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Existen 25,000 especies de plantas:
222 domesticadas 0 semi-domesticadas Gyt

Perd

El Pert forma parte de uno de los 8
centros de origen de las plantas cultivadas

El Per( es un pais pluricultural
Se hablan 47 lenguas

(1) Mexico-Guatemala, (2) Peru-Ecuador-Bolivia, (2A) Southern Chile, (2B) Southern Brazil, (3) Mediterranean, (4) Middle East,
(5) Ethiopia, (6) Central Asia, (7) Indo-Burma, (7A) Siam-Malaya-Java, (8) China and Korea




La papa, la contribucion mas importante de los Andes al resto del mundo
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Tercer cultivo de importancia en el mundo)

600000

500000
400000

300000

200000 |- :
100000 {— . _
0

Papa Maiz Trigo Arroz

50% consumo directo
50% productos procesados:
Piensos: ganado, cerdos y pollos
Almidon: fideos, salchichas, vodka, farmacia, plastico biodegradable, etanol

4,355 variedades; 2,700 son originarias de Peru

Alrededor de 700 mil productores de papa, 90% de
los cuales son pobres




No solo papa....

Componentes basicos de la seguridad alimentaria

Enorme potencial econdmico como alimentos funcionales




Achira (Canna indica)

]




Arracacha (Arracacia xanthorrihiza) | “RVerzd] =

£ 7 .u-‘.. of |=I!.!I; - '\‘.\’e.‘*:

,ﬁ@ Y

f cenoyra com o
[ mandioquinha_-=

S\ nutrella __|




Oca (Oxalis tuberosa)

Pigmentos con actividad antioxidante:
Carotenoides (anaranjado)
Antocianinas (rojo y morado)”

Acido ascérbico (vitamin C)

Caya (churio de oca)

Olluco (Ullucus tuberosus)

Pigmentos: betalainas (32 tipos)’

20 Betaxantinas (amarillo): histidina-B, arginina-B, glutamine-B
12 Betacianinas (rojo): betanin/isobetanin

Lingli (chufio de olluco)

*Svenson et al. 2008. J. Agric. Food. Chem. 56: 7730-7.



Mashua (Tropaeolum tuberosum)

Glucosinolatos (isotiocianatos)**

m—methoxybenzyl GL (glucolimnanthin): >95%
4-hydroxybenzyl GL (glucosinalbin)
benzyl GL (glucotropaeolin)

Compuestos organicos volatiles:
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isotiocianatos, nitrilos, aldehidos, alcoholes (L Ts Tt /
R—N—/C—S
Insecticidas, nematicidas, bactericidas, isothiocyanate
fungicidas, alelopaticas / \
(9)
/(
R
R—NH, H
Diversidad amine R—OH aldehyde
. . . alcohol
Mashua amarilla: f-caroteno (Vitamina A)
Mashua morada: Antocianinas, actividad antioxidante
Usos tradicionales
Desinflamante
. .. Cultivo Area (ha) | Produccion (t) | Rendimiento (t/ha)
Antiafrodisiaco
Oca 14,900 93,100 6.2
Ewdgnmas cientificas olluco 26,300 180,500 6.9
Desinflamante
Anticancerigeno (prostata, colon y piel) Mashua >,000 31,800 6.4

Fuente: INEI. Compendio Estadistico del Peru 2013.

**Gonzales. October 2009. Conference Paper. CIP.



Maca (Lepidium meyenii)
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2017:

8,000 ha de maca
10,000 agricultores
Solo 5% se exporta

e Glucosinolatos (GL)
Glucotropaeolin (benzyl GL): mas abundante ~85%

Glucolimnanthin (3-methoxybenzyl GL): ~10-15% Vigor sexual
Glucosinalbin (4-hydroxybenzyl GL) Restauracion fertilidad
Glucoalyssin (5-methylsulfinylpentyl GL) Energizante, reconstituyente

4-Hydroxy-3-indolylmethyl GL
4-methoxy-3-inlylmethyl GL

* Metabolitos especiales

Macaenos (derivados oxidados de acidos grasos C18) Viagra Andino
Macamidas (union de isotiocianatos y macenos) Ginseng de los Andes (adaptégeno*)

Proporcionan nutrientes especiales que ayudan al cuerpo a alcanzar un rendimiento éptimo mental, fisico y de trabajo



Evidencia cientifica en humanos®)

Resultados 4 meses antes (pre-maca) y 4 meses después (post-maca) de consumo de maca (dosis
diarias de 1500 o0 3000 mg/dia) ©)

Variable seminal Pre-maca (n=9) Post-maca (n=9) P value
* PpH 747+0.1 7.44+0.1 ns
*  Volumen (ml) 2.23+0.3 291403 <0.05
. Conteo de espermatozoides totales (10%/ml) 141 + 31 250 + 68 <0.05
. Motilidad de espermatozoides 88 + 20 183 + 48 <0.05
. Morfologia normal de espermatozoides (%) 76 + 2.0 77+ 1.2 ns

Efecto sobre el crecimiento benigno de la préstata™

0.50 -
*Peso de la prostata de ratas adultas 0.45 - -
tratadas durante 7 dias con diferentes
ecotipos de maca (2 g/kg peso . 0.40 -
corporal). S .35 4
S 0.
; . O
No. animales: Control (35); rojo, S 0.30 4
amarillo, negro (12 c/u). 3
_ a 0.25
«Control: recive sélo vehiculo
0.20 . . . .
Control Rojo Amarillo Negro

(*) Gonzales et al. 2001. Asian J Androl.
(**) Gonzales et al. 2005. Reproductive Biology and Endocrinology Exportaciones por casi US$ 29 millones el 2014



Valor agregado, innovaciones y uso de la biodiversidad

CH 0)
. Py Es necesario estandares de calidad

HACCP, BPM, IS0, etiquetado, fichas técnicas

SUPERFO0DS from the nasune SUPERFGODS from the nat

Cual es el principio activo de la maca?

BioFines
RED MACA
POWDER

oooooo
USDA .

US$ 175/kg

BioFines BioFines
YELLOW MACA BLACK MACA
POWDER

ORGANIC

Cual es el marcador de calidad
que deben usar las industrias para
asegurar que el producto cumplira
con el efecto deseado?

Mayores oportunidades de ampliar el mercado
Mayor sostenibilidad

US$/kg -
+) _ )

En el mundo existen mas de 1,200 solicitudes de patentes



Journal of Ethnopharmacology 211 (2018) 126—-170

Journal of Ethnopharmacology

journal homepage: www.elsevier.com/locate/jep

Contents lists available at ScienceDirect

Review Article

Is the hype around the reproductive health claims of maca

CrossMark

(Lepidium meyenii Walp.) justified?

Shruti Beharry, Michael Heinrich*

Research Cluster Biodiversity and Medicines/ Research Group Fharmacognosy and Phytotherapy, UCL School of Pharmacy, 20-39 Brumswick 5g., London

WCIN 1AX, United Eingdom

ARTICLE INFO

Compaounds studied:

Imidazole alkaloids (Lepidiline A, Lepidiline B,
Lepidiline C, Lepidiline D and macaridine)
Macahydantoins

Macat hiohydantoins

Meyeniina

Macamides [alkamides unique to maca)
Glueosinolates

Tetrahydro-[i -carbaline

Kaywords:

Maca

Lepidium meyenii
Lepidium peruyianum
Fharmacological activity
Phytoc hemistry
Reproductive health

ABSTRACT

Ethnopharmacological relevance: Maca — Lepidium meyenii Walp. has been cultivated amnd used by Andean
people for over 13002000 years in Peru as food and medicine. Starting in the late 1990's it has developed into
an important herbal medidne in China and is now cultivated there widely, too

Aim of study: This study aims to provide an insight into the emergence of maca on the global market as an
alternative remedy to treat reproductive bealth related problems in both men and women and to critically assess
these health claims.

Methodology: A search of electronic databases such as EMBASE and a hand -search was done to acquire peer-
reviewed articles and reports about maca.

Results and discussion: Lepidivm meyenii is used traditionally as a tonde, fertility enhancer for both humans
amd cattle, amd to treat a variety of ailments such as rhenmatiem, respiratory disorders and anaemia among
others. Maca root is cooked, baked, fermented as a drink and made into porfdge. In the last twenty years, maca
was introduced onto the global market and demand has dramatically grown over this time with its promotion on
the imternet, as the ‘Peruvian Ginseng' for libido and fertility enhancement. It has also been said to treat
menopausal symptoms, erectile dysfunction and benign prostatic hyperplasia. The sky-rocketing demand for the
plant has seen a shift from traditional cultivation methods to mass production practices with the use of
fertilisers and also pesticides; as maca is now grown in areas other than the Andes such as in the Yunnan
provinee in China. This can potentially affect the phytochemistry and composition of the plant and thus, the
quality, safety and efficacy of maea products. Meamw hile, research into maca’s medicinal properties has followed
the spike in popularity of maca aml has been focused mainly on maca’s aphrodisiac and fertility enhancing
properties. So far, the in vive studies and clinical trials comducted have yielded inconclusive results. Some of the
key limitations reside in methodology amd sample size. Chemical profiling, led to the discovery of new

Conclusions: To date, the health claims of maca cannot be fully supported from a scientific standpoint and
more research is needed. It appears that the indigenous local knowledge about the health benefits of maca has

hype esp. in China) also has had serious consequences for the local producers in Peru. The lack of protocols to
regulate the production and marketing of maca during this rapid expansion, poses a threat to both the safety of
consumers amd the sustainability of supply.




Yacon (Smallanthus sonchifolius)

Usos tradicionales

Desordenes gastrointestinales
Cosumido por diabéticos
Consumido para no envejecer

Hojas: muy fuerte actividad antioxidante

Acido clorogénico
Acido cafeico
Lactonas sesquiterpénicas

Raices: fuente de fructooligosacaridos (FOS)

FOS: 40-60% de la materia seca

Fructooligosacaridos (FOS)
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JOURNAL OF MEDICINAL FOOD FULL COMMUNICATION

J Med Food 00 (D) 2015, 1-7
i) Mary Ann Licbert, Inc., and Korean Society of Food Science and Nutrition
DOIL: 10.108%jmf. 2014.0115

Yacon-Based Product in the Modulation of Intestinal Constipation

~” . . 1 .. . . 2., : . .e 32
Monica de Souza Lima Sant’Anna, Vivian Carolina Rodrigues,” Tatiane Ferreira Araujo.
e . .13 . . -4
Tania Toledo de Oliveira;, Maria do Carmo Gouvela Peluzio,

oy . .2
and Celia Lucia de Luces Fortes Ferreira

'Department of Nutrition, Federal University of Sergipe/UFS, Sao Cristovdo, Sergipe, Brazil.
“Department of Food Technology, Federal University of Vicosa/UFV, Vicosa, Minas Gerais, Brazil.
‘Department of Agricultural Biochemistry, Federal University of Vigosa/UFV, Vicosa, Minas Gerais, Brazil.
*Department of Nutrition and Health, Federal University of Vicosa/UFV, Vicosa, Minas Gerais, Brazil.

ABSTRACT This study aimed to assess the effects of a yacon-based product (YBP) on constipation in adults, including the
elderly. Forty-eight individuals were recruited and divided into equal intervention groups named the test and control groups.
The YBP (test) and the control {maltodextrin) were dissolved in commercial orange juice. The volunteers for the YBP/test
group consumed, on a daily basis, orange juice containing 10 g fructooligosaccharide (FOS)/inulin per day. The control group
consumed, on a daily basis, orange juice containing 25 g of maltodextrin. The study had a span of 30 days. We evaluated the
participants” frequency of evacuation, consistency of the feces, constipation score, abdominal symptoms (flatulence, pain, and
abdominal strain), and effects upon the microbiota, pH, lactate, and short-chain fatty acids (SCFAs) of the feces. The study
showed an increased number of evacuations after the consumption of the YBP as well as an improvement in the consistency of
the feces and a reduction in the constipation score. After 30 days of intervention, the group that consumed the YBP showed
higher counts of Bifidobacterium, lower Clostridiim and enterobacteria counts, and lower fecal pH. In relation to SCFAs, no
significant change was found after the intervention. However, the lactate concentration was higher in the test group when
compared to the post-treatment control group. The YBP was effective in improving constipation symptoms: not only was its
functional characteristic in reducing constipation symptoms evident but it also demonstrated usefulness as a potential therapy.

KEY WORDS: e constipation e functional food e prebiotics e yacon



Clinical Nutrition 28 (2009) 182-187

Contents lists available at ScienceDirect

Clinical Nutrition

journal homepage: http://intl.elsevierhealth.com/journals/clnu

Original Article
Yacon syrup: Beneficial effects on obesity and insulin resistance in humans

Susana Genta?, Wilfredo Cabrera ?, Natalia Habib?, Juan Pons®, Ivan Manrique Carillo ¢, Alfredo Grau®,
Sara Sanchez **

2 Instituto Superior de Investigaciones Bioldgicas (INSIBIO), Consejo Nacional de Investigaciones Cientificas y Técnicas (CONICET), Universidad Nacional de Tucuman (UNT),
Chacabuco 461, 4000-5an Miguel de Tucuman, Tucumdn, Argentina

b Unidad de Endocrinologiay Nutricion, Hospital Angel Padilla, 4000-San Miguel de Tucumdn, Tucuman, Argentina

“Centro Internacional de la Papa (CIP), Av La Universidad 1895, La Molina, Lima, Peril

4 aboratorio de Investigaciones Ecoldgicas de las Yungas, Universidad Nacional de Tucuman (UNT), C.C.34, 4107-Yerba Buena, Tucumdn, Argentina
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Yacon syrup (n=20): 30 g/d/woman Placebo (nh=15) > do raices y lubéroulos andinos:
" 3 ~ Una década de investigacién para el
desarralle (1203-2003)
Pre-treatment 120 days after Pre-treatment 120 days after
Body weight (kg) 91.2+8,4 76.2+6.1* 90.7+10.3 92.3+10.1 8A
BMI (kg/ m?2) 3442 28+3 * 33+3 3244
Wiaist circumference (cm) 105.1£5.0 95.2:4.8* 101.4+3.1 101.9+2.4
Stool frequency (time/day) 0.28+0.08 0.99+0.05 * 0.30+0.10 0.30+0.10
Serum glucose (mmol/l) 4.7+0.7 4.2+05 5.06+0.55 4.84+0.66 h Jarabe de yacon:
Principios
Serum insulin (uUl/mI) 126+1.7 7.3:24 13.7+1.3 142415 Srech EREs
HOMA-IR 6.3=1.1 2.1+09* 5.35+0.09 5.66+1.01
Total Cholesterlol (mmol/I) 5.3+0.8 5.2+1.0 5.33+1.11 5.20+1.07 |
LDL-cholesterol (mmol/l) 3.5:0.7 2.5+0.3* 3.64+0.63 3.43+0.71
HDL-cholesterol (mmol/l) 1.2+0.16 1.5+0.3 1.14+0.35 1.30+0.30

Iviin Manriqus
Adeima Phrmaga

Exportaciones por casi US$ 3 millones el 2014.



Muy poca innovacion

Washing Disinfecting Peeling Juicing Filtration
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Leaflets

Syrup

En el mundo existen méas de 3 mil solicitudes de patente (Perd, solo 6)



Investigacion en biodiversidad, desafio y responsabilidad de las empresas
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Efecto de la Variedad (biodiversidad)

Efecto de la poscosecha
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Graefe et al. 2004



Modelos empresariales y vigilancia tecnologica

La CE ha autorizado en 2017 las dos primeras alegaciones en salud para la inulina 'y la oligofructosa (FOS) de la achicoria:

10 YEARS ) benee infal -

connecting rutrition and hesith

Aboutus Ingredients v Benefits + | Expertise v Careers News~ Downloads ~ Events~ Contact

BENEO talks bt

Webinar: Catering to the snacking

generation

Learn how our ingredients help to make snack recipes more
tasty and healthier. Register and getinspired by consumer
insights and ingredient solutions that nurture healthier habits.

» Read more about healthy snacking

# { R

“La inulina de achicoria contribuye a la funcién normal del intestino mediante el aumento de la frecuencia de
deposiciones”

“El consumo de alimentos/bebidas que contienen inulina/oligofructosa en lugar de azucares causa un menor
incremento de la glucosa en sangre tras su ingesta en comparacion con aquellos alimentos/bebidas que contienen

azucar”



MUCHAS GRACIAS

"Sea el alimento tu medicina, y la medicina tu alimento". Hipocrates (460-377 AC)

“Somos lo que comemos”. Ludwig Feuerback (1804-1872)
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