1.26:0.0° 1.37:0.1° 1.2620.0°
Total (E.:]gl/ng‘; acids 255.20+54.8° 142.0144.5¢ 137.22£1.7° 146.38+18.4° 150.938.3¢ 143.19421.2¢ 142.37+5.0° 137.56+4.9¢ 141.0726.4° 144.7742.5¢ 144.85+5 40 140.5320.1° 150.79:32.3¢
Essential amino acids (mg(g)

Phenylalanine (Phe) 15734 3.76£0.1° 3.7550.1° 3.99£0.5° 4.0120.2° 3.99£0.50° 3.99£0.1° 3.8120.1° 3.9550.1° 4.01+0.1° 3.95:0.0° 3.94:0.0° 4.28+0.9°
Leucine (Leu) 10.7848.1° 8.91+0.2° 8.96+0.1° 9.34+1.2° 9.57+0.5° 9.30+1.43° 9.48+0.5° 9.05:0.2° 9.48£0.5° 9.70+0.3° 9.60£0.1° 9.50£0.1° 10.2332.3%
Tsoleucine (1le) 6.78+4.9° 5.78+0.3% 1.67+0.1° 6.03+0.7° 5.9240.3% 5.82+0.89% 5.82£0.0% 5.7120.2° 5.88+0.3% 5.86£0.2 535502 5.57:0.5° 6.22+1 4

Methionine (Met) 143515 0.3120.2° 0.03£0.0° 0.13:0.2° 0.54+0.8° 0.00£0.00° 0.60£0.5° 0.55:0.8° 0.63+0.9° 0.00£0.0° 0.8120.6° 1.09:0.8° 0.42:0.6°
Valine (Val) 10.99+8.3* 9.36+0.3° 9.44+0.3° 9.78+1.3° 10.18+0.5% 9.70£1.52° 9.53+0.3° 9.55:0.2° 9.68£0.4° 9.97+0.1° 9.840.1° 9.90:1.0° 10.66+2.3%
Threonine (Thr) 6.54+4.8° 6.3720.6° 5.9340.5° 6.05:0.9° 6.76+0.3" 681115 6.0120.5° 6.19+0.6° 6.20+0.5° 6.70+0.5° 7.09£0.2° 6.17£0.83° 6.97+1.3
Histidine (His) 6.23+4.5° 431404 5.08+0.2° 5.3120.8° 5.36:0.3° 551£1.01° 4.92:0.4° 5.09£0.3° 5.19£0.1° 5.56+0.1° 4.98+0.20 5.22:0.1° 5.59+1.5°
Lysine (Lys) 12.1848.7° 10.39£0.9° 9.68+0.2° 10.25+1.3° 9.83£0.1° 7.9751.2° 7.30£0.2° 73120.1° 7.30£0.3° 7.87£0.0° 7.8320.0° 7.78x0.1° 8.0521.8°
N ial amino acids (mg/g)
Proline (Pro) 12.16+9.2° 10.42+ 0.2° 10.37 £0.2° 1055+ 1.35° 11.66 £0.77% 10.56+ 1.7° 10.46 £0.3° 10.66 £0.3° 10.36+ 0.4° 10.91%0.2° 10.74 £0.0° 10.92% 0.0° 11.55% 2.5
Alanine (Ala) 15.35 £ 10.9° 13.1120.5° 12.98+ 0.3° 12.83 £1.52° 13.61 £ 0.59° 12.78 £2.3° 12.75 £0.3° 12.95% 0.5° 12.77 £0.9° 14.23+ 0.4° 13.18 £0.2° 13.53£0.7° 14.10 3.0°
Glycine (Gly) 11.6948.5° 950+ 0.3° 9.47+0.1° 973+ 1.23° 9.99+ 0.66° 10.01 £1.6° 9.99 +0.3° 9.7 £0.5° 9.46+ 0.4° 9.42 +0.8° 947 0.0° 9.28+ 0.3 10.09+ 2.2°
Tyrosine (Tyr) 11.92+ 8.5° 874+ 0.15° 8.670.3° 9.94 £1.56® 1035+ 1.21% 9.94+1.6™ 10.26+ 0.0 9.64 £0.5° 9.83+ 0.4 943+ 0.2° 9.82+ 0.5° 10.09+ 0.5 1034 1.9°
Serine (ser) 10.13£ 7.5° 3.64 £0.4° 3.63+0.1° 8.50+ 1.03° 9.17+ 0.28° 9.35:1.6° 9.58+ 0.8 3.63 £0.3° 3.60 0.2° 9.15 £0.2° 8.54% 0.0° 8.76 =0.1° 9.74£2.3%
Arginine (Arg) 9.10 £ 6.9° 7.23 0.8 7.87 £0.1° 773+ 0.72° 850 1.18° 6.54 £0.6° 575 0.1° 5.52£0.2° 5.85 0.5° 5.93 £0.2° 5.04 £0.2° 5.76 £0.0° 6.33 +1.4°
Glutamine (Glu) 23.00 = 17.0° 19.96 £0.7° 19.43 £0.3° 20.98% 2.5 2033 £ 0.78° 2002+ 2.4° 2021+ 1.2° 19.00 £0.9° 20.65+ 0.6° 20.00+ 0.7° 19.91% 0.8° 18.54% 0.3° 2055 £4.3°
Cysteine (C-C) 0.810.7° 0.74 0.2° 1.03+ 0.3 0.52 +0.4° 0.69 + 0.26° 0.65+ 0.2° 0.99 £0.7° 0.42+ 0.0° 0.50 +0.5° 1.53 0.6 257 £2.8° 043 0.1° 0.75 £0.3°
Aspargine (Asp) 18.02 % 13.2° 13.98+.05° 1421 0.1° 14.72£2.0° 14.98 = 0.74° 14.15 1.6° 14.75% 1.0° 14212 0.5° 1457 1.0° 1452+ 0.3° 15.25 £0.8° 14.05 £0.2° 14.92 £33
Total minerals*
M (Mn) 5.10£0.04 6.06+0.0° 6.9120.0° 486020 5.66+0.0% 5.23+0.09 5.44+0.2° 5.3440.1°0 5.3740.0° 5.43£0.0° 511200 531200 5.590.0%
Copper (Cu) 6.27+0.1bd 6.74+0.1° 7.54+0.1° 6.36+0.10<d 6.55+0.0bd 6.15+0.1b<d 6.34:+0.3bd 6.27+0.2b<d 5.99:+0.1¢ 6.57+0.0> 6.50+0.1bd 6.54+0.0bd 6.09+0.0<
Zinc (Zn) 53.40-0.8" 56.53£0.2° 64.82+0.6° 52.090.1° 55.7+0.1° 52.0120.9° 55.6742.9° 52.44+0.7° 53.99:0.9" 54.70+0.4° 54.5120.2° 54.7320.2° 55.4320.5°
Calcium (Ca) 164.411.5° 155.19£0.5° 164471 L1° 156.85+12.5° 153.46£1.0° 149.23+0.0° 157.455.1° 149.600.9° 158.612.0° 151.311.5° 147.7522.0° 148.18£0.2° 153.05£1.0°
Tron (Fe) 17.3540.3%% 17.59£0.1% 18.70+1.0° 16.43£0.3" 16.56+0.4 15.68+0.2° 16.52+0.9% 15.9340.0% 16.5240.2% 16.53£0.3" 16.19:0.3% 15.04:0.3% 16.3130.3>
Potassium (K) 3352.15£77.4° 3229.06+18.2° 3408.43+163.5° 3191425825 | 3179.4%122.0° 3141.0749.5° 3358.73+143.9° 3162474115 3160.79+52.8° 3205.50£46.7° 3210.87+77.6" 3207.58:31.0° 3244.18+79.6°
Magnesium (Mg) 904.84+15.9% 964.06+0.5% 996.41+45.0° 872.76+32.0° 908.27+2.6™ 851.8042.4° 906.79+30.7° 892.10415.8% 879.51419.9° 024.67+7.4™ 907.85£18.0%¢ 910.16£0.0°% 882.36+15.7°
Sodium (Na) 503.33+10.8° 499.48+4.3* 532.40427.5° 485.99+11.9° 485.07£1.2° 479.87+3.9¢ 513.85023.0° 477.1654.9° 482.39+7.1° 485.97+6.1° 486.19:9.4° 480.32+4.8° 485.73+10.3°

Phosphorous (P)

2813.79+44.9%

2891.07+7.4%

3037.71+144.6*

2678.18+77.9°

2762.12+10.0°

2629.83+18.9°

2808.89+118.2e

2717.34+5.4°

2696.59+49.3°

2789.39+34.8%

2763.32+58.3%

2755.72+15.2%

2742.10+51.8"

phur (S)

1224.87+39.5°

1185.59+7.3*

1273.60+53.2*

1184.35+34.32

1190.41+5.0*

1188.40+2.96*

1258.52+51.6*

1161.47£10.4*

1181.64+15.4*

1223.93+3.8%

1215.70+27.5*

1213.35+0.0°

1229.06+18.8*




Pilot Control Pediococcus | Bacillus vel Bacillus l
Dose level Middle High Low Test Middle High Low Test Middle High Low Test
x:l‘;'}‘l :?;‘l'g"‘)' 146.98£3.1¢ | 134.98+6.3¢ 152.57+1.9% 149.98+5.0% 142.0123.0¢ 149.76+2.9¢ 153.80+1.2¢ 148.00+2.5¢ 146.632.4¢ 148.816.4¢ 146.61+3.4¢ 139.71+3.4¢ 153 462,41
Mean total 445,805.00+64.2,
harvest weight | 196.6356.1%¢ | 120> 179,087.00£67.9%¢ | 138,672.00+48.19 | 232.12+128.4%d | 270,189.00+:148.794 | 227,183.00:£125.4%< | 335,009.00:98 47bed 230.14£150.5% 238,776.00+150.5¢ 487,985.00111.3% 411,887.00232, 19 228.76+59.23bed
(4]
Dry matter (%) 34,2020.0° 33.8320.19 34.7120.0° 34.720.1° 33.75:0.2% 3332£0.2 32.93:0.31 33.87:0.09 35.46:0.3% 35.67£0.1° 34.8920.1° 35.17£0.1% 35.10£0.0%
Fat (%) 11402017 | 11.06£0.3% 11.29:0.3% 11.9840.3° 11.5820.2% 10.7120.0° 10.720.2° 11.11£0.1% 10.87-0.0° 11.300.2%¢ 10.7020.2° 10.8520.3% 11.1320.2%
Protein (%) 13.77£0.1° 13.5020.1° 13.8520.0° 14.22:0.6° 14.640.5° 14.0820.6° 13.37£0.1° 13.6720.2° 14.42:0.7° 14.2340.6" 14.6920.1° 13.5920.0° 14.49:0.7°
Ash (%) 1.2620.0 1.2520.0% 1.2020.0° 1.22+0.0 1.25:0.0" 1.190.1% 1.280.0° 121200 1.23£0.0° 1.20£0.0° 1.19£0.0° 1.1520.0% 1.1120.0°
Total ("[:l“g‘/“g‘; acids | 138951050 | 1293145.70 141.90+8.4° 140.4322.1* 133.3424.5° 152.10421.7* 138.1547.1¢ 145.44+12.0° 142.68+18.0° 156.32419.0° 136.94£25 81° 132.85£7.4° 137.50£36.58°
Essentail amino acids (mg/g)

Pheny (Phe) | 3.88:02° 3.570.2° 4.08£0.2° 3.98+0.0° 3.7020.1° 420£0.6° 3.93£0.2° 41750.3° 4.13£0.5° 4.40£0.4° 3.70£0.7° 35120.1° 3.801.0°
Leucine (Leu) 9.3740.6° 8.6420.4° 9.6020.6° 9.1320.0° 8.940.3" 10.431.4° 9.420.5° 9.78:0.9° 9.651.5° 10.331.0° 9.081.9° 8.7520.3° 9.02£2.5°
Tsoleucine (Ile) 5.50£0.8° 526505 5.8120.5° 5.8420.1° 5.440.2° 6.27:0.9° 5.7120.3° 4.52:2.0° 5.56:0.5 6.2120.7° 5.79:1.0° 5.5920.3° 532£1.2°

Methionine (Met) 0.56:0.8° 0.50£0.7° 0.67%0.9° 0.23£0.3" 0.00£0.0° 1.2720.5° 0.4320.6" 0.470.7° 0.00£0.0° 1.200.8° 0.45:0.6° 0.3820.5° 0.5820.8°
Valine (Val) 9.640.6° 8.8620.5° 9.87£0.6° 9.4920.1° 9.17£0.3° 10.79:1,5° 9.960.5° 10.3320.8° 10.06:1.4° 10.88+1.2° 9.3822.0° 9.14%0.6° 9.6322.6°
Threonine (Thr) 7.08+:0.4° 6.070.5° 6.52+0.8° 6.7120.1° 6.36:0.3" 6.3420.1° 6.25:0.4° 6.5120.6° 6.42:0.9° 6.61-0.8° 6.271.3° 6.4520.2° 5.90=1.0°
Histidine (His) 5.1720.1° 5.1920.2° 5.4120.2° 5.5520.1° 4.87£0.2° 5.5920.9° 5.1420.5° 5.72:0.5° 5.5620.8° 6.0020.7° 5.26=1.0° 4.92£0.5° 5.58+1.5°
Lysine (Lys) 7.020.5° 6.6320.4° 712:03° 7.5720.0° 6.8920.2° 784=11° 743505 7.630.3° 7.87£0.9° 3.49:0.8° 751=1.6° 7.4850.2° 7.66£1.9°
N amino acids (mg/g)
Proline (Pro) 10.44= 0.6" 9.60+ 0.5° 10.54 0. 6' 10.09+ 0.2° 9.90+ 0.3 11725 L7 10.74 £ 0.6' 10.61% 0.9° 10.04 £1.4° 10.98 £1.3° 1025 2.1° 10.04 £0.6° 10.56 £2.9°
Alanine (Ala) 1347 £1.1° 12.01= 0.6° 12.20£03° 11.85 £0.6° 11.73£ 0.4° 1421 42.5° 1236£0.6° 1222 £1.2° 11.90% 1.6° 12.89 £1.9° 11.48£ 2.0° 11.73 =1.0° 11.01%3.2°
Glycine (Gly) 3.8 £0.5° 841+ 0.6' 9.61 £0.3° 9.1440.2° 3.99 05 9.08+ 1.3° 973 0.4° 9.84+ 0.9° 9.61 £1.4° 10.62+ L.I° 9.40 £1.9° 8.66L 0.4° 9.12 22.4°
Tyrosine (Tyr) 8834 0.8° 7812 0.1° 9.81 0.1° 9.88 £0.3° 8.95% 0.3° 977 £1.9° 9.88 £0.9° 11.01 £1.8° 9.93% 1.5° 1101+ 1.§° 8.79 £1.6" 8.6420.7° 954 £3.1°
Serine (ser) 837 20.6° 8172 0.6° 8.69 £0.0° 8.76 £0.3° 8.05 £0.2° 9.10 £1.2° 8.45 £0.8° 8.99 £1.0° 823 20.6° 893 £L1° 850+ 2.0° §.14£0.0° 9.02+2.7°
Arginine (Arg) 5.76 0.1 4.87 4020 5.94 £0.70 6.12 .3 0.9 5.424 0.2 8.06+ 1.2 6.50 £0.2% 9.10 £0.6™ 920 £1.2% 9.68+ 1.2° 6.07 £1.3% 5.87£0.3% 6.49 £1.8%
Glutamine (Glu) | 18.95 0.9° 18.03 £1.0° 2033 £14° 2038 £0.3° 1921+ 0.8° 21.0443.0° 2020 £0.7° 2012 +1.5° 2081 1.9° 2272524 1932433 17.830.7° 18.89% 4.8°
Cysteine (C-C) 1,59 0.7° 128+ 0.29° 0.62 40.5° 0.82 £0.4° 2.0741.2° 0.76 £0.1° 0.06 0.1° 0.00 £0.0° 0.00+ 0.0° 0.00 £0.0° 0.79 20.2° 183 1.1° 1.10£0.6°
Aspargine (Asp) 14.44 10.5° 14.40 £1.4° 15.07£ 0.3 14.90+1.0° 13.64 £0.6" 14.7242.0° 14,55 0.9° 14.57 £0.9° 1372419 1537 2.1° 14.92 £2.6° 13.87£0.5° 1427 2.5
Total minerals*
Manganese (Mn) | 4.4120.0° 4.35£0.1 4.5020.0" 423501 4.38£0.2% 4.58£0.0" 4.7320.1° 4.53£0.0% 413402 4.60£0.0™ 4.0040.5° 4.53£0.0° 4.7820.0°
Copper (Cu) 6.7020.0 7200027 6.1340.0° 6.4120.2° 6.8300.4% 73120.0" 75120.3° 6.170.0° 6.3340.3° 6.80-0.0% 6.02:0.9° 6.9220.0° 63120.0°
Zinc (Zn) 60.900.0° 56.23%1.9° 57.1340.3° 5527517 56.6022.3" 57.9240.3° 57.571.4° 55.09£0.0" 57.9543.0° 56.9040.9° 47.65:6.2 57.7420.5° 57.73:0.4°
Calcium (Ca) 166.89:0.8' | _163.0125.6° 157.02£1.0® 157.92:4.8% 156.9326.8" 160.35£0.0% 162.50:4.3" 161.831.2° 171.18+8.1° 15927517 137.27517.7° 163.86:1.4° 162.58:1.4°
Tron (Fe) 165120.4% | 17.52£0.6™ 16.75:0.7% 16.090.8% 17.8421.0° 17.0820.0% 16.98-0.4% 17.33£0.3% 18.68+0.9° 1816403 14,8521 8° 17.4120.1%¢ 16.8720.2%¢
Potassium (K) | 3218.16:11.4% | 3290.79£1104" | _ 3176.53£17.6° 3181.99495.7% 3280.824173.7% 3301.92:8.0° 332042:121.4° 3128.79420.1% 3250.194145.3° 3212.53453.7% 2818.77+359.5° 3232.0920.3% 322827363
Magnesium (Mg) | 828.93£10.2% | 844.83225.6" 732.97:3.8° 752.4125.0 837.58+40.0° 845.7943.3% 833.76:24.5% 802.9026.1 784.46+35.3% 816.14-15.6™ 751.79£96.8% 851.28£7.3% 796.90£5 2%
Sodium (Na) 524.83£2.6° | 529.11%18.9° 520.612-0.2% 516.78+16.0" 524.08£29.7% 544.76:2.7° 550.89+17.7° 488.3546.0° 525.14£25.0° 519.2345.1° 447.08£55.2° 49936207 520.33£22°
Phosphorous (P) | 2703.30220.7 | 2757.86£97.0% | 2515.5120.5% 2550.27:84.7% 2740.25138.6° 2775.7143.2% 2777.3489.0° 2600.52£16.2" 26593241237 2660.81542.9% 2402.26:311.8° 27663913 3% 2631.29215.6™

1268.38+17.3*

1264.36+47.6*

1244.93+8.0%

1247.01+41.7*

1266.31+73.3*

1247.35+0.6%

1244.67+41.0*

1212.08+1.6%

1293.26+66.6*

1255.21£19.6*

1069.79+141.0°

1253.40+0.4%

1249.74+11.2*

phur (S)




