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Importancia del Calcio y Magnesio

Calcio (2+): ayuda a disminuir el pH, estabiliza a la alfa-amilasa,
ayuda a flocular levaduras y coagulos. (max. 250ppm)

Magnesio (2+): esenciales para el funcionamiento de algunas
enzimas (max. 50ppm)

20

Ca

Calcium

Magnesium
 24.3050




Importancia del Calcio y Magnesio

The effects of increased magnesium and calcium
concentrations on yeast fermentation performance in
high gravity worts

AbStraCt E. M R Rees, Graham G. Stewart  Journal of the Institute of Brewing Published - Sep 1997

The response of a number of Saccharomyces cerevisiae (ale) and Saccharomyces uvarum (carlsbergensis) (lager) strains to
altered starting levels of magnesium and calcium in 12°P (1048 original gravity) or 20°P (1080 original gravity) wort were
investigated. In general, the same trends were observed in all 6 strains, however the extent of the response to adjusted levels of
magnesium and calcium were found to be strain dependent. The results indicate that an increased ratio of magnesium to

calcium causes an increase in the initial fermentation rate, the rate and yield of ethanol produced and an increase in vitality at

the end of fermentation, in all strains employed. Upon increasing the calcium to magnesium ratio it was found that the initial

fermentation rate was decreased, resulting in an increased attenuation time in the case of the lager strains. It was also noted

that increasing the calcium to magnesium ratio led to a decreased ethanol production, maltotriose uptake, and in the case of

the lager strains, maltose uptake was also adversely affected under these conditions. Altering the calcium and magnesium levels
had no effect on the viability of the yeast or on glycogen levels.



Importancia del Calcio y Magnesio

Influence of Magnesium and Calcium Variability on Yeast Fermentation Performance™

MAGNESIUM CALCIUM MAGNESIUMTO | FINAL ETHAROL
Nl il vl

cerevisiae White wine 1,217 114 10.7 87 +1.6
must
DBV 2168 47 768 0.06 48 23
100 450 022 5.6 0 (control)
5. cerevisiae DCLM Cane molasses
190 450 042 6.8 +1.2
225 140 1.6 6.0 0 (control)
S cerevisiae NCYC 257 710 036 58 0.2
108 Malt wort 265 1,675 0.16 57 03
(DG 1062) 280 2100 0.13 418 -1.2
1,500 10,000 0.15 L7 0 (control)

5 cerevisiae DCLM
1,500 1,000 1.5 17 +2.0
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Importancia del Calcio y Magnesio
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Fig. 1—Changes of ethanol and sucrose concentrations during fermentation of
sucrose (20% wi/v) having different calcium concentrations (0—2.16% wiv of Ca*")
by Saccharomyces cerevisiae. (Open symbols represent sugar contents and filled
symbols represent ethanol content at different calcium concentrations; O, @ 0%; A,

A 0.72%; O, @ 1.44% and 0, +2.16% Ca™").

Chotineeranat, S. ef al. Proc. Int. Soc. Sugar Cane Technol., Vol. 27, 2010



Aporte de minerales de las maltas

Effect of Malting on Chemical Composition, Minerals Content and Microbiological Quality
in Different Varieties of Barley (Hordeum vulgare)

Saeed Abdullah Badahdah ', Baraka Mohamed Kabeir Baraka' and Salma Elghali
Mustafa'

|.Department of Food Science and Technology, College of Agricultural Studies, Sudan University of
Science and Technology, P.O. Box 71, Shambat, Khartoum North, Sudan.

"Corresponding author: Email saced seefi@hotmail.com
Article history: Recieved: October 2018

Accepted: November 2018

Table 3: Mineral content (mg/100g) of non-malted and malted barley

Minerals Treatment Varieties
A B C
Ca Non-malted 27.17£1.37.} 212.11+4.88", 24.35+].38°,
Malted 26.66= 0.54,° 207.95+5.88", 22.5240.20%,
K Non-malted 208 67+0.81°, 266.68+1.17%, 252,67 +4.02°,
Malted 277.27+5.54%, 249 8249 86", 220.11+0.60°,
P Non-malted 22845 75%, 231.6+1.10°, 209.81+0.95",
Malted 210.99+121°%, 228.15+5.07°, 213.66+2.31%,
Na Non-malted 9.60+0.63", 6.56+0.26", 8.19+0.63°,
Malted f.56+0.25%, 5.38+0.095"%, f.56H0.26%,
Cu Non-malted 0.95+ 0.29°, 0.54+0.03", 0.68+0.02%,
Malted 0.73+0.05%, 0.49+0.011", 0.51+0.1%,
Fe Non-malted 2,54+ 0.020°, 1.93:0.68", 2.12+0.01%,
Malted 1.96+0.15%, 1.55+0.12%, 2.040.03%,
Mg Non-malted 64.27 £2.31°%, 52.64+0.39", H8.53+0.92°,
Malted 60.53+0.68%, 51.37+0.95"%, 60.87£0.77%
Mn Non-malted 1.29+ 0.02%, 1.15% 0.05°, 1.23+0.06%,
Malted 1.08+0.01%, 1.02+0.051°%, 1.02+0.01%,
Zn Non-malted 1.65+0.13%, 1.49£0.12°, 1.77+0.26%,
Malted 1.48+0.30°, 1.55+0.18°, 1.31+0.1%,




Aporte de minerales en insumos

J. Inst. Brew., January-February, 1977, Vol. 83, pp. 15-16

DETERMINATION OF METALS IN BREWING MATERIALS BY FLAMELESS
ATOMIC ABSORPTION SPECTROSCOPY

TABLE 111 Mctals through the brewing process.

By T. R. M. HeLiw®* anp J. C. SLAUGHTER
(Deparrment of Brewing and Biological Sciences, Heriot-Wanr University, Chambers Street, Edinburgh, .

Wort Beer
Mctal® Malt Hops SG 1040° OG 1040°
Mg 1018 2205 696 600
Ca 544 10270 75 100
Al 246 192 042 026
Fe 518 361 010 008
Mn 133 821 015 012
Zn 16:4 476 0118 0036
Cu 46 169 0054 0015
Ni 049 29 002 0015
Pb 020 12 002 002
Co 014 <005 00l <0002

* Concentrations arc given as mg/kg dry weight of malt and

hops, and as mg/l wott and beer.
of malt and | g hops were used (o

(0G fW)usinglhcleclm we described in the Mcethods section.,

oduce 500 ml of beer

Conditions for metal analyses are given in Tables | and 11

Table 34.3 Minerals in malt (mg'kg dry matter)

Minerals Reference 1° Refarence 2° Reference 3°
K7 3,530 3,618

POZ- 6,329

hlqé' 1,155 1,370 1,421

Ca* 479 730 B24

Ma* 282 25.0

Cl- 830

S0 300

S0, 5,260

Notes: The quantity of different minerals in malt from different
authaors.

#Kolbach and Rinke [1963).

b Holzmann (1975).
“Mandi et al. (1972).

Table 3. Content of metal ions in hops (mg'kg original
weight)

lon Bitter hops Aroma hops
Mg™ 1846 £44 3° 239354 b
Mn** 605+12a 705+21b
iy M1+10a 368+09b
Fee 200+06a 210+1.1a

*Walues are means + 5D {n=4); letters within the same jon indi-
cate homogenous groups.




Aporte de minerales en trigo
malteado

Table 2. Content of metal ions in wheat malt and barley malt

Received: 2 October 2014 Revised: 28 November 2014 Accepted: 23 February 2015 Published online in Wiley Online Library: 30 March 2015 glﬁll‘l& [I-n,glll'kg uriginal 'I“’Eig h-“
(wileyonlinelibrary.com) DOI 10.1002/jib226

. lom Wheat malt Barley malt
Effect of wheat malt on the concentration of -
: : - Mg~ 13875+ 28 a° 1360.2 + 206 a
metal ions in wort and brewhouse by-products e et 10a 09050
Aleksander Poreda,’* Monika Bijak," Marek Zdaniewicz," Marek Jakubowski? In 2B3+1.7a 249+13 b
and Malgorzata Makarewicz' Fe 160+09a 134+08b

"Walues are means = 50 (= 4): letters within the same ion indi-
cate homogenous groups.

— 1000 120

= 900 e t T I I 1 - Table 5. Content of the metal ions in hot trub collected after

£ 108,10 109.9 107.0 I : T 100 ; baili /ka d iaht

= 800 : —| - T # wort boiling (mg/kg dry weight)

w a & a a a ab 6.4 an =

B 700 - <

£ 600 ‘j‘ B © |af be 80 3 Hot trub lon concentration in hot trub

o | ny = E B 0 =

o 1 2 2+ 2+

;.E 500 A t 0 @ Mg Mn Zn Fe

g 400 50 & a

= < WMy, 281312472 296+50a 533+37a 282+22a

5 300 403 WMape 2994+306a 381225b 663+41b 287+07a

200 0 % WMy, 290121002 429250b 558+92a 293:45a

5 100 5 WMeos, 3115338a 543%32c 57.1:82ab 443:42b

H 10

a8 0 o *alues are means + S0 (n=4); letters within the same ion indi-
0 0 40 &0 cate homogenous groups.

Wheat malt share in load [%]
Clspent grain 01 1st wort Bhopped wort



Aporte de magnesio en otros
granos y adjuntos

Table 2. Concentration of Mg determined by FAAS in brewing grains.

Ingredient® Magnesium (mg/L)
Barley
Pale Malted Barley 27.7 £ 00017 (1.10y)
Organic Malted Barley (A) 4.8 = 0.0012 (2.14)
Flaked Barley (B) 51.2 = 0.0012 (0.44)
Toasted Barley Flakes (A) 76.8 = 0.0021 (0.55)
Toasted Barley Whole 31.7 £ 0.0017 (0.98)
Dark Munich Malt 99.6 = 0.0012 (0.24)
Chocolate Malt 42.1 + 0.0006 (0.26)
Adjunct
Malted Wheat (B) 111.,5 = 0.0007 (0.13)
Malted Rye 1093 + 0.0026 (0.50)
Flaked Oats 165 £ 0.0017 (l.62)
Flaked Oats (B) 87.2 = 0.0062 (1.46)
Flaked Rice (C) 8.5 =+ 0.0017 (2.44)
Flaked Wheat (B) 532 + 0.0021 (0.76)
Flaked Com (B) 87.6 = 0.0040 (0.94)
Flaked Rye (C) 799 <+ 0.0036 (0.92)

“Cormresponding letters indicate ingredients obtained from same suppliers.

34

Minerals in Beer

Luigi Montanari, Heidi Mayer, Ombretta Marconi and
Paolo Fantozzi Italian Brewing Research Centre (CERB), University
of Perugia, Via San Costanzo, Perugia, Italy

Table 34.4 Minerals in adjuncts

Minerals Maize grits (mg'kg) Rice (mag'kg)
Ca 24+8 480 * 26
K 894 + 03 940 + 79
Mg® 270 + 22 484 + 25
Ma~ 16+7 a7 + 20
PO% 605 + 15 1,360 = 25
S0 F5+1 133 £ 8

Zr* 57 +05 15 +15

Note: The concentration of the minerals in substitutes of malt.
Source: Moll and Maoll (15993).



Aporte de aniones en la malta

Jonathan Bruce

Metrafim UK Ltd, Melvolne Howse, il 2, :fr.-ll'- Angel, Buckinplhom fdwsirial
Park, Buckinglon METSITH, UK

Tlf.I'F" J'n'n'l']_'lf-n'.l.l"n'..[[ I'ler E'H.I'n'.lil'J'J.I Jﬁ'.h'.l'n'.l'l'.lr l:n'.l' I!ll'-l"'.l" GFE o COREFRERTL & f{f.

impurilies derived from the waler used during the brewing process.
The process of beer manufacture consists of malting, brewing and
Sermentation followed by maturation before filtration and finally

slorage. Striet rjrref.'.l’i.n' cortral &5 rrrju.'a'rn.l' because the Jrreseice .'1,."'

certain anions oulside strictly defined tolerance limils can affect the
Mavour characteristics of the finished product. The anions frresent
were quantified using the technigue of ton chromatography with the
Metrohm modular system  following sample preparation. The
analysis produced a vesull of the order 200 mg ! ' JSor chlaride,
phosphate and sulphate and around 20 mg [ 'I_ﬂjr nitrate. If the
chioride level exceeds 20 mg ', then the sweetness of the beer is

enhanced, but yeast flocenlation can be Mindered. An excess of

sulphate can give a sharp, dry edge to hopped beers and excessive
amounts of nitrale have been found to harm the yeast metabolism
after conversion lo the nitrite form. As waler is a primary
ingredient within beer, ity qualily and Iype s a fundamental
JSactor in establishing many of the distinctive regional beers that
can be found in the United Kingdom and o5 thus monitored

r'f.'.re;.l';'.r.ff;r.

Journal of Autemated Methods & Management in Chemistry
Vol. 24, No. 4 (July—August 2002} pp. 127-130

Analysis of anions in beer using ion
chromatography

Compt & Pewon Encaon TC bewrs 38 Sersamn Cummrgs

La malta aporta 50 — 100 ppm de sulfato y unas 200 ppm de cloruro (el cloruro
puede inhibir la floculacion). The New IPA, Scott Janish 2020, pag. 71



Aporte de minerales de las maltas

POTASSIUM(mg/l) SODIUM(mgi/l) CALCIUM (mg/l) MAGNESIUM (mg/l)

350 370 390 410 38 42 4B 1 19 27 3% 43 51 50 60 70 80 90 100 M0 120
T T | T 1 T 1 T T T T T 1 | CFRFTTVTTRRE T T T T | 1

63s[ ] . .
6.2 }| ]
59-60 |
57-559 | | |
55-5.7 ] NN | | |
54-56 | 1 L |
52-55 1 | - |
50-54 JHAEEIM | ] _J

COPFER (mg/l) IRON {mg/l} MANGAMNESE (mg/l) - ZINC (mg/l)
028 0,32 036 040 005 009 013 020 030 040 050 060 070 OBO 030 050 070 090 130 130
i T TR | =TTy T T T T T 1 T | p— T  —

[]

635 :l"

6.2
59-60
57-59
55-5.7
54-58) L
52-55 | | ]
50-54 | | |

IN MASHING

pH




Aporte de minerales de las maltas

POTASSIUM (mg /L) SODIUM{mg/l) CALCIUM(mg/1) MAGNESIUM (mg /1)
375 385 395 405 415 35 45 55 B 18 20 63 67 MM 7% 1
E— T T 1 — T 1 T T T T T T 1
o[ i § i
1+4
=
E 1+5
— 1+6
<
X 1+7
—
=
L
]
rd COPPER(mg/l) IRON(mg/l}) MANGANESE (mg/l) ZINC(mg/l)
o 015 017 019 0.21 010 032 0.4 017 09 021 023 027 029 031 033
=) T T T i I T T T | 7 1 -1 1
I
5 vof] i i
<[
= 1+4
145 l:
1+6
1+7

1+3=50g MALT +150ml H,0
1+7 = 50g MALT+ 350ml H;0



Aporte de minerales de las maltas

MASHING TIME AT 65°C (IN MINUTES )

15
30

120

15
30

120

POTASSIUM (mg/l)

350 370 390 410 430

L L

1

SODIUM (mg/1)

43 47
43 4

COPPER (mg /1)

IRON ( mg/1)

017 019 021
T 1

R

009 013 017 021
I | 1 1

CALCIUM (mg/1)
19 21 23 25

MANGANESE (mg/!)
016 0,24 032 040
e e

—

MAGNESIUM (mg/l)

52 60 68 76 84
B E— T 1
ZINC (mg /1)

0,23 027 031 035 039
e BET M e




Efectos del proceso sobre el aporte

Table 34.5 Mineral confribution of raw material to the wort (mg/)

K MNa* Ca** Mg+ Cuet Fed+ M+ Zt
Malt 556 G 100 184 1.1 6.1 2.1 3.7
Brewing water 3 17 [} 21 Traces 0.4 0.04 Traces
Hop GG Traces 25 9 1.2 0.6 0.3 0.3
Total G27 23 200 214 2.3 7. 24 4.0
Wort 12% P 630 24 33 100 017 0.05 0.14 0.10
Loss 0 (] B3 53 25 &9 a4 o7

MNote: The contribution of the different raw materials to the wort minerals and the loss in percent of themn after wort boiling dur-
ing the brewing process due to the formation of insoluble phosphates (e.g. with calcium and magnesiumy), the formation of
salts with the acidic groups of proteing, and the mechanical adsorption on spent grains and trub.

Source: Moll and Moll (1583).
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Zinc y Cobre

© Re: How important are trace minerals in brewing water?
« Reply #3 on: April 11, 2016, 02:42:44 PM =

For anyone brewing with RO or distilled water, the number one deficiency is likely to be zinc. Zinc is present in most water supplies
at low levels and is typically sufficient for yeast nutrition. However, the RO process reduces that by at least 90% and that leaves the
water too low in zinc, The other trace ions seem to be less important for the brewing water or they are supplied sufficiently by the
malt.

Cne option for supplying zinc, is to use zinc sulfate heptahydrate. That mineral is readily available as a nutritional supplement from
healthfood and vitamin vendors.

It turns out that ale yeast prefer more zinc than lager yeast. The dosing rate for ales is 3.2 milligrams of the zinc sulfate
heptahydrate per gallon of wort. The dosing rate for lagers is half that (1.6 mg/gal). As you can see, these are exceeding small
doses and they require exacting measurement since you don't want to overdose the zinc. It creates a metallic flavor at pretty low
concentrations. So, DON'T overdo it!!

The other ion that you should include in your brewing practice is copper. It is needed by yeast to scavenge sulfurous compeounds
from the wort and beer. All you need to do to supply this ion is to have some copper metal somewhers in your brewing system so
that wort comes in contact with it. If you have all stainless equipment, I recommend placing a short length of copper tubing in your
boil kettle and that should supply all the copper that is needed. Don't worry too much about overdosing with copper since the yeast
remove virtually all free copper from the wort and the beer will be almost copper free.

&4 Logged

Martin B
Carmel, IN

BICP Mational
Foam Blowers of Indiana (FBI)



¢ES posible que si ajusto el pH del
agua de macerado a 5.4, cuando
realizo el empaste suba a 5,7?



El buffer Fosfato

% Total CO4

@pH 5.5 — @ r=14E-5 @
@pH 7.0 — r=4.5E-4
s(
H+
H+
H D

% Total PO H* =0 r;=1. 1[_
@pH 5.5 m r1=2398 @
@pH 7.0 — e r=75857 rx=0.631 r3=3.6E- ()

(OF l)
pK>l'



Recordar...

Agregando calcio y/o magnesio en presencia de malta (empaste)

—— HCOy +H* 5

‘V'

CO,y + HO




Tirando de la Cuerda

Acidos grado alimenticio
Fosforico/Citrico/Léactico

OH
O=P—OH
OH

0] OH
0] O

HO OH OH

0
ey
3
\(\OH

OH

Acidez de las maltas oscuras
Melanoidinas

O Fosfatos de la malta, se
T unen con Calcio y bajan el

O-P-OH o

Ca2+ O-

bicarbonate

Alcalinidad

*.
C az M g 2 % Calcio y Magnesio



Alcalinidad Residual

Habiendo reaccionado ya la totalidad del Calcio, es posible que quede alcalinidad sin
neutralizar. Dicha alcalinidad se conoce como alcalinidad residual.

La alcalinidad residual incrementa al pH mas alla de que si se usa agua destilada para

macerar.
I
_ 2+ + _ i
O—P—OH  Ca [ Mg%* HCO3 /COy?
OH Si equivalentes de Ca/Mg es mayor que
Carbonato/Bicarbonato, entonces no quedara alcalinidad
En exceso

residual.

Si equiv. Calcio/Magnesio es menor, luego quedara
alcalinidad residual. Puede ser compensada con
agregados de Calcio y/o Magnesio, acidos o maltas
oscuras



Alcalinidad Residual: formulas

En ppm:
_ ppm Ca ppm Mg
RA = ppm Alk 14 17
En mEg/litro:
mEq mEq
mEq /. Ca /| Mg
= A —_ _
RA /1 Alk 35 -
En dH:

RA = (ppm Alk)x0,056 — (ppm Ca)x0,04 — (ppm Mg)x0,033



La pregunta es: cuando hago el
empaste, cqueé pH voy a lograr?

Es ahi donde tenemos que unir todos estos conceptos




Procedimiento desde el Nomograma

Approximate pH of 100% Base Malt Mash 5”9?:r5;2igﬁ§: Z?glicn?t';’ni?r']epi”ide
Based on Your Water Profile £ 7 e 55 S 30SRM

Base-malt-mash pH
(@ room temp)

5.1 52 5.3 54 5.5 5.6 5.7 5.8 5.9 6.0 6.1 6.2

I|IIII|IIII|IIII|Il|l|||¥l||l';.1:-1"“7 }III[I!II|II!I]III}|IIII%

-350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300
Residual Alkalinity
as CaCO3 (ppm)

Alkalinityas CaCO3 (ppm) o s0 100 x% 200 250 300 350 400 450
| 1YafY 11 v L [
0 55”100 150 200 250 300 350 400 450 500 550 [HCO3] (ppm)

Mgl (ppm) [TTINTTTTTTTTTTITTT]

0 10 20\30 40 50 &0 70 80 20 100

o N0 100 150 200 250 300 350 )
4 | | Effective Hardness
Note: Thisisnot the same as
Total Hardness as CaC03
0 10 20 30 40 S0 100 150 200 250 300 350 400

() Ko B I A A A A A B B B e Y e S e A R A
Usage Notes:
1. Assume a correlation error of +/- .1 pH and a range of at least 5 SRM due to individual mash chemistry.
2. The actual pH of the mash at mash temperature (~150°F) is typically .35 pH less than it measures at room temperature.
3. For best results, the mash pH should always be between 5.2-5.6, regardiess of beer style, when measured at mash temperature.




Hay una formula aproximada
derivada de Troester (2009)

Con agua destilada

[

= pHpg4se + RAX0,03 — (%cara)x0,025 — (%oscurasligth)x0,0B
— (Yoscuras g, )x0,05

Con RA en unidades de grados alemanes dH

RA = (ppm Alk)x0,056 — (ppm Calcio)x0,04 — (ppm Magnesio)x0,033



Procedimiento de John Palmer
(Water, 2013)

El método es por prueba y error. Las componentes de alcalinidad de las maltas y
del agua se deben sumar, y su suma debe ser igual a cero en el pH final logrado.

» Proponemos un pH final igual al pH objetivo para el macerado, esto es por
ejemplo 5,4.

» Sumamos los aportes de alcalinidad y acidez de las maltas y el agua. Si el valor
obtenido de la suma es igual a cero, luego el pH que daria el empaste en
cuestion seria el propuesto.

» Sila suma es diferente de cero, luego se propone otro valor de pH y se
recalcula.

> Se repite este procedimiento hasta lograr la suma igual a cero.

» Otra alternativa es una vez calculada la primera suma, con ese valor estimar la
cantidad de acido a agregar para neutralizar el valor.



La Alcalinidad: la formula

Como vimos, la alcalinidad se puede definir como la cantidad de mmol/litro de
especies carbonato multiplicada por la «carga de miliequivalentes» (mEg/mmol)
que a su vez es funcion del pH

E E
Alkygyq (m CI/L) = CT(mmOZ/L)xcargapH(m q/mmol)

La Carga, como veremos a continuacion se puede estimar graficamente



Procedimiento de John Palmer
(Water, 2013)

En primer lugar calcular Alcalinidad Z y RA Z. Es decir, ambas respecto al pH del
macerado (en lugar de 4,3)

0.0

0.1

Para ello primero

comprender que la 03
capacidad buffer del agua 04
depende de las especies £ 0s
carbonato, que asuVvez su I s
distribucion y sus .
correspondientes aportes

de equivalentes cambian
con el pH (ver figura) _ ’




Procedimiento de John Palmer
(Water, 2013)

Supongamos el siguiente perfil de agua:

Calcio 70 ppm (3,5 mEg/L)

Magnesio 15 ppm (1,4 mEqg/L)

Alcalinidad Total 125 ppm (como CaCO3), (2,5 mEg/L)
Sodio 30 ppm

Cloruro 60 ppm

Sulfato 85 ppm

pH 7,5

Calculamos el c; (mmoles de especies carbonato/litro)

E E
CT(mmol/L) = Alksguq (m CI/L) /CargapH(m q/mmol)



Procedimiento de John Palmer
(Water, 2013)

E E
CT(mmol/L) = Alksguq (m CI/L) /CargapH(m q/mmol)

0.0 ———
0.1 "__:
. Cargaas (™Y mor) = 093 = 0,01 = 0,92
.D_-’. E
& AlkAgua (m q/L) = 125/50 = 2,5
¥ 0,5
B el 2,5
A Z CT(mmol/L) F5o3 T 2,72
0 oH
1.0 ’
# -




Procedimiento de John Palmer

(Water, 2013)

Paso siguiente calcular la Carga Z y la correspondiente Alcalinidad Z:

0.0

Charge, mikq

o
Cargass (™Y mor) = 0,93 = 0,1 = 0,83

Alk, (mEq/L) =2,72x0,83 = 2,26




Procedimiento de John Palmer
(Water, 2013)

A continuacion calcular la RA Z:

En mEg/litro:

E E
m C[/L Ca_m C[/L Mg
3,5 7

RAZ ="/ Alkz -

3,5 24
=(1,08 mEq/L

RAZ =226 —— ——
3,5 7



Procedimiento de John Palmer
(Water, 2013)

En paralelo calcular el aporte de alcalinidad/acidez de las maltas respecto al pH
target. Para ello nos podemos valer de graficos como este:

Para nuestro ejemplo en el
que se busca un pH 5,4 y si
se usa solo malta base con
DI pH 5,62, luego la
alcalinidad aportada por la
misma serd de 10 mEqg/Kg

Alkalinity/Acidity mEq/kg

100.00

Determining Malt Acidity
Contributions

75.00 TN

50.00

25.00

0.00

25.00

.50.00

75.00

100.00

125.00 +

150.00

175.00 -

-200.00

\

5.4 mash target pH

Alkalinity of base malt
/ 10 mEqg/kg

- >

Acidity of caramel malt
T, 46 mEq/kg

>
&
S
<

— Acidity of chocolate malt
55 mEq/kg

....... —A— |
55 6

pH @ room temperature (20°C)

6.5



Procedimiento de John Palmer
(Water, 2013)

Sumamos los aportes de alcalinidad/acidez de las maltas y el agua segun nuestra
receta:

Ejemplo, maceramos con 5 kg de malta base y 15 litros de agua, luego
RA Z a neutralizar del agua es 1,08 x 15 = 16,2
Alcalinidad de las maltas a neutralizar es 10 x 5 =50

Es decir el valor total es positivo e igual a 66,2 mEqg. Como la suma no fue cero,
luego el pH de este empaste no seria 5,4, sino que seria mayor.

Proponemos ahora un pH de por ejemplo 5,7, y recalculamos



Procedimiento de John Palmer
(Water, 2013)

Volvemos a calcular la Carga Z y la correspondiente Alcalinidad Z pero respecto
de 5,7:

0.0

Cargass (™Y mor) = 0,93 =02 = 0,73

Alle, (M) = 2,72x0,73 = 1,99

Charge, mikq




Procedimiento de John Palmer
(Water, 2013)

A continuacion calcular la RA Z:

En mEg/litro:

E E
m C[/L Ca_m C[/L Mg
3,5 7

RAZ ="/ Alkz -

3,5 24
=(0,81 mEq/L

RAZ =199 — — ——
/99 3,5 7



Procedimiento de John Palmer
(Water, 2013)

Recalculamos acidez/alcalinidad de las maltas:

En este caso hasta 5,7 la
acidez ahora aportada por la
misma serd de 3 mEqg/Kg

Alkalinity/Acidity mEq/kg

100.00

75.00
50,00 +

25.00 ¢
~N

0.00

25.00

.50.00

75.00

100.00

125.00

175.00

-150.00

-200.00 | U
4.5

Determining Malt Acidity

Contributions

5.4 mash target pH

Alkalinity of base malt
/ 10 mEqg/kg
|- >|

I Acidity of caramel malt
i fg 46 mEq/kg
...... B -

3 e
| ~ Tieny
S5
\ S
L
¢ R
— Acidity of chocolate malt T

55 mEq/kg

55
pH @ room temperature (20°C)



Procedimiento de John Palmer
(Water, 2013)

Sumamos los aportes de alcalinidad/acidez de las maltas y el agua segun nuestra
receta:

Ejemplo, maceramos con 5 kg de malta base y 15 litros de agua, luego
RA Z a neutralizar del agua es 0,83 x 15 =12
Acidez de las maltas a neutralizar es -3 x 5 =-15

Es decir el valor total es negativo e igual a -3 mEq. Podemos asumir este valo
aproximadamente cero, o0 bien recalcular con un pH algo menor, por ejemplo

El mismo problema, aplicando la formula derivada de Troester da:

RA = 125x0,056 — 70x0,04 — 15x0,033 = 3,7

pHo0sn = 5,62 + 3,7x0,03 :@



Calculo de cantidad de acido a
agregar

Conviene en general preparar soluciones de acido en concentracion 1 N (1 mEg/ml).

Para ello mezclar 68 ml de fosforico al 85%, o bien 84 ml de lactico al 88% y llevar a
1 litro de agua (siempre agregar el acido sobre el agua)

Luego si necesitamos neutralizar 66 mEq de alcalinidad del agua y las maltas
deberiamos agregar 66 ml de la solucion 1N de acido.

Para el acido citrico que es solido, 1 mEq de citrico equivalen a 0,064gr (con lo cual
habria que agregar unos 4 gramos en este caso)
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