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Phytobiotics are bioactive principles found in the roots, stems,
leaves and fruits of plants and are supplied in the pig diet as
essential oils, powders and extracts. These additives are used as
food palatability improvers, they increase the secretory production
of salivary glands, stomach juices, pancreatic enzymes and
hepatic bile acids. They are also involved in the functioning of
the enzymes of the intestinal mucosa and intestinal brush border,
in gastric and intestinal motility, endocrine stimulation and in
antioxidant and anti-inflammatory activity, as well as in intestinal
health and productive performance. These compounds show
bactericidal effects against Enterococcus faecalis, Clostridium
spp., Staphylococcus aureus, Escherichia coli and Salmonella
spp. Due to the action they exert on the cell membrane, they cause
instabilities that compromise the osmotic balance and cause the
lysis of the bacteria. In addition, they show immunomodulatory
action, since they can act on T cells, B cells, NK cells (Natural
Killer) and macrophages. For these reasons, different researchers
are carried out internationally with the aim of evaluating the effect
of phytobiotic additives on microbiological, immunological,
histological, blood, productive and reproductive indicators in
pigs. This review aims to assess the use of phytobiotic additives
(essential oils, powders and extracts) in the different stages of
pig production. Results of the bioactive components of essential
oils, powders, plant extracts and production rates in the different
pig categories are shown.

Key words: antidiarrheal, antioxidant, bioactive components, plants,
intestinal health, pigs

INTRODUCTION

Pork meat is a highly demanded production
worldwide, due to its rapid growth and good food
conversion rate. The food for pigs represents
between 60 and 70 % of total production costs
(Caicedo and Caicedo 2021). In traditional pig
farming, antibiotics and growth promoters were
indiscriminately used, which gave rise to the
appearance of resistant microorganisms and affected
carcass quality (Rakotoharinome et al. 2014).

In this context, new research arises with natural
additives from medicinal plants (phytobiotics),
which allow the partial or total substitution of drugs
in pigs diet. Beneficial bioactive compounds include
carvacrol, thymol, y-terpinene, p-cymene, sabinene,
a-thujene, a-terpinene, linalool, eugenol, flavonoids,
n-alkanes, sesquiterpenes, eugenol, coumarins,
anthocyanidins, and saponins. However, for its

Los fitobidticos constituyen principios bioactivos que se encuentran en
raices, tallos, hojas y frutos de las plantas y se suministran en la dieta de los
cerdos en forma de aceites esenciales, polvos y extractos. Estos aditivos
se utilizan como mejoradores de la palatabilidad del alimento, aumentan
la produccion secretora de glandulas salivares, jugos estomacales,
enzimas pancreaticas y acidos biliares hepaticos. Intervienen también
en el funcionamiento de las enzimas de la mucosa intestinal y borde del
cepillo intestinal, en la motilidad gastrica e intestinal, la estimulacion
endocrina y en la actividad antioxidante y antiinflamatoria, asi como
en la salud intestinal y en el desempefio productivo. Estos compuestos
muestran efectos bactericidas ante Enterococcus faecalis, Clostridium
spp., Staphylococcus aureus, Escherichia coli y Salmonella spp.
Debido a la accién que ejercen sobre la membrana celular, ocasionan
inestabilidades que comprometen el equilibrio osmético y provocan la
lisis de la bacteria. Ademas, muestran acciéon inmunomoduladora, ya
que pueden actuar sobre las células T, células B, células NK (Natural
Killer) y macréfagos. Por estas razones, a nivel internacional se realizan
diferentes investigaciones con la finalidad de evaluar el efecto de los
aditivos fitobidticos en indicadores microbiologicos, inmunoldgicos,
histologicos, sanguineos, productivos y reproductivos en los cerdos. Esta
resefia tiene como objetivo valorar el uso de aditivos fitobidticos (aceites
esenciales, polvos y extractos) en las diferentes etapas de produccion
del ganado porcino. Se muestran resultados de los componentes
bioactivos de los aceites esenciales, polvos, extractos vegetales e indices
productivos en las diferentes categorias porcinas.

Palabras clave: antidiarreico, antioxidante, componentes bioactivos,
plantas, salud intestinal, porcinos.

INTRODUCCION

La carne de cerdo constituye una produccion de alta
demanda a nivel mundial, por su rapido crecimiento y
buena tasa de conversion alimentaria. Los alimentos
para los cerdos representan entre 60 y 70 % de los
costos totales de produccion (Caicedo y Caicedo 2021).
En la explotacion porcina tradicional se utilizaban
los antibidticos y promotores de crecimiento de una
forma indiscriminada, lo que dio origen a la aparicion
de microorganismos resistentes y a afectaciones en la
calidad de la canal (Rakotoharinome et al. 2014).

En este contexto surgen nuevas investigaciones con
aditivos naturales de plantas medicinales (fitobioticos),
que permiten la sustitucion parcial o total de farmacos
en la dieta de los porcinos. Entre los compuestos
bioactivos beneficiosos se destacan el carvacrol, timol,
y-terpineno, p-cimeno, sabineno, a-tujeno, a-terpineno,
linalol, eugenol, flavonoides, n—alcanos, sesquiterpenos,
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implementation in the animal diet, some processing
is necessary to improve the stability and quality of
the product (Santamaria et al. 2015, Zaldumbide
2015, Carrion and Garcia 2010 and Morejon 2016).
The literature reports that the bioactive components
of vegetables are supplied as essential oils, extracts
and powders (Vazquez et al. 2013, Jaime et al. 2015
and Roura 2019).

These additives improve the taste of food, the
secretion of digestive enzymes, gastric and intestinal
motility, endocrine and immune stimulation, anti-
inflammatory, antioxidant activity and, therefore,
improvements in intake, digestibility, Food conversion
and the animals weight are obtained (Gheisar and Kim
2017, Madrid et al. 2018 and Herrera and Trigueros
2019). In addition, they have great bactericidal
potential against Enterococcus faecalis, Clostridium
spp., Staphylococcus aureus, Escherichia coli and
Salmonella spp. (Ahmed et al. 2013 and Cardenas
2014).

The increase in the palatability of diets is associated
with the sensory characteristics that vegetable
additives provide to pig food (Liptosa 2020). There are
different products that act as antioxidants in the pig's
gastrointestinal tract, able of delaying or preventing
cell oxidation (Saldivar 2019). The microbial action
is due to the pressure it exerts on the cell membrane,
which gives place to imbalances that compromise
the osmotic balance and that end with the lysis of the
bacteria (Vasquez 2015 and Suryanarayana and Durga
2018). The health and integrity of the gastrointestinal
tract is key in the productivity of animals; a healthy
digestive tract will be one that maintains its structural and
biochemical functionality, and that also has a balanced
microbial population (Saldivar 2019). In fact, most
antibodies are produced in the intestines, so a proper
feeding management allows keeping the animal healthy
(FAO 2016).

The objective of this study was to assess the use
of phytobiotic additives (essential oils, powders and
extracts) in the different stages of pig production.

PHYTOBIOTIC ADDITIVES FOR USE
IN PIGS

At the international level, there are about 60
families of widely distributed plants, among which
are: Compositae, Labiatae, Lauraceae, Myrtaceae,
Pinaceae, Rosaceae, Rutaceae and Umbelliferae.
Generally, they are families of plants that are found in
temperate zones, such as Mediterranean and tropical
countries. The active compounds of plants are in their
leaves (basil, eucalyptus, peppermint, marjoram,
mint, rosemary, sage, lemon balm), roots (angelica,
saffron, turmeric, ginger, valerian), seeds (anise, dill,
fennel, cumin), stem (cinnamon), flowers (lavender,
chamomile, thyme, rose) and fruits(lemon, tangerine,
orange, caraway, coriander, bay leaf, nutmeg, pepper),
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eugenol, coumarinas, antocianidinas y saponinas. Sin
embargo, para su implementacién en la dieta de los
animales es necesario realizar algin procesamiento para
mejorar la estabilidad y calidad del producto (Santamaria
et al. 2015, Zaldumbide 2015, Carrion y Garcia 2010 y
Morejon 2016). La literatura informa que los componentes
bioactivos de los vegetales se suministran en forma de
aceites esenciales, extractos y polvos (Vazquez et al.
2013, Jaime et al. 2015 y Roura 2019).

Estos aditivos mejoran el sabor del alimento, la
secrecion de enzimas digestivas, la motilidad gastrica
e intestinal, la estimulacion endocrina e inmune, la
actividad antiinflamatoria, antioxidante y, por ende,
se obtienen mejoras en el consumo, la digestibilidad,
la conversion alimentaria, y el peso de los animales
(Gheisar y Kim 2017, Madrid et al. 2018 y Herrera
y Trigueros 2019). Ademas, presentan gran potencial
bactericida ante Enterococcus faecalis, Clostridium spp.,
Staphylococcus aureus, Escherichia coli y Salmonella
spp. (Ahmed et al. 2013 y Cardenas 2014).

El aumento de la palatabilidad de las dietas se asocia
con las caracteristicas sensoriales que proveen los
aditivos vegetales al alimento de los cerdos (Liptosa
2020). Existen diferentes productos que actian como
antioxidantes en el tracto gastrointestinal del cerdo,
capaces de retardar o evitar la oxidacion de la célula
(Saldivar 2019). La accién microbiana se debe a la presion
que ejerce sobre la membrana celular, lo que da lugar a
desequilibrios que comprometen el equilibrio osmético y
que terminan con la lisis de las bacterias (Vasquez 2015
y Suryanarayana y Durga 2018). La salud e integridad
del tracto gastrointestinal es clave en la productividad de
los animales; un tracto digestivo saludable serd aquel que
mantenga su funcionalidad estructural y bioquimica, y
que ademas tenga una poblacion microbiana equilibrada
(Saldivar 2019). De hecho, la mayoria de los anticuerpos
se producen en los intestinos, por lo que un manejo
adecuado de la alimentacion permite mantener al animal
saludable (FAO 2016).

El objetivo de este trabajo fue valorar el uso de aditivos
fitobidticos (aceites esenciales, polvos y extractos) en las
diferentes etapas de produccion del ganado porcino.

ADITIVOS FITOBIOTICOS PARA USO EN
PORCINOS

Anivel internacional, existen unas 60 familias de plantas
ampliamente distribuidas, entre las que se encuentran:
Compuestas, Labiadas, Lauraceas, Mirtaceas, Pinaceas,
Rosaceas, Rutaceas y Umbeliferas. Generalmente, son
familias de plantas que se hallan en zonas templadas, como
los paises mediterraneos y tropicales. Los compuestos
activos de las plantas se encuentran en sus hojas (albahaca,
eucalipto, hierbabuena, mejorana, menta, romero, salvia,
toronjil), raices (angélica, azafran, ciircuma, jengibre,
valeriana), semillas (anis, eneldo, hinojo, comino), tallo
(canela), flores (lavanda, manzanilla, tomillo, rosa) y
frutos (limén, mandarina, naranja, alcaravea, cilantro,
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being stored in the secretory cells, cavities, carcass,
epidermal cells or glandular trichomes that are
obtained by means of steam distillation (Calsamiglia
etal 2017).

Martinez and Herradora (2019) state that 10 % of
the plants that exist in the world can be considered
medicinal, with many phytochemical properties.
For many centuries they have been used to prevent
or cure diseases that affect humans and animals.
The secondary metabolites of plants are organic
compounds, which are formed as a result of the main
biosynthetic and metabolic ways. The presence and
quantity of metabolites depends on the part of the
plant that is used: stems, seeds, flowers, berries,
bark or roots and both. In addition, its concentration
can also be influenced by environmental conditions,
the appearance of pests, as well as the sowing and
harvesting season of the plant (Champagne and Boutry
2016).

In order to obtain these compounds, different
methodologies are carried out for their use from the
fragment of the plant. In the human and animal food
industry, essential oils, powders and plant extracts are
frequently used. The use of commercial or experimental
phytobiotics for the pigs diet maintains a progressive
rhythm, especially since the need to replace antibiotic
growth promoters of synthetic origin was anticipated
at the beginning of the 21* century, which began in
2006 in the European Union and, more recently, in
countries such as United States and Mexico (Roura
2019). It should be noted that these additives do not
have a withdrawal time, and do not generate residuality
in the carcasses and, therefore, do not affect the health
of consumers.

ESSENTIAL OILS

Essential oils (EO) are characterized by being
aromatic substances, because their volatile components
produce odors and flavors characteristic of plants
(Arteaga et al. 2019).The EO contains highly volatile
aromatic molecules such as (alkanes, alcohols,
aldehydes, ketones, esters, and acids), monoterpenes,
sesquiterpenes, and phenylpropanes. In addition,
they contain compounds such as carvacrol, thymol,
y-terpinene, p-cymene, sabinene, a-thujene, a-terpinene,
linalool and eugenol, depending on the plant species
(Martinez et al. 2015).

A procedure for extracting EO consists of placing
a 500 g sample of coarse air-dried powder (30 °C for
6 h) in the distiller, with a particle size <0.5 mm. The
distillation process is carried out with a continuous flow
of water steam (close to 100 °C). The process is stopped
after 40 min, when it is observed that the oil volume
readings remain constant. Later, the oil is separated and
passed over anhydrous sodium sulfate. Then, it is passed
through paper filter and kept at 4 °C in sealed vials in
the dark up to 24 h, in order to ensure that oxidative
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laurel, nuez moscada, pimienta), almacenandose en las
células secretoras, cavidades, canales, células epidérmicas
o tricomas glandulares que se obtienen por medio de
destilacion por vapor (Calsamiglia et al. 2017).

Martinez y Herradora (2019) manifiestan que 10 % de
las plantas que existen en el mundo se pueden considerar
medicinales, con muchas propiedades fitoquimicas.
Durante muchos siglos se han utilizado para prevenir o
curar enfermedades que afectan a los humanos y a los
animales. Los metabolitos secundarios de las plantas son
compuestos orgdnicos, que se forman como resultado
de las principales rutas biosintéticas y metabolicas. La
presenciay cantidad de metabolitos depende de la parte
de la planta que se utilice: tallos, semillas, flores, bayas,
cortezas o raices y ambas. Ademas, en su concentracion
también pueden influir las condiciones ambientales, la
aparicion de plagas, asi como la €poca de siembra y
cosecha de la planta (Champagne y Boutry 2016).

Con Ia finalidad de obtener estos compuestos, se
utilizan diferentes metodologias para su aprovechamiento
a partir del fragmento de la planta de interés. En la
industria alimentaria de humanos y animales, se utilizan
frecuentemente los aceites esenciales, polvos y extractos
vegetales. El uso de fitobidticos comerciales o en fase de
experimentacion para la dieta de los cerdos mantiene un
ritmo progresivo, especialmente desde que se anticipd
la necesidad de reemplazar los antibidticos promotores
del crecimiento de origen sintético a principios del siglo
XXI, que comenzo en el 2006 en la Union Europea y, mas
recientemente, en paises como Estados Unidos y México
(Roura 2019). Es preciso destacar que estos aditivos no
poseen tiempo de retiro, y no generan residualidad en las
canales y, por ende, no afectan la salud de los consumidores.

ACEITES ESENCIALES

Los aceites esenciales (AE) se caracterizan por ser
sustancias aromaticas, debido a que sus componentes
volatiles producen olores y sabores caracteristicos de
las plantas (Arteaga et al. 2019). Los AE contienen
moléculas aromaticas muy volatiles como (alcanos,
alcoholes, aldehidos, cetonas, ésteres y acidos),
monoterpenos, sesquiterpenos y fenilpropanos. Ademas,
contienen compuestos como el carvacrol, timol,
y-terpineno, p-cimeno, sabineno, a-tujeno, a-terpineno,
linalol y eugenol, en dependencia de la especie vegetal
(Martinez et al. 2015).

Un procedimiento para la extraccion de los AE
consiste en colocar en el destilador una muestra de
500 g de polvo grueso secado al aire (30 °C por 6 h),
con un tamafio de particula < 0.5 mm. El proceso de
destilacion se realiza con un flujo continuo de vapor
de agua (cercano a los 100 °C). Se detiene el proceso
después de 40 min., cuando se observa que las lecturas
del volumen de aceite permanecen constantes. En lo
posterior, el aceite se separa y se pasa sobre sulfato de
sodio anhidro. Luego, se filtra por papel y se mantiene
a4 °C en viales sellados en la oscuridad hasta 24 h, con
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degradation does not occur for their later use (Artega
etal. 2019).

The supplementation of pigs diet with essential oils
influences on the protection of the intestinal wall, and
offers a line of defense against pathogens (Omonijo
et al. 2018). The epithelial cells that make up the
intestine wall need to be healthy to neutralize toxins
and prevent pathogens from passing directly into the
bloodstream (Jiménez 2015). As the antagonistic bacteria
(Bifidobacterium and Lactobacillus) increase, they
strengthen the intestinal wall and supply energy to the
epithelial cells. Van and Van (2009) mentioned that EO
inhibits the formation of flagella in Escherichia coli,
which affects their growth and multiplication.

Hall ez al. (2021) conducted a study in lactating sows
supplemented with oregano EO. These authors obtained
heavier piglets at one week of age, 10 weeks after
weaning and at the slaughter time. Also, health records
showed that piglets from litters supplemented with
EO significantly reduced the incidence of therapeutic
treatment and mortality. In another study, with male
and female fattening pigs, the inclusion of oregano EO
in the diet improved the productive yield and carcass
characteristics of the animals (Janacua-Vidales et al.
2018).

Research concerning the use of EO in pig diets
emphasizes its many benefits on food palatability,
intestinal health, and animal productivity. Tables 1
and 2 show different commercial and experimental
presentations of essential oils used in pigs.

VEGETABLE POWDERS

To obtain plant powders, the root, stem and foliage
of plant species with medicinal potential, free of
pests and diseases, are used (Granados-Echegoyen
et al. 2016). A low-cost methodology consists on
dehydrating the samples for 7 d in the shade on
perforated cardboard plates, which are removed twice
a day. Subsequently, they are placed in an oven, with
air recirculation for 1 h at 60 °C (Salazar et al. 2019).
Next, the samples are grinded in a parallel blade
hammer mill, to 1 mm particle size (Mas Toro et al.
2017). They are kept at room temperature in amber
bottles to avoid loss of active substances due to light
action (Yin et al. 1993).

The active substances present in the powder
of medicinal plants have antibacterial, antiviral,
antifungal, antitumor, anthelmintic, analgesic, anti-
inflammatory, hypotensive and immunostimulant
properties (Mas Toro et al. 2017). By adding medicinal
plant powders to the pigs diet in the digestive tract,
the development of intestinal pathogens (E. coli,
Bacteroides spp.. and Clostridium spp.) is inhibited
and increases the beneficial microbial population that
contributes to improving digestion and absorption
of nutrients, with increased weight gain, as well as a
decrease in diarrheal syndrome in post-weaning piglets
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el objetivo de asegurar que no se produzca degradacion
oxidativa para su uso posterior (Artega et al. 2019).

La suplementacion de la dieta de los cerdos con aceites
esenciales influye en la proteccion de la pared intestinal,
y ofrece una linea de defensa contra patdgenos (Omonijo
et al. 2018). Las células epiteliales que conforman
la pared del intestino necesitan estar saludables para
neutralizar las toxinas y que los patdégenos no puedan
pasar directamente al torrente sanguineo (Jiménez
2015). En la medida que las bacterias antagonicas
(Bifidobacterium y Lactobacillus) se incrementan,
fortalecen la pared intestinal y suministran energia a las
células epiteliales. Van y Van (2009) mencionaron que
los AE inhiben la formacién de flagelos en Escherichia
coli, lo que afecta su crecimiento y multiplicacion.

Hall et al. (2021) condujeron un estudio en cerdas
en lactancia, suplementadas con AE de orégano. Estos
autores obtuvieron como resultados lechones mas pesados
a la semana de edad, 10 semanas después del destete y en
el momento del sacrificio. También, los registros sanitarios
mostraron que los lechones procedentes de las camadas
suplementadas con AE redujeron significativamente la
incidencia de tratamiento terapéutico y la mortalidad.
En otro estudio, con cerdos de ceba machos y hembras,
la inclusion de AE de orégano en la dieta, mejoro el
rendimiento productivo y las caracteristicas de la canal
de los animales (Janacua-Vidales et al. 2018).

Las investigaciones concernientes al uso de AE en la
dieta de los cerdos enfatizan sus numerosos beneficios
en la palatabilidad del alimento, la salud intestinal y
la productividad de los animales. En las tablas 1 y 2
se muestran diferentes presentaciones comerciales y
experimentales de aceites esenciales utilizados en porcinos.

POLVOS VEGETALES

Para la obtencion de polvos vegetales se utiliza la
raiz, tallo y follaje de las especies vegetales con potencial
medicinal, libres de plagas y enfermedades (Granados-
Echegoyen et al. 2016). Una metodologia de bajo costo
consiste en deshidratar las muestras durante 7 d a la
sombra sobre planchas de carton perforadas, que se
remueven dos veces al dia. En lo posterior, se colocan
en una estufa, con recirculacion de aire durante 1 h a
60 °C (Salazar et al. 2019). Seguidamente, las muestras
se trituran en un molino de martillo de cuchillas paralelas,
a 1 mm de tamafo de particulas (Mas Toro et al. 2017).
Se conservan a temperatura ambiente en frascos &mbar
para evitar pérdidas de las sustancias activas por accion
de la luz (Yin et al. 1993)

Las sustancias activas presentes en el polvo de las plantas
medicinales poseen propiedades antibacterianas, antivirales,
antiflingicas, antitumorales, antihelminticas, analgésicas,
antiinflamatorias, hipotensoras e inmunoestimulantes
(Mas Toro et al. 2017). Al adicionar los polvos de plantas
medicinales en la dieta de los cerdos en el tracto digestivo,
se inhibe el desarrollo de patdgenos intestinales (E. coli,
Bacteroides spp. y Clostridium spp.) y aumenta la poblacion



Cuban Journal of Agricultural Science, Volume 56, Number 2, 2022.

(s24v3na () ouedaio

("1 syvurorffo )
A1rewosol (sa.w3jna ;)

Joje[npowiounuw- QwAY) ‘(v3uoj vumna.iny))
(Z107)  Alorewrwuegur-nuy- S[I0 [ET}UISS OLIOULINY
‘0 12 [elAnuY - pooj jo s19131d  9[oduId-g | pue [oWAY) syred pue (eO1[)I “TRA D2OD.I2]O
Io[[onN JuBpIXONUY - 38w 0G1- Surueam -1504- ‘[o1oeAIed ‘souadiol -  Auewion Hquo @wreuradis  juardpIg D21SSDAG) 19BIIXD 1[00001g
SSQI)S PASBIINI(]- PYT WeoH
(S102) douewroyod pooj Jo smos JuipPng- (9% 0S°€) [oWAY pue wopIury [ewuy
‘D 12 ue], 19181d 19110g- 3y/3 ¢1- smosiueugaig- (% 26°18) [019BAIR))- panun UOpPLIDN  wn§-03210 SoABY] (2uw3pna -() ouedaiQ
ode[ronw pue [oudINd (wnauv.ai21gns
‘Jouexay se yons wnijofii]) IOAO[O
JUBPIXONUY - 191p o3 uI spunodwod pojeuadrxo ueduUBLIIqNS (WnI2DA3UNnU20f
(8107) Wiy [eIqOIOIWIUY - % 100 Jo s31d Suruape,- pue souadioymbsos wo)s pue  »jjou03LL]) NOI3NUd (V1SsVO
puB UBT  SQAJIS JBAY SIONPIY- uorsnjoul-  s31d Surmoin)- ‘souey[e—N- AUBWIOD) HQWOD HIN - XOWOIY  PIJs ‘Jed  wnuownuuiy)) UOWeUuId dNI]
ondasnuy-
JUBPIXONUY - 191p 9y) Ul ("1 sa4v3na -()) ouedaio
0102) [B1qOIdIWINUY - % 100 Jo s31d Sutuape,- SPIOUOAR] puB SIOMO[ pue ‘(1 sypurdLfJo-y) A1ewasoy
D 12 URX [BIIADIUY/ - uorsnpoul-  sSid Sumoin- [OIOBAIRD ‘[OWAY]- AuBWLIdN) HQWOD QA -5 XoWory SoABOT ‘(sa4p3na; ) owAy],
Iojowoxd ures JYSIop -
Jozrunwuy-
SjuBpIXOnUY -
(Ss102) BJOIq [BUNSAIUT o} pooj jo s31d Suruape,]- 'Oy V'S SIOMOJJ pue
ZouQuiIf JO 9A1RI0ISOY- ST g [- s31d SuImoIn- [0IOBAIRD pUB [OWAY] - BIS0D)  WNINTId TX{ oue3oy SoARYT (77 sa4v3na ) our3a1p
wnrjayido
[eunsaul SMOS
Y} JO [eMAUY- Surppons
9[04 BIP19009 pue jueuoid-
oy syoo[g- s3o131d
(6102) [e1qoIOINUY - OH Surueam -1s0-
olondury Ayanoe 10001/ TW 00S s3o131d [0IoBAIED SIOMOJJ pue
pue goeg [eo130101q YIIy- 010G]- Sulueom-aig- pue [owAYy [ - nd NID  T-gl0NAIQ SOABOT ("1 sa4p3na ) oue3aIQ
Nehlieh e} fo) SIJOUD 23S0 A103918 uonisodwo Anuno osnoy owed 11ed pas
atl goted a 9 o o o Surpei], [eroI9WO)) pesl (uerd) soroadg

191p sS1d ut pasn S[I0 [BUASSI JO suonejuasald [ejuowLIodxd PuL [BIOIOWIWIOD JUAISYPI( ‘[ J[qeL



6

Cuban Journal of Agricultural Science, Volume 56, Number 2, 2022

Table 2. Productive indicators in pigs supplemented with essential oils

Products Stage Indicators References
Orevitol®-L 500 ppm Post-weaning  Treatment days (12) Baca and
Initial weight, kg (6.60) Ampuero
Final weight, kg (7.77) (2019)
Daily food intake, kg (1.61)
Food conversion, kg/kg (1.07)
Oregano essential oil 0.6 cm?*/animal Post-weaning  Treatment days (42) Guerra et al.
Initial average weight, kg (8.30) (2008)
Final weight, kg (24.91)
Daily weight gain, kg (0.38)
Brocoli extract (Brassica oleracea var. Post- weaning Treatment days (28) Mueller et
italica) and turmeric essential oils Initial weight, kg (9.50) al.
(Curcuma longa), thyme (T. vulgares), Final weight, kg (21) (2012)
rosemary (R. officinalis L.) and Daily food intake, kg (1.73)
oregano (O. vulgares, inclusion of Daily weight gain, kg (0.76)
50 mg/kg food Food conversion, kg/kg (1.41)
Aromex®- YO (thyme, rosemary, Growing Treatment days (42) Yan et al.
oregano, inclusion of 0.01 % in the Initial average weight, kg (23.67) (2010)
diet Weight gain, kg (25.66)
Final average weight, kg (49.33)
Food conversion, kg/kg (2.45)
Total food intake, kg (63.04)
Aromex®- ME (Original cinnamon, Growing Treatment days (42) Lan and Kim
fenugreek, subterranean clover), Initial average weight, kg (24.08) (2018)
inclusion of 0.01 % in the diet Weight gain, kg (28.92)
Final average weight, kg (53)
Food conversion, kg/kg (2.26)
Total food intake, kg (65.48)
Regano 4XL Fattening Treatments days (60) Jiménez
1.5 mL/kg of food Initial weight, kg (55.76) (2015)
Final weight, kg (112.86)
Total food intake, kg (105)
Food conversion, kg/kg (1.83)
Orego-Stim, inclusion of 15 g/kg Pregnancy Treatment days (115) Tan et al.
of food Daily food intake, kg (2.50) (2015)
Initial average weight, kg (234)
Final average weight, kg (268.10)
Average number of piglets born/sow (11.28)
Average number of piglets alive/sow (11.16)
Average number of piglets weaned/ sow (9.60)
Weight of piglets at farrowing, kg (1.56)
(Segarra 2016). microbiana benéfica que contribuye a mejorar la digestion

Vegetable powders are easy to prepare, and special
equipment is not required for their preparation, as is
the case with EO. The use of vegetable powders can be
a good alternative as an additive in pigs diet in order
to reduce dependence on antibiotics and synthetic
growth promoters, which cause resistance of pathogenic
microbes and residuality on the carcass. Tables 3 and 4
show different vegetable powders used as additives in
pig production.

y absorcion de nutrientes, con el incremento de la ganancia
de peso, asi como la disminucion del sindrome diarreico
en lechones posdestete (Segarra 2016).

Los polvos vegetales son de facil preparacion, y
no se requiere de un equipamiento especial para su
elaboracion, como sucede con los AE. El uso de polvos
vegetales puede constituir una buena alternativa como
aditivo en la dieta de los cerdos con la finalidad de
reducir la dependencia de los antibidticos y promotores
de crecimiento sintético, que provocan resistencia de
los microbios patdgenos y la residualidad sobre la
canal. En las tablas 3 y 4 se muestran diferentes polvos
vegetales utilizados como aditivos en la produccion
porcina.
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Table 4. Productive indicators in pigs supplemented with vegetable powders

Products

Stage

Indicators

References

Cashew leaves , inclusion of 1 %
in the diet

Mixture of cashew leaves, guava and
moringa, inclusion of 1 % in the diet

Guava leaf, inclusion of 1 g/100 g
of food

Dried ginger rhizome, inclusion of
400 mg/kg of food

Stem of red quebracho, inclusion of
500 g/t of food

Dried garlic, inclusion of 2 g/kg of
food

Moringa leaf, inclusion of 8 % in
the diet

Pre-weaning

Post- weaning

Post-weaning

Growing

Fattening

Fattening

Pregnancy

Treatment days (12)

Initial weight, kg (5.0)

Final weight, kg (6.6)

Daily food intake, kg (0.05)
Weight gain, kg (1.60)

Food conversion, kg/kg (1.51)
Treatment days (42)

Initial weight, kg (7.86)

Final weight, kg (23.56)
Daily food intake, kg (0.37)
Daily weight gain, kg (0.37)
Weight gain, kg (15.70)

Food conversion, kg/kg (2.39)
Treatment days (15)

Initial weight, kg (9.17)

Final weight, kg (13.52)
Daily food intake, kg (0.35)
Daily weight gain, kg (0.29)
Weight gain, kg (4.35)

Food conversion, kg/kg (1.35)
Treatment days (70)

Initial weight, kg (10.83)
Final weight, kg (42.55)
Daily weight gain, kg (0.45)
Daily food intake, kg (1.01)
Food conversion, kg/kg 2.21
Weight gain, kg (31.72)

Total food intake, kg (70.28)
Treatment days (30)

Initial weight, kg (73.61)
Weight gain , kg (20.61)
Daily weight gain, kg (0.68)
Food conversion, kg/kg (3.02)
Total food intake, kg (62.22)
Final weight, kg (94.22)

Treatment days (84)

Initial weight, kg (55.91)
Weight gain, kg (65)

Daily weight gain, kg (0.77)
Food conversion, kg/kg (2.25)
Total food intake, kg (189)
Final weight, kg (121.18)

Treatment days (150)

Mas Toro
etal (2016)

Aroche-Ginarte

et al. (2017)

Caicedo et al.
(2021)

Reyes (2015)

Rojas (2016)

Yan et al.

(2012)

Jia-Jie et al.

Food intake before mating kg/d/sow (2.50) (2020)
Intake during pregnancy kg/d/sow (2.10)

Average initial weight of sows, kg (140)

Average number of piglets born /sow (13.50)
Average number of piglets alive/sow (11.57)

Litter weight at born, kg (19.16)

Average weight of the piglet at born, kg (1.38)
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VEGETABLE EXTRACTS

Plant extracts belong to the group of additives
classified as aromatic and flavoring, which include
all natural products and the corresponding synthetic
products that can be used in all animal species, without
limitation of age or dose. The use of macerates,
decoction, infusion and boiled preparations is the
most common way of taking advantage of plant
resources to overcome various disorders such as
rheumatism, diarrhea, diabetes mellitus, cough, bical
ulcers, cholesterol reduction and as an antibacterial
against Vibrio cholerae, Shigella flexneri, S. aureus,
Salmonella spp., E. coli, Pseudomonas aeruginosa and
Candida albicans (Gongalves et al. 2008, Gutiérrez et
al. 2008, Birdi et al. 2010, Metwally et al. 2010, Sanda
et al. 2011, Shruthi et al. 2013 and Morais-Braga et
al 2016).

Plant extracts are cheaper and more practical
compared to powders and EO. They are easy to
prepare and apply. Regarding the benefits obtained
when using them, their stability and tolerance
should be highlighted, since they can be used in all
animal species, without restriction of age or product
concentration (Hanczakowska and Swiatkiewicz
2012, Garcia- Risco et al. 2015 and Santamaria et
al. 2015).

Plant extracts are a good alternative for use as
an additive in pig diets, since they are low cost and
provide benefits in the sensory characteristics of the
food, with the consequent increase in dry matter
intake. The researches in pigs show that the use of
plant extracts improves productive yield, digestibility
of dry matter and protein. In addition, it provides
anti-inflammatory and antimicrobial effects against
various pathogens, with improvements in meat quality
parameters (Isley ef al. 2003, Liu ef al. 2013, Devi
et al. 2015 and Hanczakowska et al. 2015). Tables 5
and 6 show different studies with plant extracts for
use in pigs.

EXTRACTOS VEGETALES

Los extractos de plantas pertenecen al grupo de
aditivos clasificados como aromaticos y aromatizantes,
que incluyen todos los productos naturales y los
correspondientes productos sintéticos que se pueden
utilizar en todas las especies de animales, sin limitacion
de edad o dosis. El uso de macerados, decoccion,
infusidon y preparaciones hervidas es la forma mas
comun de aprovechar los recursos vegetales para
superar diversos trastornos como el reumatismo, la
diarrea, la diabetes mellitus, la tos, las ulceras bicales,
la reduccion del colestrol y como antibactericida
ante Vibrio cholerae, Shigella flexneri, S. aureus,
Salmonella spp., E. coli, Pseudomonas aeruginosa y
Candida albicans (Gongalves et al. 2008, Gutiérrez
et al. 2008, Birdi et al. 2010, Metwally et al. 2010,
Sanda ef al. 2011, Shruthi et al. 2013 y Morais-Braga
et al. 2016).

Los extractos vegetales son mas economicos y
practicos con respecto a los polvos y AE. Son faciles
de preparar y aplicar. En cuanto a los beneficios que
se obtienen al momento de utilizarlos, se debe destacar
su estabilidad y tolerancia, ya que se pueden usar en
todas las especies animales, sin restriccion de edad
o en la concentracion del producto (Hanczakowska
y Swiatkiewicz 2012, Garcia-Risco ef al. 2015 y
Santamaria et al. 2015).

Los extractos vegetales constituyen una buena
alternativa para su utilizacion como aditivo en las
dietas de cerdos, ya que son de bajo costo y proveen
beneficios en las caracteristicas sensoriales del
alimento, con el consecuente aumento del consumo
de materia seca. Las investigaciones en cerdos
sefialan que el uso de extractos de plantas mejora
el rendimiento productivo, la digestibilidad de la
materia seca y proteinas. Ademas, provee de efectos
antiinflamatorios y antimicrobianos para varios
patdgenos, con mejoras en los parametros de calidad
de la carne (Isley et al. 2003, Liu et al. 2013, Devi et
al. 2015 y Hanczakowska et al. 2015). En las tablas
5 y 6 se muestran diferentes estudios con extractos
vegetales para uso en porcinos.
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Table 6. Productive indicators in pigs supplemented with botanical extracts

Cuban Journal of Agricultural Science, Volume 56, Number 2, 2022

Product Stage Indicators References
Dysantic® (thyme), Pre- weaning Treatment days (24) Zamora (2018)
inclusion of 0.1 % Initial weight, kg (6.68)
in the diet Final weight, kg (8.96)

Daily food intake, kg (0.28)

Daily weight gain, kg (0.17)

Food conversion, kg/kg (1.13)
Wild anise, Post-weaning Treatment days (14) Caicedo et al
inclusion of Initial weight, kg (6.06) (2019)
10 ml/100 g of food Final weight, kg (8.94)

Daily food intake, kg (0.34)

Daily weight gain, kg (0.23)

Weight gain, kg (2.88)

Food conversion, kg/kg (1.71)
Hibotek (Soapbark),  Growing Treatment days (90) De La Cueva
inclusion of 300 ppm Initial weight, kg (15.22) (2013)
in the diet Final weight, kg (73.82)

Daily weight gain, kg (0.74)

Daily food intake, kg (1.64)

Food conversion, kg/kg (3.81)

Weight gain, kg (58.60)

Total food intake, kg (147.64)
Protorgan®, inclusion ~ Growing Initial weight, kg (30) Davila-Ramirez
0f 0.1% in the diet Final weight, kg (70) et al (2020)

Daily food intake, kg (2.3)

Food conversion, kg/kg (2.3)
Ginger rhizome, Growing Treatment days (80) Segarra (2016)
inclusion of 0.75 % Initial weight, kg (17.45)
in the diet Final weight, kg (82.5)

Daily weight gain, kg (0.80)

Daily food intake, kg (2.80)

Food conversion, kg/kg (2.87)

Weight gain, kg (65.05)

Total food intake, kg (227.27)
Spanish chestnut, Fattening Treatment days (40) Aguirre-Meza
inclusion of 0.2 % Initial weight, kg (60.18) et al. (2016)
in the diet Weight gain, kg (27.99)

Daily weight gain, kg (0.68)

Food conversion, kg/kg (3.07)

Final weight, kg (88.17)
Re ProPlus Pregnancy Pregnancy days (70) PVAH (2019)
(cinnamon), inclusion Treatment days (45)
of 10 g/day in the diet Average number of piglets born/sow (12.07)

Average number of piglets alive/sow (11.37)

Average weight of piglets at born, kg (1.04)

CONCLUSIONS CONCLUSIONES

The use of commercial and experimental phytobiotic
additives constitutes an alternative to the excessive use
of synthetic antibiotics, which act as growth promoters in
pigs. These additives are supplied to animals as essential
oils, powders and extracts to improve food intake,
weight gain, Food conversion, final weight, carcass
characteristics and reduce the incidence of diarrhea
after weaning. The supplementation with phytobiotics
in pigs diet is totally innocuous, that is, it does not have
a withdrawal period, without wastes in tissues, and does

La utilizacion de aditivos fitobidticos comerciales y
experimentales constituye una alternativa al uso excesivo
de antibidticos sintéticos, que actiian como promotores del
crecimiento en los cerdos. Estos aditivos se suministran
a los animales en forma de aceites esenciales, polvos y
extractos para mejorar el consumo de alimento, ganancia
de peso, conversion alimentaria, peso final, caracteristicas
de la canal y reduccion de la incidencia de diarreas después
del destete. La suplementacion con fitobioticos en la dieta
de los porcinos es totalmente inocua, es decir, no posee
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not generate microbial resistance. periodo de retiro, sin residuos en tejidos, y no genera
resistencia microbiana.
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