Lupulo vy Lupuladas

(clase 2)

Lic. Sebastian Oddone
Especialista en Fermentaciones Industriales



Hoy vamos a hablar de «aroma»

» La quimica del aroma es mucho mas compleja que la
del amargor

» La cromatografia gaseosa (1950) permitiéo descubrir
los cientos de componentes del lupulo que impactan
en aroma

* No existe una simple formula que correlacione la
composicion en aceites y el flavor desarrollado

= El aroma a «lapulo», hoppy aroma es una
combinacioén sinérgica



Ocurres cosas tan complejas como esto:

Un estudio aleman reporté que una mezcla de
cariofileno y nerol (2 componentes del aceite de los
lupulos) tendria un umbral de flavor de unos 170 ppb.

Comparado con los umbrales individuales de 210 y 1200
ppb respectivamente. Lo mismo ocurre con otras
combinaciones.

Los porcentajes de cada componente en las mezclas
también cambian los umbrales de percepcion



Acelites

e

Principal Constituents of Hop Oils

ESSENTIII\L OILS
| | |
HYDROCARBON OXYGENATED SULPHUR
FRACTION FRACTION FRACTION
50-80% | 20-50% [<10% ]

* Highly volatile
* Not very soluble

*Apparent when
dry hopping

* VVolatile
* More soluble

*Desirable hop
characters

* Highly volatile
*Undesirable

*Sulphury, dirty
aromas

60+ compounds

230+ compounds

30+ compounds
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Myrcene - = . - 3-sulphanylhexan-1-ol
Estimated threshold: ~30 ppb Estimated threshold: ~60 ng/L
in beer (Hieronymus, 2012) (Takoi, 2006)

Linalool b’

Estimated threshold: ~10 ppb
in beer (Almaguer, 2014)
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Aceites

b

Aroma a [ Hydrocarbon |e
lUpulo fresco | d

| Aliphatic | [ Monoterpenes
]
o . U i W
Ir{‘I;'-ll'r'ltiu‘u: dewclic | |"|."||:!|r1-|,'.||!_'.|||'|_'.|i|:.‘| [ Bicyelic | Acyelic

Dctane

2-Pentenes - ’ ’ 1
lsoprens _ :

Undecane B-Myrcene Limonenea a-Finene a-Farnasen
Dadecane p-Cymene B-Pinene B-Farnasen
Tridecane a-Phellandrens

Tetradecana B-Phellandrene

Pentadecane

Hexadecans

Hepta n

| Heptadeca n_:,

Hidrocarbonados: fraccion muy volatil y muy poco soluble. Se oxidan y
polimerizan facilmente.



Aceites

[ Hydrocarbon s
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Especiadas
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] | Bicyclic |
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[ Sez-quittmm?]/

| Monocyclic

i Bicyelic |
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| Tricyelic |
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|

a-Finene
B-Pinens

a-Farnasene
B-Farnasene

Germacrens B
Germacrene O
Humulena

B-Caryophyllene r'f;ara{am phurene-h\"

B-5Zelinens
v-Cadinene
b-Cadinena

meta-Camphorene
B-Bosabolene
a-Muurolens
y-Muuralene
a-Cubebene
Calamenens
v-Calacorene
e-Calacorene
B-Elemene
Cadalene

\ a-Corocalene /



Aceites

ene b
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calene { Oxygenated 1
|

Oxigenados: contiene

compuestos volatiles y otros 3 L;‘“—MEW, coters |
menos volatiles. Con el tiempo ins
algunos hidrocarbonados y saturated | [ Unsaturated | Saturated
algunos compuestos volatiles l l S .
oxigenados se van p . - !
transformando en oxigenados o [uﬁ} e
;= Octanaa d-Heptencate -Methylpentan
no VOIatIIeS' mul:u:n:-:i E-Dadecencate :-;zhw.n: urntziﬁate
Decanoate S5-Methylhexanoate
Lndacangate d-Methyl-2-hegensate .
, Dodecanoat 2.5-Dimathylhaxanaa B
iy E-Fl.l'lt-rh','ll:r.-pﬂann:ltr' N
Fhipthyloctanoate .
8-Methylnonanoate -
g-mMethyldecancate
4-Ethyl-2-pentencate
Geranate

4 2-Methylnonancate _._._.-"




Aceites

Puede brindar

Caracter especiado
y herbal

aroma en late hop,

L
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mas temprano se Alcahols
pierde. 24
Terpene l Sesquiler pene ]

[ Aliphatic/aromatic
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Brinda notas

.I'

florales y citricas

,-""E!Ethannl ; -‘HI

¢ Linaloal fﬂerﬂml
Garaniol a-Cargophyllens
ol alcahol [apollan-11-ol
- f icyclohumuladia
Terpinen-4-ol Hurni
Perrillyl alcohol Hurmislenal-11
Kyrtenol Hurmushol
1-Bdethyl-4- Epl-cubenal
oprogenyl-1- 1-Caryolamnsd
oyclohesan-5-0l a-Eudesrmol
| Myreemal 4| y-Eudesrmssl
T-Muuralal
a-Cadinal
T-Cadinal
S-Cadinol
Junenol

"\\E_-ren-:h-.- alcohol _/"I

= PII.I'Jﬂ'lII.I:
1-Butanal
1-Pentanal
Z-Pentangl
1-Haxamal
1-Haptamal
1-Octanc

1-Momnanol
Z-Monanol
1-Dacangd
1-Undacanod
1-Drosias c @il
2-Methyl-1-progand
2-Methyl-1-butanal
4-hMethyl-1-pentanal
3-Methyl-1-butang
Z-Methyl-3-buten-2-ol
3-Methyl-2-buten-1-ol
[rans-3-Hexan-1-0d
frd-2-Hexan-1-ad
1-0cten-3-ol

Benzyl akoohol

10-Mathyl-5,9-

“undecadien-1-ol _,_/J

Aldehydes |

I-""‘-I:Il:'r:.'ln.'lul
Heptanal
Octanal
Monanal
Decanal
Undecanal
Dadecanal
Tetradecanal
2-Hexanal
2-Heptanal

2. 4-Hexadlenal
2. A-Heptadienal
2-0ctenal
2-Monenal
2-Decanal

2 4-Monadianal
Geranial (Citral A)
Meral [Citral B)
Furfural
3-Methiyl-2-butenal
3-Ethylbutanal

Benzaldehyde

N

\2-Phenytacetaldehyde ./



Aceites

Acids Ketanes Epoxides
Y W W
3-Methylbutanalc £ Acetone ™ [ Caryophyllena oxide
2-Methylprapanalc I-Heptanane Hurnulene epouds |
d-pethyl-3-pentenaic 2-Oetanone Hurnulene eposide |1
A-Hydrouy -d-methyl-2-pentenaic 2 NONAMNE Hurnulene diepoxide
I-Decanane [

I-Undecanone
2-Dodecanone
2-Tridecanane
2-Tetradacanone
2-Pentadecanone
2-Hexadecanane
Carvoms
Pentadecen-2-ane
1-Hepten-2-nne
Dacen-2-one
4-Undecen-2-ona
Tridecan-2-ane
o-Tetradacen-2-one

B, O-Pantadacadian-2-ane
Humulenone-l|
Humuladianone
2-Mathyl-2-butanone
A4-Mathyl-2-pentanona
g-Methyl-2-decanons
1-Ethyl-2-butanone
F-Methyd-2-octanone
1-Methyl-2-pentancne
4-mlathyl-3-pentan-2-one

\‘ii:l'-'leth-pi-ﬁ-hepten-é-unﬁ;"
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Aceites

Frutales y florales
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Aceites

Ajo, cebolla
N -
Frutas exoticas,

Vegetales uva, maracuya
cocidos, queso
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Aceltes

Myrcens - green, | B-Pinene - spicy, |  Humwdene - Caryophylene - Geraniol - floral, | Linalool - floral,
Hop Variety (€5n0us pingy, woody woody amesene - foral|  sweet, rose ona Other Ods
ANUM™ 20.65%) 10.05 0.
ARILLO® 0. 17. 06
Em‘n GOLD 2682 0.54 231
) Q. 04 19.85
ewers Delight 0. P 0. 0. )
rewers Gold 7 ) s 961
LLLION 4911 0. 18.84 10.55! 0.4 0.21 0.7
CASCADE 6. 0.
Centennial
CHELAN 5035 0. 0.
CHINDOK 3221 3
CITRA® 0. 0.77%
Cluster 0.6 845/ 0.31 L
Columbus 7. 0.25
CRYSTAL 446 0.6 22 [ 19.1
EQUINGX™ 19. ] 0. 0
e 6. 0. 17,
aena 4745 0.71 7. 0.41%] 2
Glacier 43395 911 0. o
id E X 0.71 a 19.95
R Brewers Gold 30 B
GR HALLERTAL 2. 0. 0.
IGR Harkules 4425 0. 25 B 217
IGR Northern Brower 354 i 2 = Q.
R PERLE 6.
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Halertau 32.39%| 564 5. 0. o 19.9
HORIZON 0. 3.51 0.22% ;
Liberty 4 958" 0.55 20
num 4124 0.6 31.21 3 0.4
LENNIUM 4455 0.65 22. 936 Q 22.
pOSAK™ 0550 21
AT HOCO 419 0.65 26.80%] 0.26% 3
DAt Rainier 0.78%] 17.92%)| 7 0.29%)
Newport 219 0. 17 9.24 0.41 0.20%) 19.3
Northern Brewer 39. 0.66%) 29 0.61
MNugget S115% 0.67% 18 a 12
PALISADE* %a 0.25%; ’ 129
PERLE e = 1 0.22%|
H 28. 10 0.22% o7
E::mm 25.81" 7. £ e
EaMCOE" $035 17.42%] an 061 2125
| ACE S0.49% 0. 22.62% 7. 5. 0.31 05
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Los perfiles de los lupulos

MOSAIC
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os perfiles de los lupulos

Dank/Catty Tropical Fruit

Onion/Garlic _ Stone Fruit
Earthy/Woody Apple/Pear
{
~=Aroma
==Flavor
Grassy Melon
Resinous Berry

Pine Floral

Spicy/Herbal



Ejemplo: MOSAIC

http://brulosophy.com/2017/02/16/the-hop-chronicles-mosaic/

The 3 characteristics endorsed as being most prominent by participants:

Aroma Flavor

Tropical Fruit Resinous

Citrus Citrus & Pine (tie)
Resinous Tropical Fruit

The 3 characteristics endorsed as being least prominent by participants:

Aroma Flavor
Onion/Garlic Onion/Garlic

Earthy /Woody Apple/Pear

Apple/Pear Berry

Participants were askad to the pungency of the hop the hop character.

They were then instructed to identify beer styles they thought the hop would work well in.

¥ oE S OB ® o OB oB B ¥

Froquency Of Rating
B E Tk

il
E


http://brulosophy.com/2017/02/16/the-hop-chronicles-mosaic/

Lupulo vs Cerveza
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Cryo Hops

Cryo hops es un producto de Yakima
Hopunion. Disefiados para elaborar
cervezas extremadamente aromaticas y
con baja o nula astringencia

Se trata de lupulina concentrada, sin
material vegetal.

Se utilizan en dosis a la mitad que los
pellets, y en general se incorporan tanto
pellets como cryos en mezclas en
proporciones 30 a 50% del cryo.




Cryo Hops

LUPOMAX™ Concentrated Hop Pellets

LUPOMAX™ is a new concentrated pellet that is consistent, efficient,
and optimized for hop flavor. LUPOMAX™ has less vegetative matter

compared to regular hop pellets so you get hop flavors that are bigger,

bolder, and brighter! Less vegetative matter means less beer loss, less
solid waste, and more beer to enjoy. LUPOMAX™ is variety and crop
year specific and made with premium lots that are selected to deliver
consistent true-to-type flavor year over year.

LUPOMAX™ = Consistent lupulin concentration for
optimized hop flavor.

- Consistent lupulin concentration for optimized hop flavor

- Sensory Plus™: process delivers consistency and true-to-type hop
flavor

- Lupulin standardization for reliable brewing performance

- Reduces beer loss; more beer to sell

When replacing T?0 pellets with LUPOMAX™, use 70% of the hops
called for in your recipe.

INTRODUCING

LUPOMAX

New from HAAS Innovations

¢
'0’3’0‘

y




Productos alternativos

CURRENT AVAILABILITY CPELLETS e S

1X5KG/11LB | 4X5KG/11LB ALPHA* OIL*{mL/100g)
AMARILLO® BRAND voxroa @® ® 13 - 20% 18- 4.1
CASCADE ® ® 12-19% 19-37
CENTENNIAL ® ® 13-22% 18-54
CITRA® BRAND uec 3sacv ® ® 19 - 30% 24-66
EKUANOT® BRAND uBc 368 cv ® ® 21 - 26% 38-60
LORAL® BRAND mEC 291 CV ® ® 18 - 23% 3.0-49
MOSAIC® BRAND Hec 369 CV ® ® 21 - 26% 23-43
PALISADE® BRAND ycracv ® ® 12-18% 14-36
SIMCOE* BRAND ¥cr1acv ® ® 215-27% 26-45

* Actual alphs and oil percentages will vary based on lof and crop year

AMERICAN NOBLE HOPS™ TYPICAL ANALYSIS
CURRENT AVAILABILITY PELLETS ALPHA BY UV SPECTROSCOPY & DIL BY DISTILLATION

1X5KG/11LB | 4X5KG/11LB ALPHA* 0IL*(mL/g)
AMARILLD®* BRAND vexro1 ® ® 1.5% =1
CASCADE ® ® 0.8% =1
CITRA®* BRAND uEecC 394 cv ® ® 26% =1
LORAL® BRAND nec 291 cv ® ® 3.0% >1
MOSAIC* BRAND mec 388 cv ® ® 22% >1
PALISADE®* BRAND vcr acv ® ® 15% =1
SIMCOE® BRAND vcr 1acv ® ® 2.2% =1

* Actual alpha and oil percentages will vary basaed on lof and crop year



Terpenos
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Terpenos
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Extraidos con CO2 supercritico



Los Glicosidos del Lupulo

“Biotransformacion”

0 g 18 0
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ENZYME (B-glycosidase)

LINALYL GLYCOSIDE (Non-aromatic)
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HOP OIL (Linalool) AROMATIC

(b) atenpineol
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El O,: el peor enemigo

Una cerveza (especialmente lupulada) podria oxidarse en
distintos momentos e instancias del proceso de elaboracion:
Consumo de antioxidantes por oxidacion del lado caliente

Durante la fermentacion primaria si utilizara un fermentador con una tapa
medio floja, o bien por ingreso de oxigeno al momento de alguna adicion.

Cuanto menor es el volumen del fermentador, mayor el riesgo de oxidacion
(mayor area de contacto)



Oxidacion de los aceites

En general disminuyen los contenidos de aceites, particularmente mirceno.

Los sesquiterpernos podrian generar productos de oxidacion durante el hervor que
favorecerian los flavor conocidos como «kettle aroma, tipicos de algunas cervezas
alemanas. Se trata del aroma especiado, herbal y terroso.

La oxidacion de algunos aceites de sulfuro durante el whirlpool podria causar aromas a
ajo y cebolla en la cerveza.

La oxidacion de otros aceites podria generar aromas de carton hiumedo, o aromas tipo
caramelo o toffee.



Oxidacion de los aceites




Ahora vamos a hablar de «<amargor»

* Principalmente determinado por las resinas alfa
(humulonas) y beta-acidos (lupulonas)

oOH
H

Mo Hcl

ALPHA-ACIDS HETA-ACIDS
HUMLULOMNE (1a) R =CHyCHIL Hgk LUFULONE (2a)
COHUBMULONE (1% CHICH CIHLUPULCKE (Zh)
AFHUMULOMNE § 1e) CHICHy I HACHy ALLLUPLLOGNE (2}

= Sin embargo, veremos que hay otros compuestos con
efecto sobre el amargor



Productos alternativos

CURRENT AVAILABILITY CO. HOP EXTRACT e I PICAL ANALYSIS
24 X 150 GMA 12 X300 GMA ALPHA* BETA* OIL*(mL/qg)

AMARILLO®* BRAND vaxro1 ® ® 38 - 45% 25 - 33% 5-8
CASCADE ® ® 35-42% 35 - 40% 4-7
CHINOOK ® ® 56 - 2% 15 - 20% 6-9
C1Z ® ® 55 - 65% 15 - 20% 7-10
EKUANOT® BRAND uEc 386 ® ® 55 - 1% 14-17% §-12
PAHTO™ BRAND uEc saz ® ® 68 - 75% 14 - 16% 4-8
MILLENNIUM ® ®
MOSAIC®* BRAND uec 189 ® ® 58 - 66% 15-17% 6-9
NUGGET ® ®
SIMCOE® BRAND vcr 14 ® ® B0 - 65% 16 - 19% 5-8
WARRIOR® BRAND vcr s ® ® 60 - 68% 16 - 18% 4-7

* Actual alpha and oil percentages will vary based on lof and crop year
Yakime Chiaf Hops offers C02 Hop Extract in full case g itigs. fndividual tin sedes are available fo customers of Country Malt Group.




Nuestros datos

Canal de YouTube Youl{ )
Capacitaciones El Molino

Nuestra WEB
www.capacitacioneselmolino.com l@l

Instagrom,
Instagram y Facebook

@capacitacioneselmolino facebook mily

Consulta por nuestra MEMBRESIA MENSUAL



http://www.capacitacioneselmolino.com/

