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Potencial do DDG na nutricao de
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« Termo em inglés “Dried Distillers Grains”
« Graos secos de destilaria

« USA desde a década de 1940




Projecao de produgao Brasileira de DDG

O HISTORICO E PROJECAO DA PRODUGCAO DE ETANOL DE MILHO NO BRASIL
EM MILHOES DE LITROS DE ETANOL

CRESC. TOTAL CRESC. TOTAL U N E M 8000
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2245
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Producao de Etanol a partir do Milho

— N Etanol Est fra:
“ . 2 4321itros / 341Ky sta Safra:

3000 M m? etanol

S0 2140 M ton DDG
oleo de Milho
18ky
t8 Safra 2028
J 333 kg
8000 M m:? etanol
Energia Elétrica

@AGRH”I . [Coperagdo) 5700 M ton DDG




Tipos de produtos

* WDG e WDGs

» DDG e DDGs

* HPDDG




Processo classico DDG Sestiaric

Fermentacdo .

e |

| .\\
v

Cereal Moagem Cozimento

Concentrador
de SolUveis

Secagem




Processo Alternativo DDG

Fermentacdo

Destilaria Etanol

Secador

Concentrador
de Soluveis

Secagem




Diferenca entre os produtos

« Composicao bromatoldgico

e Bastante variavel
e Proteina bruta
e Fibras

» Extrato etéreo

e Inferfere na inclusdo

Maximo Minimo
Matéria seca 89,44 96,60 77,80
Proteina bruta 31,74 55,70 15,50
Fibra detergente neutro 46,71 66,80 21,30
Fibra detergente acido 23,73 52,80 10,80
' Extrato etéreo 11,91 28,70 ; 4l g
' Carboidratos nio fibrosos 8,58 21,21 2,65
Nutrientes digestiveis totais 76,42 100,3 55,80

Fonte: Adaptado de ESALQLab.
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Avaliacdo do DDGS na alimentag¢ao da tilapia do Nilo (Oreochromis niloticus).

Tabela 2 Composi¢do percentual das ragdes com niveis crescentes de DDGS na alimentagdo

de tilapia do Nilo
DDGS (%)

Ingredientes (%) 0 10 20 30 40

(Farelo de soja 54,00 4847 4293 3739 31.857)

[Milho moido 39.19 3279 2639 19.99 13.60 |

Fosflato bicalcico 3.37 3.15 2.92 2.71 2.48

Oleo de soja 1,87 3.18 5,73 7.66 9,59

Premix! 1.00 1.00 1.00 1.00 1.00

Sal comum 0.50 0.50 0.50 0.50 0.50

Calcario 0,06 0,19 0,33 0,46 0,60 Nutnentes (%)

BHT* 0.01 0.01 0.01 0.01 0.01 Matéria seca 100,00 100,00 100,00 100,00 100,00
DDGS 0.00 10.00__ 20.00 __ 30.00 40.00 J [ Proteina bruta 28,00 28,00  28.00  28.00 28.00 |
{L-Lisina HCL 0.00 0.09 0.19 0.28 0.37 | Extrato etéreo 0,64 1,74 3.16 4,04 6,05
Total 100,00 100,00 100,00 100,00 100,00 Energia bruta (Kcal/kg) * 404295 4228.61 4414.25 459991 4785.55

3000,00

3000,00

3000,00

3000.00

3000,00 ]

Matéria mineral

7.70

Fibra bruta 6.82

ZANELLA JUNIOR et al., 2017.
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Avaliacdo do DDGS na alimentag¢ao da tilapia do Nilo (Oreochromis niloticus).

Tabela 6 Desempenho zootécnico de juvenis de tilapia do Nilo alimentados com dietas contendo niveis crescentes de DDGS.

Vanavel Tratamentos (% inclusdo de DDGS)
p-value
0 10 20 30 40

Peso nicial (g) 28.96+9.62 28.32+9.07 29.26+10.29 29.26+8.34 29.44+9.72 0.99
Peso final (g') 100.31+15.36 103.97+9.74 08.88+12.40 107.20£10.37 106.11£10.12 0.82
Ganho de peso (g) 71.35+6.09 75.65+£12.97 69.27+2 31 77.94+4 81 76.67+4 .50 0.40
Comp. Total (cm) 16.89+0.91 16.56=0.84 16.84+0.91 17.22+0.68 17.16+0.82 (.80
Comp. Padrdo (cm) 13.81+£0.78 13.53£0.85 13.9120.89 14.32+0.64 14.08+0.89 0.71
Rendimento carcaca (%) 84.85+1.14%  81.13+2.85° 85.67+1.34° 85.82+0.94 2 84.72+1.08 * 0.01
Rend. tronco limpo (%) 45.75+4.62 44 009,01 43.03£8.70 47 8446 52 43 3447 35 087
Indice hepatossomatico 3.05+0.10 ¢ 2.76+0.31 b 2.57+0.18 2.47+0.25 b 2.24+0.16° 0.00
Conversdo alimentar [.23+0.06 1.25+0,12 |.34+0.07 |.35+0.05 1.31+0,08 0.18
TCE 2.45+0.34 2.57+0.63 2.404+0.45 2.55+0.40 2.54+0.49 0.98
TEP 3.00+0 14 Y 2.74+0.28 2.59+0.13 2 2.61+0.10° 2.72+0,.17 % 0.03
Eficiéncia alimentar 81.36+3 87 80.41+8.25 74.80+3.68 74.02+2 85 76.40+4 72 0.19
Fator de condigdo 2.08+0.19 2.30+0.21 2.07+0.21 2. 10+0.09 2.10=0.11 0.33
GPD (g) 1.37+0.12 |.45+0.25 1.33+0.04 1.50+0.09 1.47+0.09 0.40
Sobrevivéncia (%) 87.50+12.58 90.00+=8.16 97.50+5.00 90.00=8.16 100000 0.17

(TEP): ganho de peso / quantidade de proteina consumida:

ZANELLA JUNIOR et al., 2017.




GRAQOS SECOS DE DESTILARIA COM SOLUVEIS EM DIETAS PARA TILAPIA-DO-NILO

Table 3. Formulation (%). calculated and analyzed composition of experimental diets.

Ineredients Levels of replacement (%)’

0 10 30 50 70
Soybean meal 28.60 25.69 20.00 14.30 8.60
CDDGS - 4.50 13.80 23.10 32.40
Poultry viscera meal 12.00 12.30 12.78 12.92 13.78
Corn gluten - 60 10.00 10.00 10.00 10.00 10.00
Corn 42.31 40.61 36.71 33.02 28.40
Sovbean o1l 0.02 0.11 0.50 0.99 1.44
L-lysine - 0.10 0.20 0.28 0.38
DL-methionine 0.13 0.13 0.10 0.08 0.06
L-threonine 0.30 0.30 0.30 0.28 0.28
L-tryptophan 0.04 0.06 0.09 0.12 0.15
Dicalcium phosphate 3.80 3.78 3.76 3.78 3.70
CMC” 2.00 1.61 0.97 0.32 -
Vitamin and mineral premix’ 0.63 0.63 0.63 0.63 0.63
Vitamin C* 0.05 0.05 0.05 0.05 0.05
Antioxidant (BI—IT)ﬁ 0.02 0.02 0.02 0.02 0.02
Salt 0.10 0.10 0.10 0.10 0.10

BOTELHO, R.M., et al., 2015. H




of nutrients and energy of the test ingredients (% dry matter)”.

Table 4. Proximate composition and apparent digestibility coefficients (ADCS %)1

Proximate composition

Dry matter

Crude protein

Crude fat

Crude fiber

Ash

Gross energy. kcal’kg™’

Ingredients
CDDGS Farelo de soja
88.20 (42.64) 85.80 (63.34)
32.46 (90.04) 51.70 (94.42)
7.71 (85.53) 3.50 (85.22)
11.58 6.01
5.01 (34.09) 6.24 (42.56)
5090 (53.36) 4751 (69.77)

Amino acids

Alanine 2.45 (95.02) 2.10 (96.93)
Arginine 1.30 (94.81) 3.53 (99.03)
Aspartic acid 1.84 (93.64) 5.36 (99.07)
Glycine 1.15 (88.43) 2.21 (94.46)
Isoleucine 1.17 (93.49) 2.34 (97.10)
Leucine 4.33 (95.41) 3.87 (97.16)
Glutamic acid 6.09 (96.68) 8.87 (98.78)
Lysine 0.90 (87.23) 3.47 (97.92)
Cystine 0.51 (99.60) 0.49 (99.54)
Methionine 0.42 (94.45) 0.36 (94.28)
Phenylalanine 1.63 (94.51) 2.52 (98.08)
Tyrosine 1.00 (88.15) 1.53 (93.71)
Threonine 1.10 (86.78) 1.77 (95.25)
Tryptophan 0.05 (nd’) 22 (89.39)
Proline 2.93 (94.71) -53 (96.06)
Valine 1.51 (93.11) 2.32(96.21)
Histidine 0.90 (96.29) 1.32 (98.10)
Serine 1.58 (94.05) 2.37 (97.42)
Calcium and Phosphorus

Total calcium 0.17 0.24

Total phosphorus

0.27 (47.87)

0.47 (26.05)

'ADCS = apparent digestibility coefficients: “Values are means (n=3); *nd = no detected.

BOTELHO, R.M., et al., 2015.
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Table 5. Growth performance and feed utilization of Nile tilapia fed experimental diets for 90 days'.

Levels of replacement (%) 0 10 30 50 70 Pvalue
Weight gain (g)° 177.60+469 172.86+624  170.76+925 175.69 + 4.77 179.70 + 1.38 0.252
Feed intake (g)° 17105058 17131114  170.91+245 170.89 + 1.31 172.00 + 1.45 0.829
Feed conversion ratio” 0.94 0.03 0.99 +0.03 0.99 +0.05 0.97 = 0.02 0.98 = 0.01 0.601
Protein efficiency ratio (%)°  3.63+0.09 347+£0.12 3441017 3.50+0.09 343009 0.152
Nitrogen retention (%a)® 5380290 4857279 5185466 50.60+2.62 49 57+ 2.68 0.227
Energy retention {%}f 304707 3634+£2095 3642 =436 3267229 37.675+£1.696 0413
Visceral fat (%)F 247 =065 244052 245+039 246+ 0.63 2451054 0.981
Survival {%}h 100000 97721455 97.72x455 0545£525 97721455 0.684

BOTELHO, R.M., et al., 2015.




Table 7. Villus height (VH). crypt depth (CD) and villus:crypt ratio (V:C) of Nile tilapia fed experimental diets for 90 days'.

I evels of replacement (%a) 0 10 30 50 70 P-value

VH (um) 288103770 31093 x1553 303506100 32200x4030 313.50x2630 0.643

CD (um) 2307265 2555129 2500371 2281 +£3.07 2183192 0.116

V:C 1254+138b 1219x088b 1213x=163b | 1419£157a 1440=x1.18a 0.011 «

"Values presented as means = standard. Means in the same row with different letters differ (P=10.05) by Tukey test. n= 180.

Integridade da mucosa intestinal

Dietas 50 e 70% DDGS
« Auséncia de fatores antinutricionais (inibidores de tripsina, lectinas,
gossipol)
« Baixos niveis de fitato.
* Presenca da levedura também pode ter exercido influéncia.
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Table 1: Feed ingredients (g 1l]l]g'1 diet, as is basis) and proximate composition of the experimental diets.

- Expsrimental dists
[navedients Control  DDGSI10 DDGS20 DDGS30
LFi';h meal® 65.00 61.38 57.77 54.16
DDGS” 0.00 10.00 20.00 3000
Cormn starch 25.50 19.57 13.63 7.67
Fish oil 6.00 5.55 5.10 467
Vitamin premix® 1.00 1.00 1.00 1.00
Mineral premix® 1.00 1.00 1.00 1.00
CMC* 1.00 1.00 1.00 1.00
Cr0f 0.50 0.50 0.50 0.50
Proximate composition®
Dry matter (%) 8024 20.14 38.84 88.54
Crude protein (%) 43.79 4332 4344 43.87
Crude lipid (%) 12.18 12.48 12.96 13.24
Crude ash (%) 0.34 932 0.41 034
Crude fibre (%) 1.24 1.78 236 2.08
NEE (%)" 22.69 2225 20.67 10.12
DE Mk} 17.42 17.43 17.45 1747

Aydin B. Gumus E. 2020 n




Table 2 Growth performance, biometrical parameters and survival of rainbow trout fed the

different experimental diets.

Experimental diets

Parameters

Control DDGS10 DDGS20 DDGS30
Initial weight (g/fish) 19.87+0.49 19.88+0.55  19.87+0.59 19.89+0.36
Final weight (g/fish) 100.21+£3.32°  102.79+1.79® 104.18+1.95° [ 109.70+3.91°
SGR (%/day) 1.93£0.04° 1.95£0.03®  197+0.02%® 2.03+0.06"
CF 1.20+0.01 1.21+0.01 1.21+0.01 1.22+0.01
VSI (%) 11.56=0.68 11.41=0.50  11.18=1.08 11.14+0.89
HSI (%) 1.42+0.11 1.40+0.07 1.32=0.11 1.36+0.15
ISI (%) 1.01+0.06 1.05+0.09 1.06=0.10 1.07+0.11

97.3+2 3 96.0+4.0 98.7+2.3 98.7+2.3

SR (%)

[ 4

DDGs pode ser utilizado substituindo
farinha de peixe sem prejuizos na
performance para truta arcoiris

DDGS Possui ganhos econdmicos na sua
utilizacao.

Aydin B. Gumus E. 2020




Table 1 Ingredient composition of practical diets with and without 30%

tion with different protein sources

distillers grains with solubles (DDGS) in combina-

Ingredients Diet 1 (control) (SBM +FM) Diet 2 (DDGS +FM) Diet 3 (DDGS +MBM) Diet4 (DDGS +SBM)
DDGS - 30 30 30
FM 12 8 - -
MBM - - 26 -
SBM 41 34 16 46
Wheat flour 33.3 16.5 18 11.8
Corn oll 3.3 2.1 1.2 2.5
Fish ail 2.4 1.4 0.8 1.7
Choline chloride 0.5 0.5 0.5 0.5
Mineral mix* 0.3 0.3 0.3 0.3
Vitamin mixt 0.2 0.2 0.2 0.2
Ascorbic acidi 2 2 2 2
Di-calcium phosphate 2 2 2 2
CMC§ 3 3 3 3

Coyle, s.d., et al. 2004




Table 4 Average weight (ave.wt.) gain, percent survival, feed conversion ratio (FCR), and specific growth rate (SGR) of tilapia
fed practical diets with and without 30% distillers dried grains with solubles (DDGS) in combination with different protein

sources”
V — iy
Diet1 (control) (SBM+FM) [  Diet2 (DDGS +FM) Diet3 (DDGS+MBM) |  Diet 4 (DDGS +SBM)
Avg. wt. gain (qg) 65.4 + 4.4a 60.5 + 1.6ab 658 £ 5.9a 551 +£ 2.3b
survival (%) 08.8 + 2.1a 100 £ 0.0a 100 &+ 0.0a 08.8 + 2.1a
FCRT 21+ 0.2b 2.4 4+ 01ab 2.3 + 0.3ab 27 £ 0.2a
SGR (g/day)i 0.86 £+ 0.06a 0.80 £+ 0.03ab 0.87 £+ 0.08a 0.73 £+ 0.03b
PER% 2.05 £ 0.16b \ 236 £ 0.11ab 2.29 + 0.32b / 2.69 £ 0.21a
—

* Averages are means of three replicate aquaria. Numbers within a row followed by different letters were significantly different (P < 003)

by ANOVA.

Utilizagao de DDGS (30%) com Farinha de

carne o ossos e Farinha de peixe.

« Nao aofeta o desenvolvimento;

* Possibilidade de substituicao do
Farelo de soja e Farinha de peixe

na dieta de Tilapias;

Coyle, s.d., et al. 2004



Substituicao da farinha de peixe por DDGs




EFFECT OF DIETARY GRADED LEVEL OF SUBSTITUTING DISTILLERS DRIED GRAINS WITH SOLUBLES
INSTEAD OF FISH MEAL IN TILAPIA DIET

Table 2: Composition and chemical analysis of the experimental diets.

) T1 Ts T Ta Ts
Ingredients (kg/ton) | control | 25% 50% 75% 100%
Rice bran 240 240 240 240 240
Yellow corn 150 150 150 150 150
Fine wheat bran 200 200 200 200 200
Corn Gluten 50 50 50 50 50
Soybean meal 200 200 200 200 200
Fish meal, FM 150 112.5 75 37.5 0.00

0 37.5 75 112.5 150

ratio) mg CP/Kcal ce®

1000 1000 1000 1000 1000
Total cost (LE)* 4250 3900 3550 3200 2850
Chemical composition, % on dry matter basis:

DM 89.33 89.15 89.59 89.45 88.47
OM 10.67 10.85 10.41 10.55 11.53
CP 27.86 27.10 26.05 25.01 24 .32
EE 8.31 8.12 9.29 8.14 8.41
CF 6.5 7.5 5.5 8.5 6.5
Ash 8.92 8.77 9.16 8.92 9.02
NFE" 48.41 48.51 50 49.43 51.75
GE, Kcal/100 g DM" 462.2 460.7 463.84 | 456.82 456.87
Protein/Energy  (FIE| g0 49 5882 | 5616 | 5474 | 5323

Abdelhamid, A.M.; A.A. EI-Shebly; A. S. I. Sultan, 2015




Table 3: Means of effect of feeding different levels of DDGS on final

body weight (FW, g/ fish), total bodyweight gain (TWG,

g/fish), average weight gain (AWG, g/fish/day), relative growth
rate (RGR, %), specific growth rate, SGR, %/day), and survival
rate (SR, %) of Nile tilapia reared in cages.

4 .
Treatment FW TWG | AWG | RGR | SGR 5“{21';" al
Control 285.6° | 2585 | 2.12% | 954.9° | 1.93° 68.57
25% DDGS 284.5% | 25747 | 211" | 950.8° | 1.92° 68.74
50% DDGS | 268.9° | 241.8° | 1.98° | 893.1° | 1.88° 68.19
75% DDGS | 270.9° | 243.8° | 1.99° | 900.3° | 1.89° 67.68
100% DDGS | 269.4° | 242.3° | 1.99° | 895.2° | 1.88" 67.76
+ SEM 1.634 1.634 | 0.013 | 6.036 | 0.005 -

P - value . 0.0001 )| 0.0001 | 0.0001 | 0.0001 | 0.0001 -

a and b: Means in each column have different letters are significantly different (P<0.05).

Abdelhamid, A.M.; A.A. EI-Shebly; A. S. |. Sultan, 2015




Table 12: Data of calculating the economic efficiency (EE, %) by feeding

fish DDGS containing diets.

Treatment FCR Feed cost (LE/kg) Cost of feed
needed
Control 1.26 4.25 5.355
25%DDGS 1.26 3.9 4.914
50% DDGS 1.31 3.55 4.6505
75% DDGS 1.29 3.2 4.128
100% DDGS 1.28 2.85 3.648

Abdelhamid, A.M.; A.A. EI-Shebly; A. S. |. Sultan, 2015




Uso do HPDDG




Inclusdio de HPDDG em dietas de Tilapia

Tabela 2 - Maténas-primas utilizadas nas dietas experimentais.

Tabela 3 - Composicio calculada da dieta com base nas exigéncias da tilapia.

Dietas experimentais (Kg)

Nivel de substituicio (%0)

Ingredientes Controle  HP25 __ HP50 _ HP-75
HPDDG 0.00 97.50 195.00 29250
Farelo de soja 390.00 29250 195.00 9750
Glaten de Milho 65.00 65.00 65.00 63.00
Farinha de visceras 7500 80.00 20.00 100.00
Fuba Milho 170.00 180.00 200.00 203.90
Farelo Trigo 90.00 85.00 80.00 80.00
Quirera Arroz 70.00 £0.00 80.00 80.00
Treonina 3.00 3.00 2.00 1.60
Caulim 70.50 4990 21.50 450
Celulose 6.00 4.00 2.00 0.00
L —Lisina 0.00 0.00 1.00 2.00
DL — Metionina 1.50 1.00 0.50 0.00
Triptofano 0.30 0.60 1.00 1.00
Fosfato bicalcico 16.00 13.00 11.50 8.00
Oleo Soja 28.00 33.00 39.00 4900
Calcario 400 5.00 6.00 6.50
Vit C 2.80 2.80 2.80 2.80
Sal comum 5.00 5.00 5.00 5.00
Premix vitam/min 2.50 2.50 2.50 2.50
BHT 020 0.20 020 020
Total 1.000 1.000 1.000 1.000

Composigdo Controle HP25 HP.50 Hpj5 Exigencia
Energia Digestivel 308255 305639 306477 305590 3036.00
Proteina Digestivel 2721 2698 2704 2696 2681

Proteina Bruta 2978 2977 3007 3023 2973

Fibra Bruta 394 392 390 391 165

Extrato Etéreo 532 504 671  7.88 3.00

Calcio total 092 091 093 0091 0.90
Eésforo Dispontvel 0.52 0.51 0.53 0.52 0.51

Metionina 054 053 053 053 0.52

Aminodcidos sulfurados 091 094 098 102 0.92
Lisina 166 154 154 155 .53
Triptofano 030 030 032 031 0.30

Eli da Silva, 1. 2021




Tabela 4. Peso médio micial, peso medio final, ganho em peso. conversio alimentar e

consumo de racdo de acordo com a inclusdo de HPDDG.

Parametros HPDDG (o)
Controle HP-25 HP-50 HP-75
Peso micial 55,72 5694 59.75 56,94
Peso final 53494 [5?6__03* 622__39} 515,57
Ganho de peso 47922 519.14* 562.64* 458,63
Conversdo alimentar 1.251 1.174 1.154 1.240
Consumo de racéo 637.36 J06.03* 725 81* 646.67
Peso do filé 20098  \ 224.10* 223 62*/ 193,54
Eendimento de file 37.57 38,90 35,93 37.54

*Meédias deferem do tratamento controle pelo teste de Dunnett ao nivel de 504.

Eli da Silva, 1. 2021
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Eli da Silva, 1. 2021




Tabela 6. Medias das vanaveis atividade da superoxido dismutase (50D), Lisozima, Ig

total (imunoglobulina) e Atividade hemolitica da via alternativa do complemento (ACH

(U/mlL). Tendéncias de diminvigcado de Ig totais
Tratamentos  SOD (U/mL) Lisozima (U'ml) ACH (U/mL) Igtotal (g/dL)

Controle 5,65 46,43 02,43 3.36

HP-25 6.29 45.63 112,36 3.39  Evidencia tendéncia de melhora na

HP-50 6.43 44 45 117,07 2.88 imunidade dos peixes

HP-75 5.57 45.61 69.52 2.61

p-valor 0,19 0.46 0.16 0.06 -

CV % 2221 7.33 4534 29.20

Teste F da andlize de varidncia (ANOVA) ao nivel de 5%.

Eli da Silva, 1. 2021




INCLUSION OF A HIGH PROTEIN DISTILLERS DRIED GRAINS PRODUCT IN NILE TILAPIA DIETS.

Table 1:- Proximate chemical analysis of expenimental dictary ingredients as fed basis (%).

Ingredient Moisture [/~ Crude ) Ether Crude Ash NFE*
Protein Extract Fiber
Fish Meal 6.4 70.0 10.2 1.08 11.4 0.92
Soybean Meal 0.8 4.5 24 4.9 6.2 322
Yellow Com 9.3 7.8 2.18 23 1.85 76.57
DDGS 9.0 26.5 82 10.0 5.1 412
| HPDDGS 8.9 4.0 6.7 32 4.1 331 i

*NFE (nitrogen free extract) = 100 - (anrotcin + ether extract + Crude Fiber + Ash)

Table 2:-Ingredient Composition of the expennmental diets used in the feeding tnal

ingrediont Diet DDGS% Diet HPDDGS%
Control 15 30 45 15 30 45
Fish meal 6 6 6 A 6 6 6
Sovbean 54 47 39 31 39 24
Yellow corn 30 23 17 11 30.15 30.85 31.05
DDGS - 15 30 45 - - -
HPDDGS - - - - 15 30 45
Fish oil 2 2 2 2 2 2 2
Corn oil 4 3 2 1 3.5 2.5 2
Premix (Vit. & Mins.) 3 3 3 3 3 3 3
Calcium mono phosphate | 1 1 | I I |
Lycine-HCI - - - - 35 .65 95
Total 100 100 100 100 100 100 100

WASLY, K.M., GOMAA, AH., MIKHAIL, W.Z.A. 2018 E




INCLUSION OF A HIGH PROTEIN DISTILLERS DRIED GRAINS PRODUCT IN NILE TILAPIA DIETS.

Table 4:-Essential amino acid analysis of the experimental diets (g/ 100 g crude protein), used in the feeding tnal,
and amino acid requirements for Nile tilapia after (Santiago and Lovell, 1988).

Al 2isg Control Diet DDGS% Diet HPDDGS% Réquire
15 30 45 15 30 45
Therionine 4.27 4.15 4.20 4.32 4.06 393 3.86 3.75
Methionine 274 2.72 2.64 2.50 2,78 272 2.66 2.68
Isoleucine 3.36 3.11 322 3.23 337 3.54 3.15 3.11
Leucine 7.37 7.61 8.36 8.22 8.84 9.68 10.32 339
Phenylalanine 4.89 4.70 491 4.83 5.07 5.30 5.03 3.75
Valine 421 4.05 4.29 4.51 439 4.45 4.28 2.80
Lysine 5.51 5.18 5.14 422 534 5.39 542 5.12
Histdine 2.64 2.56 2.57 2.59 2.55 2.44 2.27 1.72
| Arginine 6.62 6.35 6.11 5.95 599 491 432 420

Table 5:-Growth performance of tilapia fish (Oreochromis niloticus) fed on experimental diets.

i i Diet DDGS% Diet HPDDGS%
; 15 30 45 15 30 45
Initial weight (g/fish) 225 224" 225 2.26° 2.24° 2.26° 225
Final weight (g/fish) 16.36° 16.49° 16.33° 12.50° 16.83° 17.17° | 16.54°
Weight gain (g/fish) 311" 14.25° 14.07° 10.24° 14.58° 1491° | 14.29°
AV ' Bt a 3 a ’ a a a u
XVErage a“"-‘\%‘““ 0.168 0.170 0.168 0.122 0.174 0.178* | 0.170
(g/fish/day
Speciic growil rage 236a" | 2380% | 235* | 204 | 240 | 2420 | 237
(%/day)

IDitterent superscnpt letters for each row indicate statistically sigmificant difterence (F = 0.03).
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INCLUSION OF A HIGH PROTEIN DISTILLERS DRIED GRAINS PRODUCT IN NILE TILAPIA DIETS.

Table 6:- Feed utilization parameters of Oreochromis niloticus fish fed the 7 experimental diets.

e Ev—— Diets DDGS% DigreHPIHeEN
15 30 45 15 30 45
Feed conversion ratio (FCR) 1.65" 1.60% 1.63™ 1.94° 1.59° 1.58° 1.60™
Protein efficiency ratio (PER) 1.98" 2.02® 2.00° 1.66° 206°\| 2.05* [)2.02®
Protein productive value -PPV% 29.05° | 29.73* | 30.71* | 2643" [ 34.9* | 32.15" | 33.4%8°
0.05).

Different superscript letters for each row indicate statistically significant difference (P =

Table 5:-Growth performance of tilapia fish (Oreochromis niloticus) fed on experimental diets.

DDGs - Sem diferencas F. Soja

* Inclusdo até 30%

HPDDG - Mais beneficios

e 30% Inclusao

7 - ® - =7
1 c Diet DDGYYo Diet HEDDCS %
i Coirel 5 30 15 15 30 35
Initial weight (g/fish) 2.25° 2.2¢4° 2.25° 2.26" 2.24° 2.26" 2.25°
Final weight (g/fish) 16.36° 16.49° 16.33° 12.50° 16.83° 17.17¢ 16.54°
Weight gain (g/fish) 14.11° 14.25° 14.07° 10.24° 14.58" 14.91° 14.29°
Average daily gain a a 3 n98 a —qa a
A 0.16 A ; 0.122 17 A7 3
(g/fish/day) ).168 0.170 0.168 ). 1 0.174 0.178 0.170
Specific growth rate 4 2gab ~ 2002b 2gb AC 1yab a ab
2.3 2.38 2.35 2 2. 2.42 2:
(Yoldar) \_ 2.36a 380 " /| 204 40 4 37

Different superscript letters for each row indicate statistically significant difference (P < 0.05).
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Consideragées finais

S




Uso do DDGs e HPDDG

Pode substituir
componentes
vegetais quanto
animais Na racao;

Complemento AA’s
essenciais (Lys)

Palatdvel;

Atencdo a residuos
de ATB e Micotoxinas

Presenca de
Leveduras, seus
produtos e

compostos bioativos;

Presenca de
xantofilas

Boa concentracdo
de Acido Linolénico
(18:2n-6)

Atencdo a |
peletizacdo/extrusdo
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