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CAPITULO 1. REVISAO BIBLIOGRAFICA

Elaborado de acordo com as normas do Programasd€iRdluacédo em Zootecnia
(http://www.posgraduacao.ufpi.br//ppgz)



1. REVISAO BIBLIOGRAFICA

1.1. Faveira Parkia platycephalaBenth)

A faveira € uma arvore que se destaca contribugéfidazmente para a alimentacéo
de bovinos, caprinos e outros animais domésticadas em regime extensivo, que
consomem as vagens diretamente quando amadurecaeneno pasto, principalmente
quando ha baixa disponibilidade de forragem cansist fonte energética para esses
animais (CARVALHO, 1986; ALVES et al., 2007). Erampto, assim como a maioria das
leguminosas tropicais, essas plantas apresentasuamomposicdo significativos teores
de compostos fendlicos, como os taninos, o que pestengir a utilizacdo de compostos
nitrogenados (ALVES et al., 2007). De acordo comealet al. (2007), e a degradacéo
potencial da matéria seca, em torno de 80%, irgliaade possibilidade de inclusdo desse
concentrado energético, 19,7% de FDN e 72,51% dd& MDpectinas, em dietas
suplementares para ruminantes.

A producdo média de vagens de faveira, segundoalbane Ramos (1982), é da
densidade de até 40 plantas/ha em areas de chapegasdo Nascimento et al. (1996), é
possivel estimar-se a producdo anual de vagendéein208 kg/ha. As vagens de faveira
apresentam digestibilidade acima de 70%; teor deejpra bruta em torno de 10%; cerca
de 13% de fibra bruta; 2,0% de minerais; 2,5% delga; e 75% de extrativo ndo
nitrogenado, enquadrando-se no grupo de alimentesgéticos semelhante ao milho
(CARVALHO e RAMOS, 1982).

Carvalho e Ramos (1982b) verificaram que as semeapeesentaram teores mais
elevados de proteina e minerais que as vagengas)teéntretanto as vagens sao
indeiscentes e, quando ingeridas inteiras, as demgeralmente ndo sédo digeridas pelos
animais. Como a maior parte da proteina bruta danaade faveira encontra-se na semente
(acima de 16% de PB) e esta apresenta baixa didjesiile quando consumida inteira,
recomenda-se, sempre que possivel, que a vagemmsiga (triturada) para o seu melhor
aproveitamento pelo animal. As vagens de faveicahsgroscépicas, portanto, antes de
serem trituradas precisam ser secadas para evetabochamento.

1.2. Utilizacao da faveira na alimentacdo de ruminaes

O uso da faveira € uma alternativa promissora [z@& reduzir os problemas

nutricionais de ruminantes no Meio-Norte do Braailgual foi caracterizada por Braga
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(1960) como uma leguminosa da subfamliamosoidaeque apresenta frutos tipo vagens
oblongas, indeiscente, um pouco carnosa, contenderaentes dispostas em duas séries
distintas. Podendo ser encontradas algumas vaasdifaveira, uma de vagem sendo as
mais comuns as escura e outra de vagem clara.

Pesquisas realizadas por Silva et al. (2012), a@ach quea inclusdo de até 75%
de vagens faveira em substituicdo aos graos de miithracdes para ovinos em terminacao
nao influencia o ganho de peso ou converséo alaneambora a substituicdo de mais de
50% compromete a digestibilidade da matéria secde Alves (2004) verificou que o
consumo de taninos influencia negativamente a tlgietade da fibra sendo assim um
dos principais fatores da menor digestibilidadesaestudo.

Alves (2011), avaliando os compostos nitrogenadosoginos alimentados com
fava de bolota, relatou que os niveis de inclusitada entre 40 a 50% apresentaram 0s
melhores resultados e menor impacto sobre o anebiénéefeito do tanino das dietas com
75 e 100% de vagens, com 8,15 e 10,79% de tanotas tha MS, respectivamente,
concordante com afirmativa de que o declinio daexmo de N-NH no liquido ruminal,
provavelmente resulta da reduzida digestdo da ipeotéecorrente da formacao de
complexos tanino-proteina, concluindo também quelasmgens de N-NHno liquido
ruminal ou de ureia no soro sanguineo mostrararafeégentes em refletir o status
nutricional de ovinos em relacdo a disponibilidaé@enitrogénio na dieta, 0 que permite
adota-las em sistemas de producéo.

Em estudos dd&ramos et al. (1984) foi avaliado o fornecimentovdgens de
faveira inteiras e moidas adicionadas a silagersodgo, como alimento exclusivo para
bezerros desmamados, onde se obteve no grupo meisrdlimentado com silagem de
sorgo ganho de peso superior ao daquele que recebssmente silagem. O grupo
alimentado com vagens moidas apresentou ganho se P&3% superior aquele
alimentado com vagens inteiras, assim provandangp@rtancia na nutricdo animal.

O complexo tanino-proteina € formado a partir dsstigacdo de plantas que
contem taninos. Sendo estavel sobre variacdes denpid 3,5 -7, fazendo com que as
proteinas figuem protegidas da hidrolise microbiamaa deaminacdo no ramen,
aumentando assim a propor¢ao de proteina do atindésgonivel para digestao e absorcao
pds-ramen (Aerts et al., 1999).

Os taninos encontrados na faveira exercem efeiesrsos sendo benéficos ou ndo
na utilizacdo de nutrientes, na saude e na prodagi&eal. Sendo o principal impacto na

nutricdo animal a habilidade desse composto em lexaipcom varios tipos de moléculas,
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precipitando proteinas e interagindo com outrasromagléculas, como carboidratos,
membrana celular das bactérias e ions metalicoNUBLLER e KARL-HEINZ, 1991).
Além de possuir alguns efeitos como: reducdo deswoo, baixa digestibilidade, inibicdo
de enzimas digestiveis; perdas de proteinas endggen efeitos sistémicos como
resultados de produtos degradados no trato dige$@ETACHEW et al., 2000).

Quantidades de tanino condensadas podem prevémnpanismo; aumentando o
fornecimento de proteina “by-pass” para digestdointestino delgado, e melhora a
utilizacdo de aminoacidos essenciais da dieta (BBSIE FREITAS, 1992).

Diante do exposto acima, a inclusdo da fava detdata dieta de ruminantes
leiteiros, principalmente cabras leiteiras, deveet voltada para as melhorias da
rentabilidade e sustentabilidade do setor capriomestino, através da substituicdo do

milho, possivelmente diminuido o custo de prodwi@deite caprino.

1.3.Fermentacao ruminal

Os animais ruminantes, durante a sua evolucdondaseram caracteristicas
anatdbmicas e simbioticas, permitindo-lhes utilizi forma eficiente os compostos
nitrogenados n&o proteicos como fonte proteica rboddratos estruturais como fonte
energética (VALADARES FILHO e PINA, 2011). As adapbes anatbmicas do sistema
digestivo e a simbiose com microrganismos que fetame alimentos fibrosos
possibilitaram aos ruminantes sintetizarem nutegmomo acidos graxos de cadeia curta
(AGCC), que é a principal fonte energética de ramies, proteinas microbianas,
vitaminas do complexo B, vitamina K, amoénia, metanato, entre outros.

Para o adequado desenvolvimento da populacdo naoebuminal e consequente
degradacdo dos alimentos fibrosos, o animal hospedieve oferecer condigbes
fisiologicas adequadas como temperatura, pH, ureidadaerobiose, substrato, remoc¢éo
dos produtos da fermentacao, adicdo de tamponarntes de passagem do alimento pelo
trato digestivo. A quantidade de amonia disponiveliquido ruminal também é um fator
importante para a manutencdo da flora ruminal, wea que ela é utilizada pelos
microrganismos para a sintese de proteina micrabian

Segundo Valadares Filho e Pina (2011) os protax®& bactérias celuloliticas
necessitam de pH variando entre 6,2 e 6,8 paracatude forma adequada, e as bactérias
amiloliticas atuam em uma faixa de pH em torno e Balores de pH abaixo de 6,0
podem inibir bactérias fermentadoras de celuladieneuir significativamente a eficiéncia

de sintese de proteina microbiana.
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Mota et al. (2010) afirmaram que a concentrag@andi@nia ruminal € um indicador
da eficiéncia de utilizagdo do nitrogénio (N) paloninante, visto que cerca de 60 a 80%
do N incorporado pelos microrganismos advém deladigponibilidade de nitrogénio
amoniacal (N-NH3) no rimen néo deve ser limitardeapa fermentacéo, visto que 0s
microrganismos ruminais o utilizam como fonte deeogiénio para a sua sintese proteica.
Segundo Satter e Slyter (1974), para que ocorractgacimento adequado da flora
ruminal, a concentracdo de N amoniacal no rimemr dev no minimo de 5,0 mg/dL, e
para que a sintese de proteina microbiana atinjgpetencial maximo, a concentracao
deve ser de 23 mg/dL (MEHREZ et al., 1977).

Segundo Oliveira et al. (2013), os AGCC séao oscypais subprodutos da
fermentacdo dos carboidratos, e suprem 85% daéreigs de energia dos ruminantes. No
fluido ruminal sdo encontrados os acidos acétigopipnico e butirico em maiores
quantidades, e os &cidos isobutirico, valéricovawico e outros em quantidades
relativamente pequenas (DIJKSTRA, 1994).

A proporcéao relativa dos diferentes AGCC produgidaria amplamente com o
tipo de alimento fornecido, quando do uso de femagcom o estadio de maturacdo. A
proporcao molar dos AGCC produzidos quando a aliagdio é basicamente de forragens
€ na proporcdo de 73:20:7 acetato:propionato:botin@spectivamente, sendo alterada
para 60:30:10 em dietas de concentrado e forragem®m o fornecimento apenas de
concentrado apresenta proporc¢ao de 50:40:10 (MQBA,e£010).

1.4.Bioquimica sérica

Com o desenvolvimento da clinica em espécies azesde pecuario, tornou-se
necessario o conhecimento dos parametros hemato$dgi de bioquimica sanguinea nas
varias espécies e racas, de forma a possibilitarcamreto diagnéstico dos processos
patologicos, particularmente Util na deteccdo @eglfes de origem metabdlica ou toxica e
deficiéncias da nutricdo nestas espécies (DIAE,2Q04).

Uma das areas da medicina que avancam rapidasenbeoquimica clinica, pois
o grande numero de procedimentos existentes ajddayaosticar inimeras enfermidades.
Geralmente utiliza-se uma combinacao de testesva@s de apenas um, e o clinico deve
escolher os testes que melhor se ajustem as asspkiticas (LUTHRA, 2008).

Estudos para a determinacdo ou avaliagcdo de canfEmnseéricos e parametros
fisiologicos de animais domésticos sadios séo bagiara o clinico veterinario analisar as

alteracdes decorrentes de diversas doencas. Castematimitacdes do exame fisico em
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detectar alteracbes fisioldégicas de certos Orgdossistemas, as provas bioquimicas
realizadas com o soro ou plasma sanguineo dos ignolomésticos representam um
excelente subsidio ao diagndstico clinico de inasenfermidades, destacando-se aquelas
com sede ou repercussdes sobre o figado e quegiegnente, alteram as funcfes ou
estruturas deste érgdo. Por estas razdes, usualmemotina clinica, os referidos exames
sdo reunidos em grupos, tais como as provas citamae avaliadoras da funcéo hepatica
(MEIRA JR et al., 2009).

A mensuracdo da concentracdo sanguinea de umoamalita a quantidade em
reserva desse analito disponivel. Tais concentsag@@iam dentro de uma faixa
fisiol6gica, conhecidos como intervalos ou valateseferéncia. Animais que apresentam
valores de analitos sanguineos fora do intervaleefdgéncia podem estar em desbalanco
nutricional e/ou com disfun¢des organicas que icaph na diminuicdo da capacidade de
utilizagdo ou biotransformagéo de nutrientes (MOBAE2011). Certas alteragbes
metabdlicas produzem efeitos em alguns fluidos araip, como a elevacdo da glicose
sérica em pacientes diabéticos. Os testes biogusnéanbém sdo bastante utilizados para
observar a progresséo das enfermidades e o eéetarapias sobre as mesmas (LUTHRA,
2008).

As fontes alimentares para o fornecimento diario cdeboidratos sdo muito
variadas entre as diversas espécies. O processusde;ao varia com o grau de atividade
hormonal sistémica (ex.: hormoénios da tiredidejieadade hormonal gastrintestinal (ex.:
secretina). Todas estas condi¢cOes afetam o prodegsstivo gastrintestinal (ex.: acidez
gastrintestinal, enzimas digestivas, doencas)raaltl®® substancialmente a absor¢cdo da
glicose. A concentracdo sanguinea de glicose depgmadima variedade de fatores e seus
niveis séricos sao o resultado do equilibrio easrégaxas de entrada e saida da glicose da
circulacdo (KANEKO et al., 2008).

No ruminante neonato, a glicose representa um daabdlitos energéticos mais
importantes, e sua concentracdo sérica dependmmndeete da quantidade de lactose
presente na secrecao lactea ingerida. As alteraggasicas sofridas pelos recém-nascidos
podem interferir em diversos componentes sanguimewscausa da maturacédo funcional
de seus oOrgdos e sistemas. Sendo assim, h4 uma meaessidade energética para a
realizacdo da termorregulacdo, respiracdo e atleidemuscular nessa faixa etaria
(YANAKA et al., 2012).

No ramen, praticamente todo o carboidrato ingeédconsumido pela microbiota,

fazendo com que o animal sintetize constantememgfiecase a partir de compostos nao
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carboidratados, como os acidos graxos volateidd@gehidroxibutirico, &cido propidnico e
acido acetoacético) (PEREIRA et al., 2005).

ApoOs a absorcao, os produtos hepaticos sédo apalrfointe para a manutencao da
glicose no sangue. Os hormoénios epinefrina e glutggomovem a liberacdo da glicose a
partir do glicogénio. Os glicocorticoides promovegiitconeogénese e se opdem a acéo
hipoglicémica da insulina. O figado ocupa um papekral no mecanismo de regulagédo da
glicemia, pois ele ao mesmo tempo adiciona e rengbeese do sistema. Por isso, €
importante avaliar a glicemia em praticamente t@$adoencas (KANEKO et al., 2008).

A ureia é uma pequena molécula hidrossoluvel &naigd no figado a partir do
bicarbonato e da aménia no ciclo de Krebs-Hensdlei principal forma pela qual o
nitrogénio é eliminado nos mamiferos. Apos a séteta é distribuida entre as reservas
totais de agua do corpo, sendo livremente filtiaela glomérulo renal e reabsorvida pelo
tubulo coletor proximal. Sua reabsorcédo passivaeatgnquando o fluxo de urina no
tubulo é reduzido, o que pode levar a um aumentarrdea plasmatica em pacientes
desidratados ou com hemorragia, ou a um decrésdanmesma em pacientes super
hidratados (KANEKO et al., 2008).

As proteinas sdo a maior fonte de amdnia paraesside ureia. Ocorre reciclagem
intensa de ureia nos ruminantes através da susfdréncia para o trato gastrintestinal e
para a saliva. A ureia (fonte inorganica de nitroggtambém pode ser adicionada a dieta
dos ruminantes a fim de ser incorporada as pratdiaeterianas, visto que nas épocas de
pouca chuva a qualidade nutricional do pasto éiorfesendo necessaria a suplementacao.
A suplementacdo com ureia € uma excelente alteapgpiois é eficiente e econdmica
(CASTANEDA et al., 2009). Sabe-se que a ureia eedagntra no reticulo e no rimen de
ovinos e bovinos, onde é hidrolisada em améniayrelase bacteriana e pode ser utilizada
pelos microrganismos no anabolismo do nitrogéngia Enolécula entra no ramen pela
saliva e da difusédo pela parede ruminal. A taxarteada de ureia no ramen é de grande
importancia para ovinos e bovinos (COCIMANO e LENGG67).

Embora 40% ou mais da ureia produzida pelo organiseja reabsorvida pelos
tubulos renais, sua concentracdo sanguinea € ucadiod da taxa de filtracdo glomerular,
mas a creatinina é mais indicada para tal finadagdis sua concentracdo nos rins é mais
constante e ndo é reabsorvida nos tubulos rensiSKEJELLI et al., 2008). Na rotina da
clinica médica e veterinaria, a determinacdo decernacdo dos metabdlitos ureia e
creatinina séo indicadas como provas de funcaol, réamao no diagnostico como no

prognéstico das enfermidades. (GREGORY et al., 2004
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A ureia plasmética ndo € um marcador eficiente aengh renal em ovinos (e a
insuficiéncia renal ndo é comum nesses animais)homm seja um indicador de
suplementacao proteica na alimentacao e/ou utizda proteina, sendo influenciada pelo
estado nutricional do animal (BRAUN et al., 20183%. variagdes na ureia plasmatica de
animais com enfermidades sédo similares as da mirtplasmatica, porém numerosos
fatores externos influenciam severamente as suascegtagbes. Hemorragia
gastrintestinal, jejum e dieta pobre em proteipas,exemplo, aumentam o catabolismo
proteico, aumentando, portanto, a ureia plasmaticaros fatores diminuem a ureia
plasmatica, incluindo shunts portossistémicos, weigdo, insuficiéncia hepatica, e
defeitos nas enzimas do ciclo de Krebs-HenselstesEfatores explicam porque a ureia
plasmatica € menos especifica que a creatininamptecsa para o diagnodstico da
insuficiéncia renal crénica e ndo deve ser adotadzo um teste de funcéo renal. Contudo,
como a ureia plasmatica depende muito do aporteipop esta é uma ferramenta Util para
monitorar os efeitos da restricdo de proteinadeta (KANEKO et al., 2008).

Os ions magnésio sdo importantes para a manutefecantegridade do DNA.
Ligando-se a ele, os cations reduzem a densidadeadg negativa da molécula,
contribuindo para sua estabilidade estrutural. £&ias também sdo cofatores essenciais
para inUmeras enzimas envolvidas nos processogpdgor ao DNA, e alguns estudos
relatam que o cation esta envolvido na protecatraa@nestresse oxidativo (MAHABIR et
al., 2008). Quando néo esta ligado a proteinasagnésio € filtrado pelo glomérulo, e
apenas 25% é reabsorvido, principalmente pelo rastendente da alca de Henle
(KANEKO, 2008).

A deficiéncia de magnésio pode levar a tetania msigna, também chamada de
tetania das pastagens ou hipomagnesemia, uma doetghdlica complexa afetada pela
composicao mineral das forragens, propriedadesoldy graticas de fertilizacéo, estacao
do ano e temperatura. A hipermagnesemia é inconmuas, quando ocorre, 0S sinais
clinicos mais comuns sdo: apatia, sonoléncia, rthistsl locomotores, diminuicdo do
apetite e da digestibilidade (OLIVEIRA, 2011).

O calcio e o fosforo, como os demais minerais, péddem ser sintetizados no
organismo. Assim, 0os ruminantes os adquirem atrdeéalimentacdo, sendo o fésforo
encontrado em grande quantidade nas forragens éa@xissimas concentracdes em
racdes, sendo o inverso para o calcio (OLIVEIRAL30Como ambos os elementos estao

inseridos na matriz protéica pelos osteoblastosesesons pertencem ao grupo dos
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macrominerais, juntamente com o magnésio, o clorgpdio, o enxofre e o potassio
(CAMPOS et al., 2003).

Desequilibrio da proporcdo calcio/fésforo na dieda um dos principais
predisponentes da urolitiase em ruminantes. Os tg® calculo mais comuns nesses
animais sdo os compostos de estruvita (fosfato miénia e magnésio), silicatos,
carbonatos e oxalatos. No perfil bioquimico, pogl@enstatar hipermagnesemia (além da
hiperfosfatemia), podendo ou ndo aparecer hipotadc€SILVA, et al.,2008). A energia
proveniente da alimentacdo é armazenada em forma@TdR (adenosina trifosfato),
composta por trés ions fosforo. As ATPs represemtaaservatorio de energia potencial,
gue poderao ser usado nos diversos trabalhos okdo organismo que necessitem de
energia, como a contracdo muscular (ROSSI e TIRARET99).

Os fosfatos inorganicos sao reabsorvidos nos t8bylooximais por um
cotransportador de sodio, que, se inibido pelo Pidiménio paratireoidiano), aumenta a
fosfodiurese. A reabsorcéo de fosfatos é maior wnimantes do que em outras espécies
(KANEKO et al., 2008).

A deficiencia de fosforo pode provocar raquitismm eanimais jovens e
osteomalacia em adultos, fraturas 6sseas, ma fa@ords 0ssos, reducdo do crescimento,
perda de peso, reducédo do apetite, diminuicdo dengigenho reprodutivo e producéo de
leiteira. Contudo, os sinais da deficiéncia do mah@&o sdo facilmente reconhecidos,
excetuando-se os casos agudos, onde os animais/diesen apetite depravado, podendo
ingerir 0ssos de animais mortos e desenvolverisatal Por outro lado, a hiperfosfatemia
pode acarretar em diarreia, urolitiase, perda ossealcificacdo de tecidos moles, pois

afeta diretamente a absorcéo de calcio (OLIVEIRI,1).

1.5.Producéo e composicao do leite caprino

O milho e o farelo de soja sao tradicionalmentengeedientes que fazem parte da
dieta de cabras leiteiras, como componentes emygetproteico, respectivamente, no
entanto, a utilizacdo desses graos aumenta coagélierente o custo de producao do leite.
Desta maneira, a inclusdo da fava de bolota corhstifutivo energético, pode ser uma
estratégia para tornar viavel a producéo de leitgppquenos produtores.

Segundo Resende et al. (2007), o consumo de massa(BlS) é de grande
importancia, pois reflete a capacidade de consumardmal e é um dos principais
determinantes da producao, considerando que ancoaismaior capacidade de consumo

de MS apresentam maior potencial para producaeite Na espécie caprina pode variar
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acentuadamente de acordo com o estédio fisiold@pcanimal, do seu nivel de producéo,
idade e raca. Para cabras em lactagéo varia @&@do peso vivo, podendo chegar até 8%
em animais de alta producéo (SILVA et al., 2005).

O nivel de consumo de massa seca e energia estivgmente relacionado a
producao de leite e, qualquer melhora no manejacrartal, particularmente na qualidade
da forragem e da suplementacéo, leva a um aumargmducao, por isso é fundamental a
escolha criteriosa dos alimentos fornecidos (MORAREHR e SAUVANT, 1978).

A producao e a qualidade do leite séo influencigdagliversos fatores como: raca,
ordem de paricdo, estagio de lactacdo, condicOdseatais, ingestdo de massa seca e
principalmente pela alimentagdo. O manejo alimeaétaonsiderado fator determinante na
producdo e composicao do leite caprino e estéadnette relacionado a quantidade e a
qualidade da dieta (QUEIROGA e COSTA, 2004;). Adgoa é o constituinte do leite
mais sensivel as mudancas nutricionais, sendosstracao alterada por varios fatores,
entre eles o consumo e a fonte dos carboidratofibrédsos e o tamanho das particulas dos
alimentos e da fibra (PULINA et al., 2008). Geraftg¢ um aumento na quantidade de
concentrado ocasiona uma melhora na producéo tée perem, diminui a quantidade de
gordura.

Segundo Morand-Fehr et al. (2007), sistemas deugémlbaseados em pastagem
resultam em producdo de leite com alta quantidaglegordura, devido a elevada
quantidade de fibras da dieta. Peres (2001) repprtao teor de proteina, igualmente a
gordura, é influenciado por fatores genéticos acalmente dietéticos, porém € menos
sensivel as mudancas nutricionais do que a gordenalo que depende especialmente de
um aporte adequado de aminoacidos especificomdulgdmamaria, sendo que a maioria
desses aminoacidos é proveniente dos microrganismasais que sao ingeridos durante
a digestdo. A ingestédo de energia (principalmentengeio de carboidratos) é o principal
fator nutricional relacionado ao teor de proteinaleite, sendo essa correlacdo positiva.
Alguns pesquisadores acreditam que a populacdoid®rganismos que tem o acido
propidnico como principal produto final da fermegda, devem possuir perfil de
aminoacidos mais adequados a sintese da proteitatelosendo assim ha uma relacéo
positiva entre a producao de acido propidnico moertie o teor de proteina no leite.

O nitrogénio uréico depende do metabolismo de prate energia no rimen, sendo
assim, considerado um bom indicador do balangogétieo-proteico da dieta (Bonanno
et. al., 2008). Ja a lactose € a principal respahgzela extracdo de agua para o leite,

sendo diretamente relacionada a regulacdo da press®tica, e por isso o teor de lactose
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é normalmente mantido constante, sendo considerammstituinte mais estavel do leite
(GONZALES, 2001), porém ha uma tendéncia no aumeotdeor de lactose com o
consumo de alimento de dietas mais energéticas.

O leite caprino apresenta elevado valor biologiedeosuas qualidades nutricionais
superam em varios aspectos o0 leite bovino, pelaommdigestibilidade e pelas
caracteristicas dietéticas; dessa forma, tem sidtabte recomendado para alimentacdo de
criancas, adultos e idosos sensiveis ou alérgxteta de vaca (PARK et al., 2007).

O leite caprino por sua vez apresenta em sua cogdpoguimica em acidos graxos
essenciais e proteinas de alto valor biolégicamassproduto é considerado de alto valor
nutricional, apresentando caracteristicas como digastibilidade e hipoalergenicidade
resultantes dos seus glébulos de gordura dimin§@OSTA et a., 2009).

Segundo a FAO (2013), o efetivo mundial de caprénde mais de 975 milhdes de
animais, e destes, pouco mais de 8,7 milhbes derasiestdo no Brasil. Entretanto, o
Nordeste brasileiro considerado como uma regidoésela possui 0 maior efetivo de
caprinos com 91,39% do rebanho nacional. A produgéndial de leite em 2013 foi de
17.957.371 milhdes de toneladas/ano, ja no Breaiitabilizou-se uma producéo de 153
mil toneladas/ano, participando com apenas 0,85%ratducdo mundial do leite de cabra.
No entanto, essa producéo pode ser ainda suppeiorfato de ndo se considerar o leite
consumido pelas familias nas propriedades, e tambélaite processado de forma
clandestina (HAENLEIN, 2004).

Os estados do Pernambuco e Piaui lideram essenganig@spectivamente com
30,84%, 24,63% e 15,44% do rebanho regional (IBZBE3). A regido Nordeste do Brasil
concentra o maior rebanho caprino do pais, repi@sgm mais de 90% do mesmo. Dentre
0s estados nordestinos, vale destacar os Estad®od@rande do Norte e da Paraiba.
Nestes Estados que sdo obtidas as maiores proddedege de cabra, respectivamente,
18.000 e 10.000 litros de leite/dia (HOLANDA JUNI@Ral., 2008).

Na regido semiarida brasileira, a grande dificuddads sistemas de producéo
animal, seja leite ou carne, € a disponibilidaddadeagem que impde limitacbes nesse
setor, devido as irregularidades das chuvas neggaor que dificulta a alimentacdo do
rebanho ao longo do ano, levando-os a baixo desd#mpdsso porque nessa regido, a
maior dificuldade na nutricdo é assegurar um teergetico suficiente para os niveis de
producao dos animais, fazendo com os produtorkézsenti cada vez mais alimentos como

o milho para elevar a densidade energética da, deteaba onerando a atividade pecuaria.
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Diante disso, € necessario um adequado planejamaurtticional para cada
categoria de animais, levando em consideracdo engial genético, nivel de producéo,
estado fisiologico dos animais e, assim, fazerexqaacdo perfil energético dos animais
lactantes, bem como a utilizacdo de forma racideailimentos energético disponiveis da
regiado como 6leos, sementes de oleaginosas e wesitlu biodiesel para o0 aumento
caldrico da dieta (SILVA et al., 2010; OLIVEIRA aL, 2015), mantendo dessa forma, os
niveis de producéo e constituintes do leite emisagequados.

A Instrucdo Normativa n° 37 (MAPA, 2000) preconieares minimos de proteina
e gordura respectivamente de 2,9 e 3% para odeiteabra integral padronizado, para
comercializagdo. Porém, quando se trabalha com a@imativos ou mesticos, esses
valores s&o superiores devido estarem ligadoss(FiERNANDES et al., 2008; ARAUJO
et al. 2009; QUEIROGA et al., 2010), ou ainda sude efeito da espécie animal,
gendtipo, fase de lactacdo (CHILLIARD et al., 20@7principalmente pelo de tipo de
alimentacdo que as cabras recebem (SANZ SAMPELAY@I,e2007; COSTA et al.,
2009).

Embora a regido nordeste seja detentora da quidieldde do rebanho nacional,
participa com pouco mais de 26% da producao de bt cabra e com 17% do total
comercializado. De acordo com Cordeiro e Corde2@09), pelo tamanho do rebanho
existente e potencial de exploracdo, o Nordestsilbir® apresenta ainda um pequeno
aproveitamento de seu potencial de producdo de &t cabra e derivados, havendo
necessidade de mais programas e incentivos palaagar um grande desenvolvimento
do setor.
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Abstract: This study tested the hypothesis tRarrkia platycephalgpod meal can replace
ground corn in the diet of lactating goats by eatihg the nutrient intake and digestibility,
serum parameters, ruminal fermentation, producttomposition and sensorial analysis of
goat milk. Eight multiparous Anglo-Nubian goats warsed, and the goats had a mean
body weight of 44.5 * 6.3 kg, were approximatelyrfgears of age, and were at 50 days of
lactation. The animals were randomly distributed itlouble Latin square (4 x 4) with four
treatments: O (control or without), 333, 667, af@Q (total) g/kg of substitution of ground
corn byParkia platycephalgpod meal and four periods of 20 days each (1&adaptation
and 5 for data collection). The intake of dry ma{eM), organic matter (OM), mineral
matter (MM), crude protein (CP), neutral detergi#inér (NDF) and acid detergent fiber
(ADF), total carbohydrate (TC), nonfibrous carbolatds (NFC) and total digestible
nutrients (TDN) were not affected by the treatmghtsvever, the ether extract (EE) intake
decreased linearlyP(< 0.0004). The digestibility of DM, EE and TDN wenot affected
by the treatments. However, the digestibility of @®= 0.02), CP R = 0.02) and ADFR

= 0.0054) had quadratic effects, as NDF digestybdiecreased linearly?(= 0.001) and
NFC increased linearlyP( = 0.0001). The pH; the concentration of aceticd a@),
propionic acid (P), and butyric acid (B); A: P am@thane (mol%) were not affected by
the treatments. Conversely, isobutyric ad®dd< 0.01), isovaleric acidP(= 0.006) and
BCFA (P = 0.005) decreased linearly, while valeric agtd=(0.03) increased linearly. The
serum concentrations of urea, creatinine, totatgme, total cholesterol and triglycerides
were not influenced byParkia platycephalapod meal. On the other hand, the
concentrations of blood glucosP € 0.002) and calciumP(= 0.01) increased linearly,
while the blood phosphorus concentrations werectdte quadratically with a lower
concentration of 5.5 mg/dL at the replacement |@fe810 g/kg ground corn witRarkia

platycephalapod meal. The fat-corrected milk for the 4% fatl @ntal-solids-corrected
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milk, chemical composition and sensorial analyserevnot influenced by th@arkia
platycephalalevels. Thus, total (1000 g/kg in DM total) reatent of ground corn by

Parkia platycephalgpod meal in the diet of lactating Anglo-Nubian tpoi@ recommended.

Keywords: Anglo-Nubian, blood metabolites, byproduct, fameifava-de-bolota, goat

flavor

Highlights

« Parkia platycephalgpod meal can completely replace ground corn indiee of Anglo-
Nubian goats

* NDF digestibility decreased and NFC increasedh Rarkia platycephalan the goat diet

« Intake, milk production and composition were affected byParkia platycephala

* Ruminal pH, VFA concentration and methane produacivere not influenced by the

inclusion ofParkia platycephala

Abbreviations

ADF, acid detergent fiber; ADL, acid detergent lignBCFA, branched-chain fatty acids,
CH,; methane gas; CP, crude protein; DM, dry matter;|,Divly matter intake; EE, ether
extract; FE, feed efficiency; IADF, indigestibleicadetergent fiber; NDF; MP, milk
production; MP *%* ' mjlk production corrected to 4.0% fat; NFC, ndmfius
carbohydrate; SCFA, short-chain fatty acids; T@altoarbohydrate; TDN, total digestible

nutrients; TSCM, total-solids-corrected milk.
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1. Introduction

The increasing world population and its intense aednfor food of animal origin, as
well as the competitiveness of food sources usedhtonans and animals, have led
researchers to seek alternatives to animal feedrder to reduce feeding costs and
maintain adequate herd productivity. This approacbmployed because feed represents
one of the main costs of livestock farming (Funstbial., 2010), and it is characterized as
one of the major obstacles in animal productioruslfalternative feeds (from the region)
have been evaluated and used instead of convehfe®ds for developing nutritional or
economic strategies (Yaowapaksophon, 2018).

Parkia platycephalaknown as “fava-de-bolota,” “faveira,” and “visgue¢ when its
fruits have matured and been released into the m@sent approximately 100 g/kg crude
protein and 880 g/100 g DM intake itovitro dry matter digestibility (Silva et al., 2012),
serving as a viable alternative to animal feednrals and medium-sized farmParkia
platycephalaexhibits good potential degradation of the dry teratindicating a high
possibility of inclusion of this alternative energgurce (725 g/kg of TDN in DM basis) in
diets for ruminants as a replacement for tradifiemergy feeds, such as corn (Alves et al.,
2007), and consequently reducing the feeding costs.

Parkia platycephalapresents high productive potential. However, 90%ite
production is concentrated in a short period oktiand it does not provide a uniform feed
supply in pastures unless the pods are stored &Paret al., 1981; Machado et al., 1999).
This species adapts well to the Savanna biome tonslj and it may be an advantageous
option as a tree legume, especially in low-festilgoils. In the semiarid region, the
production ofParkia platycephalaanges from 26.1 to 95.0 kg/tree.

Research has demonstrated the potentidPaskia platycephalain the feeding of

ruminants because it has a high content of nonftlebohydrates, good acceptability of
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pods (Silva et al., 2012) and leaves and brandtescan be used in silages (Magalhéaes et
al., 2014). However, more research should be uakiemt to determine the level of
substitution of this alternative feed in goat datd its effects on animal health and
production.

Thus, it was hypothesized that the replacement mfurgd corn by Parkia
platycephalapod meal in lactating goats, despite energy demsithe concentrate, does
not alter intake and digestibility, thereby impnoyi milk production and compaosition.
Therefore, the objective of this study was to eatduthe use dParkia platycephalgod
meal as a replacement for ground corn and the treguéffects on intake, nutrient
digestibility, blood and ruminal parameters, aslvesl the production, composition and

sensorial analysis of the milk of Anglo-Nubian goat

2. Materials and Methods

2.1. Site of study and ethical standards

The experiment was performed at the Campus PraféSsmbelina Elvas of the
Federal University of Piaui in the city of Bom JgsRiaui, located at 09°04'28" S latitude
and 44°2'31" W longitude with an average altitufi@ © m. The work was approved by
the Animal Experimentation Ethics Committee of Hezleral University of Piaui (protocol

- 179/16).

2.2. Animals, handling and diets

Eight female Anglo-Nubian goats, multiparous, wath average of 50 = 4 days of

lactation and 44.5 = 6.3 kg of body weight weredusehe animals were treated against
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ecto- and endoparasites with an anthelmintic (hemtm 1%) before the start of the
experimental phase.

The animals were randomly assigned to a randonmipedble-Latin square (4 x 4),
comprising four periods and four substitution Ievef ground corn bfParkia platycephala
pod meal [0 (control or without), 333, 667 and 1@@dal) g/kg]. The experimental period
lasted 80 days divided into four periods with 2@aach (the first 15 days were used to
adapt the animals to the experimental diets andastes days were for data collection. All
animals were kept in a shed covered with clay #@led allocated in individual stalls (1.6
m2) equipped with a feeder and drinker.

The experimental diets were formulated to suppéyribtritional requirements of
lactating goats producing 1.5 kg/goat/day and 4%aiéccording to the recommendations
of NRC (2007). The diets compris&hnicum maximunav. Aries, crushed (2 cm sieve)
and a concentrate based on soybean meal, groung a&anineral mixture anéarkia
platycephala pod meaising the forage to concentrate ratio of 500:500.

To ensuread libitum intake, the diet was supplied in sufficient quignto provide
approximately 10% leftovers. Water was also suppdié libitum. The diets were given
twice a day (08:00 and 17:30), always after milkingequal proportions. The chemical
composition of the ingredients and the experimedieds are shown in Tables 1 and 2,
respectively. The pods dParkia platycephalawere harvested in an area of natural
occurrence after maturation. To obtain the meahefpods, a mill (TRF 850) with a 5 mm

sieve was used.

2.3. Nutrient intake and digestibility
The data for dry matter intake (DMI) and nutriemmtake were obtained through the

records of the feed offered and leftovers and thilection of diet and leftovers samples
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performed during the last five days of each expenital period. Feed leftovers were
weighed in the morning, and 30% was sampled, paockgdastic bags with appropriate
identification of the animals, treatments and hairyperiod and then frozen-#£0°C.

To determine the digestibility coefficients of timeitrients, feces were harvested
directly in the final portion of the rectum frometi6th to the 20th day at different times
(06:00, 09:00, 12:00, 15:00 and 18:00 hours) fahemllection period. The feces samples
were stored at20°C and subsequently in the same way that foodlaftovers were
processed at the end of each experimental period.

The fecal production was estimated using the irgdigle neutral detergent fiber
(INDF) as an internal marker. The feces, feed aitbYer samples were incubated (in
triplicate) 'in sitd' in nonwoven bags (TNT-100 g/&nwith dimensions of 4x5 cm
containing feed, leftovers and feces following #ve@portion of 20 mg of DM/cfh of
surface for a period of 264 h according to the methogy described by Casali et al.
(2008). The remaining material from the incubatisas subjected to neutral detergent
extraction, and the residue was considered to Bé¢iN

The fecal output of dry matter (FODM) was calcutbtesing the following equation:
FODM (kg) = (marker intake (kg)/ % of fecal marker)L00. The apparent digestibility of
nutrients (AD) was found from the equation: AD @J1g intake) = [Nutrient intake (kg) -
Nutrient excreted in feces (kg)] / nutrient intgkeg) x 100. The intake of total digestible
nutrients (TDN) was obtained by the equation: TIxY) (= digestible crude protein (dCP)
+ digestible neutral detergent fiber (ANDF) + digde ether extract (dEE x 2.25). The
feed efficiency (FE) was determined by the equatkt (kg/kg) = fat corrected milk at

4% fat/DMI.

2.4. Chemical analysis
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Feed, refusal and feces samples were collectechenldast five days of each
experimental period and then stored in plastic haitjs appropriate identification of the
treatments, animals and period of harvest. Aftat,tthe samples were stored in a freezer
at —20°C. At the end of each experimental period, thenpdes were thawed and
homogenized; the samples for each treatment, aranthlperiod were approximately 250
g. The aliquots were predried in a forced ventlatoven (55°C) for 72 h, the diet and
leftover samples were ground in a Wiley-type miithwl and 2 mm mesh sieves, and the
feces were passed through 1 and 2 mm sieves (Gasal] 2008). The concentrations of
dry matter (DM) (Method 930.15 - AOAC, 1990), ashethod 942.05 - AOAC, 1990),
crude protein (CP) (Method 984.13 - AOAC, 1990)d ather extract (Method 920.29 -
AOAC, 1990) were determined.

The neutral detergent fiber (NDF) and acid deterdiger (ADF) were determined
following the recommendations of Van Soest et 289() with the use of thermostable
amylase to remove the starch, modified using nomwofabric. To obtain the total
carbohydrates (TC), the equation described by &miét al. (1992) was used: TC (g/kg
DM) = 100 - (CP + EE + Ash). The determination ainfibrous carbohydrates (NFC)
followed the recommendations of Mertens et al. D98FC (g/kg DM) = 106- (CP + EE
+ Ash + NDF).

For determining the concentrations of soluble cosdd tannin, total residue bound
to solids, and total tannin iRarkia platycephalgods, the butanol-HCI method described
by Terrill et al. (1992) was used. The total coricaion in condensed tannins was
obtained by the sum of the soluble and residue-thdractions (Mupangwa et al., 2000).
For the determination of the standard curve usetienbutanol-HCI method, the purified
tannin from Jurema PretdMimosa hostiliy was used as a plant native to the semiarid

northeast.
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2.5. Ruminal Fermentation

On the 5th day of each collection period, rumitaildf was collected (200 mL) from
all animals. The collection was performed usinggaible orogastric probe 1.5 m in length
with 1.27 cm of internal diameter and 0.3 cm oflvfailckness. The probe had a metal tip
with a closed end and holes in the sides. The pnasepreviously lubricated with mineral
oil and washed with distilled water between thdemtions of each animal. The probe was
connected to a vacuum pump and a manifold tube.ifairfluid was collected 4 h after
feeding in the morning (12 h). The first aliquotsadiscarded to avoid contamination with
saliva. The pH was measured immediately after wheeation by a digital pH meter.
Aliquots of 50 ml of ruminal fluid were stored iragtic tubes acidified with 1 ml of
sulphuric acid (HSOy) to 50% (vol/vol) and frozen at -20 ° C for lawetermination of
ammoniacal nitrogen (N-Nl

For determination of short-chain fatty acids (SCRAg samples were centrifuged at
2000 x G for 15 min, and 1 ml of the supernatard placed in the test tube with 0.2 ml of
formic acid, P.A.The SCFA were analyzed using a gas chromatograpfiM(&DZU,
model GC-2014) equipped with an HP INNOwax-19091\mn (30 m long, 0.32 mm
ID, 0.50 m film). The gases used were nitrogen as the drag gadat aate of 3.18 ml /
min, synthetic air as the combustion gas at a flat® of 40 kPa, and hydrogen as the fuel
gas at a flow rate of 60 kPa. The injector opegatemperature was 200 °C, the flame
ionization detector was 250 °C and the separatdmnan 8 was 0 °C/3 min to 240 °C (20
°C/min).

The determinations were performed by injectingLlof sample into a computer-
integrated chromatograph, which processed the deatibn calculations using GC

Solution Shimadzu software.
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2.6. Blood collection and analysis

Blood samples of the animals were taken 4 h affierfitst meal, always on the 1st,
3rd and 5th day of the collection period, by juguwanipuncture; each sample comprised
enough blood to fill a 9 mL vacutainer tube ideetf per animal, treatment and trial
period. After collection, the tubes were immediatelaced in a centrifuge for 15 min at
2191.28 x G per min. Then, 1.5 ml of the serum pipstted into Eppendorf micro tubes
and stored at20 °C.

To perform the biochemical analysis for cholestetriglycerides, urea, calcium and
phosphorus, commercial kits and the serum glucaseentration were used based on
LABTEST'S® enzymatic colorimetric method. For the determwatof creatinine, the
enzymatic kinetic technique was employed, whilalt@roteins were determined by the
biuret and bromocresol green method. All analysesewprocessed in an automatic

analyzer using specific kits.

2.7. Milk production and composition

The goats were manually milked twice a day (06:9@ 56:00 h). Before the milking
began, the goats were subjected to cleaning offetits with water and dried with a paper
towel. After the milking was finished, the teats tbé goats were treated with glycerin
ilodine solution (10%) to avoid possible contamioati The total milk production was
calculated by the sum of the morning and afternmoaductions.

The milk samples were collected on the 3rd anddais of each experimental period
twice a day at regular times at the milking mom@aime milk samples were packed in 500
ml glass vials presterilized in an autoclave at 120for 15 min. The milk sample of the
morning production was conditioned in a refrigeraad approximately 4 °C until the

formation of a composite sample with milk sampletloé afternoon. The morning and
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afternoon milk samples were mixed and conditionegalyethylene bottles, forming a
composite sample/goat/day, respecting the proporiomilk production (60% morning
and 40% late), for a total of 200 mL (120 mL and r8Q for morning and afternoon,
respectively). For the chemical analysis of thekmalliquots were taken, placed in 50 mi
plastic bottles and preserved with 2-bromo-2-nitopane-1.3-diol. Samples for the
sensory analysis were frozen in a freezer at appetely 20 °C. The procedures for
milking and handling the milk were in accordancehwihose recommended by the
Technical Regulation on Production, Identity andalgu of Goat's Milk (Brasil, 2003).
The fat-corrected milk at 4% fat was analyzed atiogy to the NRC (2001), and the
total solids-corrected milk (TSCM) was analyzedragyrrell and Reid (1965):
FCM 4% (kg/day) = 0.4 x milk (kg/day) + 15 x faig(kay)
TSCM (kg/day) = (12.3 x kg of fat) + (6.56 x kgrudnfat solids) — (0.0752 x kg of milk).
The feed efficiency was obtained from the rationNmetin the amount of FCM at 4%
and the amount of DMI (kg/day). The chemical conmpms of the milk was analyzed at
the Northeastern Dairy Herd Management LaboratBRRGGGENE) of the Department of
Animal Science of Rural Federal University of Penbaico (UFRPE). For the
determination of protein, fat, lactose, and totalids and nonfat solids contents, the

samples were subjected to analysis by infraredrptien (Bentley 2008).

2.8. Sensory analysis of milk

The milk samples were divided by treatment, aniarad period, removed from the
freezer to thaw slowly in a refrigerator with aneeage temperature of 4 °C, and
pasteurized slowly (65 °C/30 min) thereafter anckpd in a polyethylene container for the

subsequent analysis. Tasters with available tintk iaterest in performing the analysis
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aged between 20 and 56 years were selected. Ttestasceived previous training to
perform the sensorial analysis of the milk.

Sensory evaluations were performed in individuabthe away from noises and
odors at pre-established hours, and they were ipeefb 2 h after breakfast and 2 h after
lunch. The samples containing 50 mL were cooledsanded at 7 °C for each taster in the
cabins, where they received four samples, randodisgributed, coded with three
numerical digits (IFT, 1981). In each booth, thetées received a salt biscuit and water to
clean the palate between the samples to minimieerésidual taste of the previous
samples.

The tasters received evaluation sheets for thibatiys of the characteristic odor and
characteristic flavor, rancid flavor and bitterteasccording to the methodology of Faria
and Yotsuyanagi (2002). The evaluation used amgitte scale of nine points, ranging
from extremely weak to extremely strong, and a hedanalysis for attributes of odor and

flavor.

2.9. Statistical analysis

The experimental design was the Latin square (4, Xodir animals, four periods
and four levels of ground corn replacemenfaykia platycephalgpod meal [0 (control or
without), 333, 667 and 1000 (total) g/kg]. Two sltaneous squares were used. All data
were analyzed using the MIXED procedure of SAS g,er 9.1; 2003) (SAS Inst. Inc.,
Cary, NC). The model included the substitution lef&l), period and the SL x period
interaction as fixed effects. The animal nestechiwithe treatment was considered as a
random effect. The treatment effects (SL) on theattes analyzed were evaluated using
orthogonal contrasts to determine the linear anddrptic effects. The contrasts were

significant when the p-value was0.05. The residuals were plotted against predicted
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values and used to verify the assumptions of thadscedasticity model, independence
and normality of the errors. One datum was consittl@n outlier and removed from the
database when the studentized residue was outsgdange of £ 2.5. The statistical model
adopted was as follows:
Yik=H + T + B+ (TP) + A(T}) + gk, which:

Yk = Observed value for each variable analyzed;

K = average overall;

T, = fixed effect of treatment (i = 0, 33,3, 66,7@0%);

P« = fixed effect of collection period (k =1 a 4);

(TP)x = fixed effect of the interaction &farkia platycephaldevels and period;

A; = random effect of animal nestedParkia platycephaldevel;

ejk = random error associated with each observation.

The sensory analysis used the statistical nonparanaata with the Kruskal-

Wallis test using SAS (version 9.1).

3. Results

3.1. Nutrient intake and digestibility

The replacement of ground corn Barkia platycephalgpod meal did not affect the
intake of DM @ = 0.98), CPR = 0.54), NDF P = 0.66) and ADFR = 0.14) in the diet of
lactating goats. The mean intake of DM and CP w&gQland 0.207 kg/day, respectively.
Conversely, the intake of EE decreased lineady=(0.0004) with the substitution of
ground corn byParkia platycephalan the diet. The intakes of T® (= 0.94), NFC P =
0.66) and TDN P = 0.54) were not affected by substitution levdlale 3).

The Parkia platycephalgpod meal levels did not affect the apparent dilgiisy of

DM (P = 0.58) and TDN contentP(= 0.09). However, CPP(= 0.02), EE and ADF
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presented quadratic behavior with minimum values4df, 720 and 840 g/kg at the level of
363, 590, 520 and 680 g/kg on a DM basis of groooth substitution byParkia
platycephalapod meal, respectively. Differently, the digediipiof NDF (P = 0.0014),
ADF (P = 0.0054) and NFCH = 0.0001) decreased linearly with increasing stiligin

levels (Table 3).

3.2. Ruminal fermentation and blood serum paranseter

The levels ofParkia platycephalgpod meal did not influence the pi® & 0.90);
ammoniacal nitrogen (N-N§t concentrations and proportions of acetic aéld=(0.92),
propionic acid P = 0.35), and butyric acid’(= 0.35); acetic/propionic ratid’(= 0.22) or
methane proportion (mol%). On the other hand, thecentrations and proportions of
isobutyric acid P = 0.01), valeric acidR = 0.02), isovaleric acidX(= 0.005) and branched
chain fatty acids (BCFA) R = 0.005) decreased linearly as the level Rdrkia
platycephalgpod meal in the diets increased (Table 4).

The replacement of ground corn Barkia platycephalgpod meal did not affect the
serum concentrations of ureR € 0.2555), creatinineP(= 0.8567), total proteinP( =
0.9813), cholesterolP(= 2438) and triglycerided?(= 0.3226). The glucose and calcium
concentrations increased linearly with increasingls ofParkia platycephalgpod meal.
However, there was a quadratic effect with a loe@rcentration of 5.5 mg/dL at the 610

g/kg substitution level of ground corn Bwarkia platycephalapod meal.

3.3. Production, composition and sensory analybimitk
The milk production and its constituents as welkchemical composition were not
affected by the substitution of ground cornRarkia platycephalgpod meal in the diet of

lactating goats (Table 5). In addition, the soma&lt counts and feed efficiency were not
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affected by the treatments. Regarding the sengutiigudes of milk, there was no influence
of the treatments on the acceptance test (odoflawnar) or sensory analysis (goat's odor,

goat's flavor, sweet flavor, rancid flavor) (Table

4. Discussion

In arid and semiarid regions, animal productionfien considered one of the most
important means of food and economic security foorpand marginal producers.
Inadequate and low-quality feed is one of the nfaators for low animal production in
semiarid tropical regions (Funston et al., 2010)e ©f the main factors hindering the use
of conventional feed (such as corn) in ruminantsdis its high acquisition cost due to
competition with human nutrition.

The use ofarkia platycephalgpod meal as an alternative feed and cost reduder d
not interfere in the intake of DM, CP, NDF, ADF, TRFC or TDN, possibly due to the
similarity of the chemical composition of the expeental diets (Table 2), which were
formulated to have the same proportions of forageoncentrate (500:500). In this sense,
the goats presented an average DM intake (1.47@nkgél/day) according to the
recommendations of the NRC (2007). The EE intake osver at the 100% level of
Parkia platycephalgpod meal, which and this can be attributed todtierence in the
chemical composition of the evaluated feeds as enaieal has 31% more EE thBarkia
platycephalgpod meal (Table 1).

The decrease in the digestibility of NDF and ADFswhue to their quality in the
experimental diets in relation to the higher intafeNFC; when increasing the NDF and
ADF content in the diets, the NFC content decred3athle 2). Thus the intake of CNF
was expected to be lower in the diets with higlexels of NDF and ADF. The high

content of NFC present iRParkia platycephalapod meal may have resulted in high
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solubility, similar to that of Algaroba podP{osopis juliflorg, which has a high content of
NFC with high solubility according to Batista et §2002).

Parkia platycephalgpod meal presented 39.4 g/kg DM of total conderiaadins
and 14.2 g/kg DM of total-bound condensate tanfiliable 1). This antinutritional factor
may have contributed to the reduction in proteigedtibility due to the occurrence of
phenolic compounds irParkia platycephalapod. According to Aerts et al. (1999),
moderate amounts of proanthocyanidins (20 to 4@ gtk DM) in forage can exert a
beneficial effect on protein metabolism in sheepréglucing their degradation in the
rumen and increasing the passage to the intestihesgby providing greater intestinal
absorption of amino acids, whereas high concentratdf proanthocyanidins (60 to 120
g/kg in DM basis) depressed feed intake, digedflieiency and animal productivity.

According to the results obtained for the pH, therere no significant changes.
Berchielli et al. (2006) notes that a pH variationwhich the activity remains close to
normal would be approximately 0.5 units. That isthe present study a normal variation
of maximum oscillation was obtained from 6.38 td16with a mean pH of 6.41; these
results are within the ideal standards and clos&.@p and they presented a variation
between 5.5 to 7.2 throughout the day. There wadiffierence in the production of the
main SCFA (acetic, propionic and butyric) with tieplacement of ground corn Barkia
platycephalgpod meal. The observed values are in agreementtigtfindings reported in
the literature (variations from 54 to 74 mMol% taretate, 16 to 27 mMol% for propionate
and 6 to 15 mMol% for butyrate) (Medeiros et a12a,b). The lack of difference in the
production of these acids probably occurred duthécsimilarity of the diets in relation to
the forage/concentrate supply. In addition, the SR ratio must be taken into account;
because there was no difference in pH, the prooluaii SCFA did not differ between

treatments. On the other hand, there was a reductidhe production of BCFA, where
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isobutyric acid and isovaleric acid showed a desgeaf 398 and 594 g/kg of inclusion,
respectively, when compared with the total subtituof ground corn with the control (0
g/kg) level ofParkia platycephalgpod meal; this may be due to the low EE intake.

The indicators of protein metabolism (total proteirea and creatinine) did not differ
among treatments, and the serum concentration vitléinvthe standards found in the
literature (Kaneko et al., 1987). Likewise, the lelsterol levels did not differ with the use
of Parkia platycephalapod meal. This metabolite is present in lipopreiwhere its
plasma content varies as a function of milk productindicating that the animal is
mobilizing adipose tissue for milk synthesis (Kalpgteal., 1984).

The serum glucose increased linearly with increpBiarkia platycephalgpod meal.
Possibly, this occurred due to the higher availighilf easily degraded feed, mainly pectin
(NFC) with high solubility without production of ¢tic acid in the ruminal environment;
this is reflected by the normalization of the pHvien the levels dParkia platycephala
pod meal (Schalch et al., 2001). When the bodyiveseabundant quantities of rapidly
degrading dietary carbohydrates with a large amotihtFC, such a®arkia platycephala
pod meal, it temporarily and partially stores thgcggen in the form of glycogen from
which it is progressively returned to the circudat{Kaneko, 1987).

The Ca:P ratio remained in the range of 1:1 to @ekcribed as a physiological and
ideal serum proportion to meet the needs of groitime formation and maintenance of
milk production (McDowell, 1992).

The average production of goats’ milk (1.05 kg/aalfisay) and milk production
corrected to 4% fat (1.20 kg/animal/day) was combpatwith the DM intake among the
Parkia platycephalgpod meal levels as well as their concentrationifprotein, lactose
total solids, total nonfat solids, urea, casein smahatic cells. This finding is possibly due

to the similarity of the diet composition (Table Zhese results are relevant considering
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that the reduction in the supply of maize to ansmaithout reducing milk production
possibly promotes a higher profitability for thealproducer, a®arkia platycephalgod
meal is a fully available and low-cost resource aad strengthen the development of goat
breeding in arid and semiarid regions.

The chemical composition of goats’ milk showed agervalues of fat, protein,
nonfat solids and lactose meeting the minimum reguents of Normative Instruction 37
for goat's milk (Brasil, 2000). The empirical kn@dbe reports that dairy animals
ingestingParkia platycephalamilk acquire a characteristic odor and flavor. Hweer, in
this study, there was no verified alteration to se@sory attributes. This finding may be
observed because of the similarity in the compmsitf the diet; this study thus provides
new knowledge about an alternative feed for animals

Thus, the use oParkia platycephala(a low-cost alternative feed) can play an
important role in feeding goats in arid and serdiaegions from the point of view of the
nutrient intake and digestibility (factors inherdotParkia platycephalp animal health
(ruminal homeostasis), milk production and compaosit(inherent to the animal) in
addition to the nutritional quality and acceptarmafethis milk (inherent in the human
population). According to Sanz Sampalayo (2007®,rttritional quality of goat milk and
its acceptability plays an important role in thghti against infant malnutrition and
treatment of digestive dysfunctions, as the nutsief goat milk have high digestibility in

humans.

5. Conclusions
The use oParkia platycephalaood meal is recommended for the total replacement
of ground corn in the diets of lactating Anglo-Nabigoats. This indication comes from

the maintenance of the intake, health, productimh @emical composition of the milk in
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addition to the maintenance of the organolepticattaristics and milk acceptability and

the minimum requirements required by the Brazilegislation for human consumption.
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Table 1

Chemical composition of dietary ingredients

Panicum
Corn Soybean Parkia
Chemical composition maximum
ground meal platycephalgpod
(g/kg DM) hay*
Dry matter ¢/kg as fed) 897.2 888.5 848.3 891.7
Crude protein 86.1 484.5 111.0 93.4
Ether extract 50.9 24.2 19.0 32.4
Mineral matter 14.8 68.6 20.4 58.9
Neutral detergent fiber 123.5 139.2 159.3 761.0
Acid detergent fiber 35.5 107.8 126.2 470.2
Non-fiber carbohydrates 724.7 283.5 690.3 54.3
Total condensed tannis - - 39.4 -
Soluble condensed tannfns - - 25.2 -
Total-bound condensed
- : 14.2 -
tanning
Tcv. Aries

Equivalent to tannin frorMimosa hostiliBenth
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557 Table 2
558  Chemical compositions of experimental diets comgfarkia platycephalgpod meal as

559 areplacement for ground corn in flaetatinggoat’s diet

Parkia platycephalgod meal(g/kg of DM)

Variables 0 333 667 100

Ingredient (g/kg DM)

Corn ground 385 256 128 0.00
Soybean meal 100 100 100 100
Parkia platycephalgpod meal 0.00 128 256 385
Mineral mixturé 15.0 15.0 15.0 15.0
Panicum maximurhay 500 500 500 500

Chemical composition&®/kg DM)

Dry matter ¢/kg as fed) 894 888 881 875
Crude protein 128 131 134 137
Neutral detergent fiber 441 446 451 455
Acid detergent fiber 259 271 282 294
Ether extract 38.2 34.1 30.0 25.9
Mineral matter 57.0 S57.7 58.4 59.2
Non-fibrous carbohydrates 334 330 325 321

560 “Composition by kg: calcium 240 g; phosphorus 7pajassium 28.2 g; magnesium 20 g;
561 sulphur 20 g; zinc 1.700 mg; copper 400 mg; iro@ &2fy; manganese 1.350 mg; cobalt 30
562 mg; iodine 40 mg; selenium 15 mg; chromium 10 nhgprine 710 mg (max.); vitamin A

563 135 IU; vitamin D3 68 IU; vitamin E 450 IU; DM = gmatter
564
565

566
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568
569

570
571
572
573
574

Table 3

Nutrient intake and digestibility in lactating geafed with diets containingParkia

platycephalgpod meal as a replacement for ground corn

Parkia platycephalgod meal (g/kg P-value
Variable DM) SEM
0 333 667 100 L Q
Body weight (kg) 44.4 43.8 44.4 44.3 2.05 - -
Intake(g/day)
Dry matter 1464 1435 1567 1424 109 0.97 0.61
DM (%BW/day) 3.39 3.37 3.55 3.20 0.24 0.72 0.49
DM (g/kd”"“/day)  86.7 85.9 91.4 82.7 5.90 0.79  0.50
Ash 79.7 79.2 88.7 80.8 6.49 0.66 0.57
Ether extract 60.8 53.4 50.3 39.7 3.37 0.0004 64 0.
Crude protein 201 201 223 207 15.2 0.54 0.60
NDF 596 590 665 604 49.1 0.65 0.57
ADF 343 354 412 393 30.4 0.13 0.62
NFC 527 511 541 493 36.6 0.66 0.67
TC 1123 1101 1206 1096 84.8 0.94 0.61
TDN 32.1 32.2 35.6 33.1 2.43 0.54 0.60
Digestibility (g/ 1009 intake)
Dry matter 655 641 631 650 0.95 0.58 0.10
Organic matter 749 747 742 776 0.66 0.02 0.01
Ether extract 876 854 828 877 1.67 0.72 0.05
Crude protein 753 719 723 734 0.89 0.17 0.02
NDF 479 437 418 411 1.29 0.001 0.19
ADF 376 313 292 307 1.57 0.005 0.02
NFC 864 882 904 940 1.04 0.0001 0.40
TDN 686 666 649 665 0.96 0.09 0.08

NDF = neutral detergent fiber; ADF = acid detergioer; TC = total carbohydrates; NFC
= non-fiber carbohydrates; TDN = total digestiblgrients;
!Significant atP < 0.05 and were considered trends wRen0.10; L = Linear effect; Q =

Quadratic effect; SEM = Standard error mean.
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575 Table 4
576 Ruminal fermentation and blood serum parameterdaatating goats fed wittdiets

577  containingParkia platycephalgpod meal as a replacement for ground corn

Parkia platycephalgod (g/kg of

Variables DM) SEM P-value
0 333 667 100 L Q
pH 6.42 6.42 6.38 6.41 0.08 0.90 0.83
N-NH; (mg/dL) 8.94 9.63 9.96 11.18 0.93 0.08 0.78
Short-chain fatty acids (mMol/L)
Acetic (A) 4247 40.58 38.16 42.81 3.38 0.92 0.35
Propionic (P) 11.75 9.30 10.36  13.92 1.92 0.40 0.15
Butyric 5.91 6.19 7.93 6.92 1.08 0.35 0.56
Isobutyric 0.56 0.50 0.38 0.33 0.05 0.01 0.97
Valeric 0.39 0.38 0.42 0.63 0.06 0.02 0.12
Isovaleric 0.64 0.39 0.36 0.26 0.07  0.005 0.34
A:P ratio 3.79 4.52 3.73 3.18 0.45 0.22 0.18
BCFA? 1.21 0.90 0.75 0.59 0.12  0.005 0.54
Short-chain fatty acids (mMol%)
Acetic 68.7 70.6 66.3 66.0 41.7 0.12 0.50
Propionic 18.5 16.3 18.3 21.4 9.75 0.24 0.20
Butyric 10.1 10.8 13.3 10.7 6.59 0.59 0.36
Isobutyric 0.92 0.88 0.69 0.53 8.05 0.01 0.55
Valeric 0.65 0.65 0.78 0.97 8.57 0.02 0.27
Isovaleric 1.10 0.70 0.65 0.42 4.67 0.01 0.61
BCFA? 1.21 0.90 0.75 0.59 0.12  0.005 0.54
Methane fol%)* 29.9 31.6 30.1 28.1 21.8 0.29 0.20
Blood serum parameters
Glucose (mg/dL) 43.8 43.8 45.91 47.4 0.79 0.002 60.3
Cholesterol (mg/dL) 81.8 82.6 75.7 76.8 3.95 0.24 .980
Triglycerides 80.9 824 850 833 221 032 047
(mg/dL)
Total Proteins (g/dL) 7.52 7.52 7.69 7.46 0.15 0.98 0.46
Urea (mg/dL) 38.7 40.1 38.3 43.0 2.13 0.25 0.45
Creatinine (mg/dL) 1.11 1.00 1.05 1.07 0.06 0.85 290.
Calcium (mg/dL) 9.75 10.0 9.94 10.6 0.20 0.01 0.35

Phosphorus (mg/dL) 6.76 5.52 6.05 6.35 0.36 0.67 050.
578  ‘Significant atP < 0.05 and were considered trends wRerD.10; L =Linear effect; Q

579 = Quadratic effect; SEM = Standard error mean;

580 “BCFA = branched chain fatty acids (Isobutiric +valeric);

581 3CH, = (0.45 x acetic acid) — (0.275 x propionic acid)0.40 x butyric acid) (Moss et
582 al., 2000)
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Table 5

Milk production, composition and feed efficiency lactating goats fed withdiets

containingParkia platycephalgpod meal as a replacement for ground corn

Parkia platycephalgod (g/kg of

Variables DM) SEM P-valué
0 333 667 100 L Q
Milk production (g/day) 1013 1028 1142 1024 83.7 700. 0.43
FCM at 4% (g/day) 1065 1023 1148 0996 83.1 0.83 205
TSCM (g/day) 1125 1090 1227 1082 80.2 098 054
Composition (%)
Fat 4.45 4.07 4.04 3.93 0.25 0.19 0.60
Protein 3.62 3.61 3.63 3.78 0.14 0.44 0.59
Lactose 4.31 430 4.31 4.27 0.03 0.48 0.67
Total solids (TS) 13.3 12.9 12.8 12.9 0.35 0.48 205
Non-fat total solids 8.82 8.79 8.82 8.96 0.12 0.48.51
Urea (mg/dL) 20.0 19.6 16.5 21.8 1.97 080 0.17
Casein 3.04 3.08 2.95 3.16 0.14 0.74 054
SCC (Log cells/mj 6.44 5.88 6.67 7.56 0.30 0.20 0.31
Composition (g/day) 1013 1028 1142 1024 83.7 0.70430
Fat 44.0 40.8 46.1 39.1 3.75 058 0.62
Protein 36.3 36.3 414 38.2 292 041 0.59
Lactose 43.74 444 494 44.4 391 0.69 0.48
Total solids 133 131 147 131 106 0.85 0.53
Non-fat total solids 89.1 89.8 101 91.6 7.385 0.58.51
Casein 28.6 29.6 30.9 30.2 2921 0.65 0.77
Efficiency
FCM 4%/DMI (kg/kg) 0.74 0.70 0.75 0.70 0.02 0.61 9.
N milk/ N intake (g/g) 0.18 0.17 0.18 0.18 0.06 9.50.89

'Significant atP < 0.05 and were considered trend wien0.10; L =Linear effect; Q =
Quadratic effect; SEM = Standard error mean;

’SCC = somatic cell count; FCM = fat corrected nploduction; TSCM = total solids

corrected milk production = dry matter intake; Mitrogen.
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591 Table 6
592  Sensory characteristics of the milk of lactatingatgofedwith diets containingParkia

593  platycephalgpodas a replacement for ground corn

Parkia platycephalgod meal(g/kg of DM)

Attributes SEM  P-value
0 333 667 100
Acceptance teSt
Odor 6.27 5.87 5.73 5.87 0.25 0.87
Flavor 5.27 3.53 4.80 4.20 0.31 0.24
Sensory analysis
Goat's odor 2.87 2.43 2.26 2.00 0.19 0.50
Goat's flavor 5.47 6.00 4.60 5.53 0.28 0.31
Sweet flavor 3.00 4.27 3.60 3.67 0.28 0.63
Rancid flavor 4.53 4.13 4.40 4.40 0.30 0.94

594  'Significant atP < 0.05 according to the Kruskal-Wallis test;

595  2Scores according to hedonic scale ranging fromHigtily disagree) to 9 (I liked it very
596  much).

597 3Scores according to scale ranging from 1 (extrersiebng) to 9 (extremely weak).

598

599

600

601

602
603

604

605
606
607
608
609
610
611
612
613

54



7. CONSIDERACOES FINAIS
Diante do exposto, a incluséo da fava de bolotdigi@ de ruminantes leiteiros,
principalmente cabras em lactacdo, devera serdasltpara as melhorias da rentabilidade e
sustentabilidade do setor caprino nordestino, é@srada substituicdo do milho,
possivelmente diminuido o custo de producéo de tprino.
Proponho uma anélise econbmica do uso da fava detapodevido a
inconsisténcia nos precos do kg da faveira ematifes regides do pais, observando assim

a viabilidade do sistema caprino leiteiro.
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ANEXO |

UNIVERSIDADE FEDERAL DO PIAUIL

CAMPUS PROFESSORA CINOBELINA ELVAS

ANALISE DESCRITIVA QUANTITATIVA SIMPLIFICADA (ADQ

Nome:

Idade:

Produto:

Data:

Odor Caracteristico
9-extremamente forte

8-muito forte
7-moderadamente forte
6-levemente forte
S-indiferente
4-levemente fraco
3-moderadamente fraco
2-muito fraco

1-extremamente fraco

Observacdes:

Vocé ira receber 04 amostras codificadas com trés digitos para provar e devera dar sua opinifio usando a escala abaixo, para
descrever sua ideia sobre o produto em analise. Tome um pouco de agua antes da primeira amostra. Apo6s provar a primeira
amostra, coma um pedaco de biscoito fornecido e espere pela segunda amostra.

Cor Caracteristica
9-extremamente amarelo

8-muito amarelo
7-moderadamente amarelo
6-levemente amarelo
5-indiferente

4-levemente branco
3-moderadamente branco
2-muito branco

1-extremamente branco

Amostras Qdor Caracteristico Cor Caracteristica

Sabores caracteristicos/ adocicado/ rancoso

Amostras Sabor caracteristico

Ohsarvagbeas:

9-extremamente forte
8-muito forte
7-moderadamente forte
6-levemente forte
5-indiferente
4-levemente fraco
3-moderadamente fraco
2-muito fraco

1l-extremamente fraco

Sabor adocicado Sabor rangoso

Muito Obrigado!

Figura 1. Modelo da ficha utilizada para Analise Descritivaa@titativa (ADQ).
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ANEXO Il

Py UNIVERSIDADE FEDERAL DO PIAUL

CAMPUS PROFESSORA CINOBELINA ELVAS
TESTE HEDONICO
Nome: Idade:
Produto: Data:

Vocé devera receber 04 amostras codificadas para provar e devera dar sua opinifio, usando a escala abaixo
para descre-ver sua ideia a respeito do produto em analise. Tome um pouco de agua antes da 1* amostra.

Odor

9-gostei muitissimo Amostras Odor

8-gostel muito

7T-gostei moderadamente

6- gostel levemente

S-indiferente

4-desgostei levemente

3-desgostei moderadamente
2-desgostel muito

1-desgostei muitissimo

Observacdes:

Sabor
9-gostei muitissimo Amostras Odor

8-gostei muito

7-gostei moderadamente

6- gostei levemente
S-indiferente

4-desgostel levemente
3-desgostei moderadamente
2-desgostei muito

1-desgostei muitissimo

Observacdes:

Muito Obrigada!

Figura 2- Modelo da ficha utilizada para Teste de Aceitacao
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