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Kosin, P. — Savel, J. — Broz, A.: Vypoéet extraktd michaného napoje z piva. Kvasny Prum. 59, 2013, &. 9, s. 258—261

Clanek diskutuje problematiku stanoveni extraktu ptivodni mladiny michanych népojl z piva velkym Ballingovym vzorcem. V souéas-
nosti se velky Ballingliv vzorec pro michané napoje z piva pouziva nespravné, protoze se do vysledku promita i extrakt (cukr) nepivni
slozky (sirupu) napoje. Takto pouzity vzorec nejen omezuije fizeni jakosti vyroby michanych napoju, ale také nespravné vypocitava vysi
spotrebni dané z téchto napoji. Navrhuje se Uprava vzorce tak, aby vypocteny extrakt plvodni mladiny odpovidal skute¢né pouze ex-
traktu, ktery do michaného napoje vnese pivo.

Kosin, P. — Savel, J. — Broz, A.: Calculation of extracts of beer-mixed drinks. Kvasny Prum. 59, 2013, No.9, p. 258-261

The paper discusses the calculation of original wort extract and other extract by Balling’s formula. Currently the Balling’s formula is
used incorrectly for beer-mixed drinks, because the result is influenced by sugars that are brought to beer-mixed drink by syrup after
fermentation. Such a use of Balling’s formula restricts the quality control of beer-mix drink, but also incorrectly calculates the amount of
excise tax of these drinks. The paper proposes modification of Balling’s formula so it can calculate only the extract, which is brought to
beer-mixed drink by beer.

Kosin, P. — Savel, J. — Broz, A.: Die Berechnung des Extrakts eines Mischgetrankes aus dem Bier. Kvasny Prum. 59, 2013, Nr. 9,
S. 258-261

In dem Artikel wird die Problematik der Berechnung unter Anwendung des gro3en Balling Formel des Extrakts der urspriinglichen
Wirze fir die Herstellung eines Mischgetrankes aus dem Bier diskutiert. Zur Zeit wird die groBe Balling Formel fir die Herstellung eines
Mischgetrénkes aus dem Bier nicht richtig angewandt, weil im Ergebnis auch der Extrakt des Nichtbierteiles (Syrup) eingeschlossen ist.
In dieser Weise angewandte Formel nicht nur die Qualitatssteuerung der Herstellung von Gemischtgetranken beschréankt aber auch die
Verbrauchssteuer aus diesen Getranken unrichtig kalkuliert. Deshalb wurde eine Anpassung der Formel vorgeschlagen, so der kalku-

lierte Extrakt der urspriinglichen Wurze nur dem Extrakt aus dem fir die Herstellung angewandten Bier entsprach.

Klicova slova: michany ndpoj z piva, Balling, Plato, extrakt puvodnf
mladiny

1 UVOD

Vyhlaska ¢. 335/1997 Sb., oddil 3, €leni napoje na dva druhy: piva
a napoje na bazi piva. Napojem na bazi piva mize byt kvaseny sla-
dovy napoj, nebo michany napoj z piva (beercooler), ktery se vyrabi
smichanim piva s nealkoholickym napojem nebo s napojovym kon-
centratem pro pfipravu nealkoholickych napoji a sodovou vodou.
Michany napoj z piva se na ¢eském trhu tési rostouci oblibé a odha-
duje se, ze v roce 2012 Cinila jeho spotfeba 450 000 hl.

Podstatou technologie vyroby michanych napoji je fedéni piva
sycenou vodou a zahustovani napojovym koncentratem (sirupem).
Pivo, voda a sirup se mohou michat v pfetlaéném tanku, pro do-
konalej§i homogenizaci se ¢asto vyuziva sméSovaci zafizeni, které
davkuje sirup do piva zfedéného technologii HGB. Pro uvahy o fize-
ni jakosti michaného napoje z piva je snazsi si technologii pfedstavit
jako michani piva o bézné stupriovitosti s limonadou (sodova voda
s napojovym koncentratem).

Sirup si mdze pivovar vyrabét sam ze slozek béznych v nealkoho-
lickych napojich (cukerné produkty, citronova kyselina, koncentraty
nebo extrakty rizného ovoce, aromata, barviva, kalici prostfedky,
stabilizatory zakalu a dalSi prostfedky), nebo si jeho vyrobu zajiStuje
u specializovaného vyrobce sirup(.

Kvalitu michanych napoju z piva charakterizuji vybrané jakostni
znaky znamé u piva, jako jsou obsah alkoholu, CO,, zakal, pénivost
a stabilita pény, popf. mikrobiologicka a senzoricka stabilita. Koloidni
stabilita nema kvli asto poZzadovanému zéakalu vyznam doby do po-
ruSeni Cirosti, ale doby do usazeni kalicich slozek napoje. Bézné mé-
feni barvy je korektni pouze pro napoje s odstinem podobnym pivu,
u ostatnich odstin(i Ize vyuzit méfeni jiné nebo vice vinovych délek,
nebo méfeni v barevném prostoru CIELAB (Basafova a Savel, 2010).

Kvuli pfidavku cukerného extraktu ze sirupu ma omezeny vyznam
znak ,extrakt plvodni mladiny“ napoje vypocteny podle Ballingova
vzorce. Protoze vysledny senzoricky dojem z napoje je silné ovlivnén
sméSovacim pomérem piva a limonady, je nutné umét tento pomér
zpétné pocitat z rozboru michaného napoje. Nasledujici sdéleni po-
jednava o vypoctech, které Ize vyuzit jak pfi fizeni jakosti michanych
napojll z piva, tak pro Upravu sporného stanoveni spotiebni dané.

Keywords: beer-mixed drink, Balling, Plato, original wort extract

1 INTRODUCTION

Czech ministerial regulation No 335/1997, part 3, divides drinks
into two categories: beers and beer based drinks. Beer based drink
can be either fermented malt beverage, or beer-mixed drink, which
is produced by mixing of beer with non-alcoholic beverage, or with
syrup and carbonated water. Beer-mixed drinks are becoming more
and more popular on Czech market, the total consumption is esti-
mated to be 450 000 hl for year 2012.

The production technology of beer-mix drinks is based on diluting of
beer by carbonated water and thickening by syrup. Beer, water and syr-
up can be simply mixed in bright beer tank, but blending/mixing device
which doses syrup to HGB diluted beer is often used to achieve better
homogenization. It is better to imagine the production technology as mix-
ing regular beer with lemonade for the quality assurance discussions.

Syrup can be either prepared directly in the brewery from common
components (sugar products, acids, concentrates or extracts of vari-
ous fruit, aromas, colorants, cloudifiers and other substances), or the
brewery can outsource the ready syrup from special supplier.

Quality of beer-mixed drinks can be described by chosen quality
parameters known from beer production, like the alcohol and CO,
content, haze, foam stability, or microbial and sensorial stability. Col-
loidal stability does not have to have the meaning of time to haze
development, but rather a time to settlement of claudifiers. Common
measurement of color is proper only for beer-mix drinks with hue
similar to beer, color of drinks with other shades should be evaluated
by other wavelengths, or by measurement in CIELAB color space
(Basarové and Savel, 2010).

The meaning of original wort extract calculated by Balling’s formu-
la differs for beer and beer-mixed drinks due to the addition of sugar
extract during production of beer-mixed drinks. It is necessary to be
able to calculate the content and ratio of beer and lemonade from the
analysis of the made beer-mixed drink, because of the influence of
these parameters on the sensorial quality.

This paper discusses the calculations of beer-mixed drink extracts
that can be used for quality control of beer-mixed drinks and at the
same time for calculation of original wort extract for assessment of
excise tax of beer-mixed drinks.
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2 EXTRAKTY PIVA

Pivovarska analytika rozliSuje tfi druhy extraktu piva, které jsou
dobre znamé véem pivovarskym odbornikdim.

e Skute¢ny extrakt piva (Eg) — oznacuje obsah nezkvaSenych
rozpusténych latek ze sladu a surogatu v pivu.

e Zdanlivy extrakt piva (E,) — je hodnota, ktera se ziska z extrak-
tovych tabulek pro zméfenou hustotu piva. Protoze je hustota piva
shizovana pfitomnym alkoholem, neoznacuje E, obsah extraktu.
Kvuli jednoduchosti jeho stanoveni je ¢asto vyuzivan pro kontrolu
prabéhu kvaseni.

e Extrakt pavodni mladiny (p) — odpovida obsahu latek ze sladu
a surogatu, které se rozpustily v mladiné pred zakvasenim.

V mladiné pfed zakvaSenim se extrakt stanovuje denzitometricky,
po prokvaseni se pocita z alkoholu (A) a skuteéného extraktu (ER)
podle velkého Ballingova vzorce (1). VSechny proménné jsou uvede-
né v hmotnostnich procentech.

o 20865 A+E, )
1,0665- A +100

V odborné literatufe se pravidelné objevuji ¢lanky poukazujici na
nizkou pfesnost vzorce, kterd spociva napfiklad v zkvasovani glu-
kosy misto maltosy, pouZiti kvasnic s odliSnym vytéznostnim koe-
ficientem, nebo neimérné hluboké prokvasovani pfi Ballingovych
pokusech (Nielsen a Kristiansen, 2007).

Jistou nedokonalost bilance je mozné ovéfit z pribéhu vypocte-
ného extraktu pdvodni mladiny pfi kvaseni. A¢koliv se tento para-
metr obecné povazuje za konstantni, prvni dny kvaseni nejprve
klesa, a poté roste. Extrakt ptivodni mladiny vypocteny Ballingo-
vym vzorcem z piva je oproti zméfenému extraktu mladiny pfed
zakva$Senim asi o 0,1 az 0,4 hm. % vySsi. Tyto nepfesnosti jsou
vS8ak vyvazeny jednoduchosti pouziti vzorce v kazdodennich roz-
borech, a proto se vzorec pevné usidlil v pivovarskych analytikach
celého svéta.

Vzorec je s jistou nepfesnosti pouzitelny i pro piva vyuzivajici
technologii HGB, av8ak ziskava zcela novy vyznam u michanych
napoju z piva.

3 EXTRAKTY MIiCHANEHO NAPOJE
Z PIVA

3.1 Vyznam extraktd michaného napoje

Pro michané napoje z piva je mozné definovat celkem pét dru-
hu extraktl. Jejich pfesné nazvy a zkratky doposud nebyly publiko-
vany a obecné pfijaty, nasledujici vyéet mize byt proto povazovan
za prvotni navrh, ktery vyzaduje Sir§i oborovou diskusi. Zkratka D
oznaduje napoj (drink — michany napoj z piva), L oznacuje limonadu
a ostatni zkratky odpovidaji zvyklostem oboru.
o Extrakt skute€ny z piva (Eg) — nezkvaSeny extrakt mladiny, ktery
do michaného napoje dodalo pivo. Kdyby se pivo misto s limona-
dou smichalo se stejnou hmotnosti vody, odpovidal by E; skute¢-
nému extraktu takto nafedéného piva.
Extrakt limonady (E,) — extrakt, ktery do michaného napoje dodala
limonéada (sirup). Kdyby se limonada misto s pivem smichala se
stejnou hmotnosti vody, mél by extrakt vyznam hmotnosti cukri
(extraktu) ze sirupu vztazeny na celkovou hmotnost takto nafedé-
ného napoje.
Skuteény extrakt michaného napoje (Ep) — soucet skuteéného ex-
traktu z piva a extraktu limonady. Stanovi se z hustoty michaného
napoje po odpareni alkoholu a dopInéni na pavodni hmotnost vo-
dou, nebo vypoétem podle Tabarieho vzorce.
Extrakt plivodni mladiny (p) — soucet zkvaseného a nezkvaseného
extraktu mladiny, které do michaného népoje pfineslo pivo. Kdyby
se pivo misto s limonadou smichalo se stejnou hmotnosti vody,
vypocetl by se p pomoci velkého Ballingova vzorce (1).
Plvodni extrakt michaného napoje (p,) — celkovy extrakt, ktery do
michaného napoje dodala limonada a plvodni mladina. Vypodita
se z velkého Ballingova vzorce (1) dosazenim E, za Eg a vyzna-
mem odpovida souctu p + E,. Matematicky tento soucet nevychazi
kv(li zZlomku velkého Ballingova vzorce, ktery skute¢ny extrakt déli
alkoholem.
Pro fizeni jakosti michaného napoje jsou velice dlilezité parametry
p, E, a pp. Extrakt pdvodni mladiny (p) vypovida o podilu pivni chuti
napoje, E, limonadové chuti napoje a pp celkové plnosti michaného
napoje.

2 EXTRACTS OF BEER

Brewing analytics distinguishes three kinds of beer extract, which
are well known to brewing technologists.

* Real extract of beer (Eg) — the percentual content of non-ferment-
ed dissolved substances from malt and adjuncts in beer.

e Apparent extract of beer (E,) — value obtained from extract tables
for the density of beer. E, actually does not have a meaning of
extract, because the density of beer is lowered by present alcohol.
It is often used for control of fermentation because of the simplicity
of its determination.

» Original wort extract, often called Plato degree (p) — the percentual
content of substances from malt and adjuncts dissolved in wort
before fermentation.

Extract in wort before fermentation is determined by densitometer,
after fermentation is calculated from the content of alcohol (A) and
real extract according to Balling’s formula (1). All variables are in
weight percent.

o 2.0665-A+E,
"~ 1.0665-A+100

There is number of articles in the literature about low accuracy of
Balling’s formula, caused by fermenting of glucose instead of malt-
ose, use of yeast strain with different biomass yield, or very deep
fermentation during Balling’s experiments (Nielsen and Kristiansen,
2007).

Imperfection of Balling’s formula can be seen from the course of
calculated original wort extract during fermentation of one batch of
wort. Although the original wort extract is supposed to be constant,
it actually decreases during the first part of fermentation and then in-
creases. Original wort extract of beer calculated by Balling’s formula
is usually about 0,1 — 0,4 % higher than that measured directly in
wort. These inaccuracies are neglectable compared to the ease of
use of Balling’s formula and its strong rootage in brewing analytics
all over the world.

The Balling’s formula can be with slight inaccuracy used for beer
made by HGB technology, but gets completely new meaning for
beer-mixed drinks.

100 (1)

3 EXTRACTS OF BEER-MIXED DRINKS

3.1 The meaning of extracts of beer-mixed drinks

For beer-mix drinks can be defined five different kinds of extract.
Their exact names have not been published and accepted yet. Fol-
lowing listing can be considered as first proposal, which needs wider
branch discussion. Index D is for beer-mixed Drink, L stands for lem-
onade and other abbreviations have their usual meanings.
o Real extract from beer (Eg) — not fermented extract of wort, which
was brought to beer-mix drink by beer. If beer was mixed with the
same weight of water instead of lemonade, E; would be the real
extract of such diluted beer.
Extract from lemonade (E,) — extract, that was brought to beer-mix
drink by lemonade (syrup). If lemonade was mixed with the same
weight of water instead of beer, E, would have the meaning of
weight of sugar (extract) from syrup related to the total weight of
such diluted drink.
Real extract of beer-mixed drink (Ep) — sum of real extract from
beer and extract of lemonade. It is determined from the density of
beer-mixed drink after volatilization of alcohol and addition of water
to the original weight, or calculated according to Tabarie formula.
Original wort extract (p) — the sum of fermented and non-fermented
extract from wort, that was brought to beer-mixed drink just by beer.
If beer was mixed with the same weight of water instead of lemon-
ade, p would be calculated according to the Balling’s formula (1).
Original extract of drink (pp) — the total extract brought to beer-
mix drink by lemonade and beer. It can be calculated from the
Balling’s formula by using E; instead of Eg. It doesn’t precisely
correspond to its logical meaning of sum p + E_, because of the
mathematical expression of Balling’s formula, which illogically di-
vides the real extract by alcohol.
The most important quality parameters for the quality control of
beer-mixed drink are p, E_ and p,. Original wort extract (p) corre-
sponds to the beer taste of beer-mixed drink, E, corresponds the
lemonade taste of beer-mixed drink and p, corresponds to the total
fullness of beer-mixed drink.

Currently the only extract used for quality control of beer-mixed
drink, but also for the calculation of excise tax, is the original extract
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V soucasnosti se nejen pro fizeni jakosti, ale i pro stanoveni vySe
spotfebni dané, pouziva pouze parametr pp, ktery se ziska prostou
aplikaci velkého Ballingova vzorce na michany napoj a nespravné se
nazyva extrakt plvodni mladiny.

Dvé proménné velkého Ballingova vzorce (1) jsou alkohol a sku-
te¢ny extrakt napoje. Pfi fedéni piva limonédou klesa obsah alkoholu
pfiblizné podle fediciho pomeéru a odpovida extraktu plvodni mladi-
ny, ktery také klesa pfiblizné podle fediciho poméru, podobné jako
pfi upravé piva technologii HGB. Denzitometricky stanoveny skute¢-
ny extrakt pfi fedéni piva limonadou vSak neklesa podle fediciho
poméru, protoze cukerné slozky limonady dodatecné zvySuji hustotu
vznikajiciho michaného napoje z piva.

Teoreticky by bylo mozné pouzit velky BallingGv vzorec pro vypo-
Cet extraktu plvodni mladiny michaného napoje z piva v pripadé,
kdy by se denzitometrické stanoveni skute¢ného extraktu nahradilo
metodou, kterd dokaze rozliSit extrakt pochazejici z mladiny od ex-
traktu z limonady.

Vyuzitelna by byla napfiklad technologie HPLC, kterou Ize stanovit
glukosu, fruktosu a sacharosu, které se v pivu vyskytuji v minimal-
nim mnozstvi a do michaného napoje jsou vnaseny témér vyluéné
limonadou. Odedétenim koncentrace téchto cukrli od E, by se ziskal
skuteény extrakt E, ktery do napoje dodalo pivo. Jinou moznosti je
stanoveni glukosy michaného népoje enzymovou metodu pfed a po
inverzi sacharosy a pfi uvazeni stechiometrického poméru glukosy
a fruktosy odedist tyto cukry od Ep.

Obé tyto metody jsou vSak pro bézné pouziti v pivovarskych la-
boratofich pfili§ ¢asové a finanéné narocné. Navic se pro vyrobu
limonady mohou vyuzivat i dal§i cukerné zdroje (hydrolyzaty rliznych
SkrobU), které nelze ani technologii HPLC odlisit od zbytkovych sa-
charidu pDvodnl’ miadiny.

dek nebyl ovlivnén extraktem pochéazejicim z Ilmonady

3.2 Uprava Ballingova vzorce pro vypoéet p michaného napoje
z piva

Uprava vzorce spoéiva v nahrazeni skuteéného extraktu parame-
trem, ktery neni ovlivnény extraktem limonady. Vhodnym paramet-
rem je skute¢ny stupen prokvaseni plvodniho piva, ze kterého se
michany napoj vyrabi. Skute€ny stupen prokvaseni je relativni para-
metr, ktery nezavisi na extraktu plvodni mladiny a zarover je jednim
z nejstabilnéjSich jakostnich znaku piva. Ze vzorce (2), ktery definuje
skute¢né prokvaseni (RDF)

RDF = P—Ex 100 @)
p

a velkého Ballingova vzorce (1), Ize snadno odvodit modifikovany
tvar Ballingova vzorce ve tvaru (3).
_ 2,0665-A 3)
1,0665- A + RDF
Pro ucely Fizeni jakosti michanych napojl z piva Ize v informac-
nich systémech jako charakteristiku vzorku zaznamenat skute¢ny
stuperi prokvaseni plvodniho piva, ze kterého se Sarze michaného
napoje vyrobila. Tento parametr se poté pouzije jako vstup do mo-
difikovaného Ballingova vzorce (3) spolu s alkoholem stanovenym
pfimo v michaném napoiji z piva. Extrakt pdvodni mladiny michané-
ho napoje vypocteny podle vzorce (3) odpovida plvodnimu extraktu
pochazejicimu pouze z piva (p).
Odectenim p vypocteného modifikovanym Ballingovym vzorcem
(3) od pp, vypoéteného velkym Ballingovym vzorcem (1) se ziska pfi-
blizny extrakt z limonady E, (4).

EL ~Pp—P (4)

Presnéjsi vypocet Ize ziskat nahrazenim Eg rozdilem E, — E, ve
velkém Ballingové vzorci (1) a porovnanim tohoto tvaru s modifiko-
vanym Ballingovym vzorcem (3). Extrakt limonady Ize poté vyjadfit
jako (5).

1,0665- A +100 (5)
1,0665- A + RDF

Oddélené vypoctené extrakty z piva a limonady (p a E,), nebo je-
jich pomér, umozriuji zpétnou kontrolu davkovani piva a sirupu do
michaného napoje. Tyto parametry také lépe vypovidaji o senzoric-
kych charakteristikdch michaného népoje z piva, zejména o intenzité
Lpivni“ a limonadové” chuti.

E, :2,0665~A+ED—2,0665'A~[

of drink (pD), which is obtained by simple application of Balling’s for-
mula (1) to the beer-mixed drink and is incorrectly called the original
wort extract (p).

The two variables of Balling’s formula (1) are alcohol and the real
extract of drink. When beer is diluted by lemonade, the alcohol con-
tent decreases almost linearly according to the dilution ratio and
corresponds to the original wort extract, which also decreases al-
most linearly according to the dilution ratio, like during HGB dilution.
The real extract of beer determined from density however does not
decrease linearly when diluting beer by lemonade, because sugar
substances from lemonade additionally increases the density of pro-
duced beer-mixed drink.

It would be theoretically possible to use Balling’s formula (1) for
calculation of original wort extract of beer-mixed drink (p), when de-
termination of real extract from beer by density measurement would
be replaced by a method that can differentiate extract coming from
beer from extract coming from lemonade.

Theoretical solution could be HPLC, which can separate glucose,
fructose and sucrose, which are in beer in minimal amounts and
which come to beer-mixed drink almost exclusively from lemon-
ade. Subtraction of these sugars from E; would give Eg, which was
brought to beer-mix drink by beer. Alternative would be enzymatic
determination of glucose before and after inversion of sucrose and
with consideration of stoichiometric ratios subtracting these sugars
from Ej.

Both of these methods are too time and labor demanding to be
used in routine brewery laboratories. Moreover sugars in lemonade
can be more complex than glucose, fructose and sucrose, like vari-
ous hydrolysates of starch, which cannot be differentiate from beer
carbohydrates even by HPLC.

More practical is modification of Balling’s formula (1) so the result
would not be influenced by the extract coming from lemonade.

3.2 Modification of Balling’s formula for calculation of original
wort extract of beer-mixed drink

The modification of Balling’s formula is based on replacing of real
extract by a quality parameter, which is not influenced by the extract
of lemonade. Suitable parameter is the real degree of fermentation
of original beer, of which is beer-mixed drink produced. Real degree
of fermentation is relative parameter, which does not depend directly
on the original wort extract and at the same time is the one of the
most stable quality parameter of beer brand. If real degree of fer-
mentation (RDF) defined by formula (2).

RDF = P—Ex 100 @)
p

is combined with the Balling’s formula (1), then the modified Ball-
ing’s formula can be obtained in the form (3).

_ 2.0865-A @
"~ 1.0665- A +RDF

For the quality control purposes there can be recorded the real
degree of fermentation of original beer in the laboratory information
and management system. This parameter of original beer used for
mixing is then used as a variable in modified Balling’s formula (3) to-
gether with the alcohol content determined directly in beer-mix drink.
Original wort extract calculated by formula (3) corresponds to the
original wort extract coming only from beer.

Subtracting p calculated by formula (3) from p, calculated by for-
mula (1) can be obtained rough extract of lemonade E, (4).

ELNpD_p (4)

More correct calculation can be done by replacing Eg by the dif-
ference E, — E, in original Balling’s formula (1) and comparing this
formula with modified Balling’s formula (3). Extract of lemonade is
then expressed in form (5).

E, —2.0665- A +E, —2.0665.A.| 006" A+100 ) g
1.0665- A +RDF

Separately calculated extracts from beer and lemonade (p, E,) or
their ratio enable the control of dosing beer and syrup to beer-mixed
drink. These parameters more accurately describe the sensorial
characteristics of beer-mixed drink, mainly about the intensity of beer
and lemonade taste.
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Tab. 1 Vypocet extraktll modelovych michanych napojl z piva / Calculation of extracts of model beer-mixed drinks

Mich. napoj/ | Slozky napoje / Components of drink Michany napoj / Beer-mixed drink
greiil;mixed pivo / Beer Limonada /
Lemonad
p A Brix Podil piva / A Po p Podil piva /
Beer ratio Beer ratio
% | hm.%/ % w/w | hm.%/ % w/w | obj. %/ % vol. |hm.% / % w/w|hm.%/ % w/w|hm.%/ % w/w
A 9.5 3.1 4 50 1.54 6.8 48 9.6
B 9.7 3.2 11 50 1.57 10.4 4.9 9.8
Cc 11.3 3.7 8 40 1.46 9.3 4.5 11.3
D 11.8 4 10 60 2.36 111 7.2 12.0

3.3 Extrakt plivodni mladiny michaného piva pro vypocet
spotfebni dané

Spotiebni dan michanych napoju z piva se v sou¢asné dobé od-
vadi podle extraktu, ktery se pocita z velkého Ballingova vzorce (1).
Ve vzorci se vSak misto E; dosazuje E, stanoveny denzitometricky
po odpareni alkoholu (nebo Tabarieho vzorcem) a vysledek tak ve
skuteénosti neni p, ale pavodni extrakt michaného napoje (pp)-

Vyrobce michanych napojli z piva tedy plati dan i ze sirupu, ktery
se pouzil pro vyrobu michaného népoje. Na trhu tak vznikaji nerovné
podminky, protoze stejny napoj vyrobeny do danového skladu pivo-
varu je danény vysSi dani nez napoj, ktery je vyrobeny z jiz zdanéné-
ho piva napfiklad v restauraci prostym smichanim piva a limonady.
Odvod spotfebni dané z extraktu cukru stavi vyrobce michanych
napojll z piva do nerovného postaveni i ve srovnani s vyrobci nejriz-
néjSich slazenych nealkoholickych napoja, ktefi ze stejnych sirupl
neodvadéji zadnou spotfebni dan.

Tato nevyhoda se mGze napravit po¢itanim extraktu pavodni mla-
diny michaného napoje modifikovanym Ballingovym vzorcem tak, ze
se skute¢né prokvaseni pouzitého piva nahradi konstantou. Skutec-
ny stupen prokvaseni piv vyrabénych v CR se pohybuje v Gizkém
rozmezi pfiblizné 56 — 67 %, pfitemz pfiliSné pfekroceni téchto mezi
bud vede k pivu s nevyhovujicim senzorickym charakterem, nebo
neni technicky mozné.

Pro ucely odvodu spotfebni dané je mozné nahradit skute¢né
prokvaseni RDF ve vzorci (3) konstantou 65, coz je pfiblizna nejcet-
néjSi hodnota skuteéného stupné prokvaseni alkoholickych piv na
Ceském trhu, které se pouzivaji pro vyrobu michanych napojll z piva.
Modifikovany Ballingliv vzorec pro vypocet extraktu plvodni mladiny
michanych napojl (p) pro odvod spotiebni dané (6) by proto mél tvar

o _20665A
1,0665- A -+ 65

Nahrazeni skute¢ného prokvaseni konstantni hodnotou 65 %
mirné znevyhodnuje vyrobce, ktefi pouzivaji vice prokvasené pivo,
a naopak zvyhodhuje vyrobce méné prokvasenych piv. Skutecny
rozdil vS§ak malokdy prekro¢i hranici pasma spotrebni danég, které je
Siroké 1,0 % EPM a navic je tato mirna vyhoda v souladu se zvyhod-
fiovanim napoju s niz8im obsahem alkoholu. Extrakty modelovych
pfiklad( michanych napojli zobrazuje tab. 1.

Modelové pfiklady michaného népoje z piva z tab. 1 se vyrobily smi-
chanim piva o znamém p a alkoholu s limonadou o znamém obsahu
cukr( (Brix) v definovaném poméru. Plvodni extrakt napoje (pp) se
vypocetl z velkého Ballingova vzorce (1) s dosazenim E, misto Eg.
Extrakt ptvodni mladiny (p) michaného napoje se vypocetl z modifi-
kovaného Ballingova vzorce (6). Extrakt plvodni mladiny michaného
napoje vztazeny na plvodni pivo (p . 100/ podil piva) slouzi k zpétné-
mu oveéfeni, ze p vypocteny podle modifikovaného Ballingova vzorce
(6) skute¢né odpovida extraktu pochazejicimu vyluéné z piva.

Michaného napoje z piva je oproti plvodnimu pivu pfiblizné dvoj-
nasobné mnozstvi (podle podilu piva), a pro odvod spotiebni dané
pouze z piva proto musi byt vypocéteny extrakt ptiivodni mladiny pfi-
blizné polovi¢ni. Navrzeny vzorec (6) umozniuje odvadét spotfebni
dan pouze z piva pouzitého v michaném napoji, tj. pouze z extraktu,
ktery se do napoje vnesl pfed zakvasenim.

100 (6)

LITERATURA / REFERENCES

Basafova, G., Savel, J., Basaf, P., Lejsek, T., 2010: Pivovarstvi —
teorie a praxe vyroby piva. VSCHT, Praha. ISBN 978-80-7080-
734-7.

3.3 Original wort extract for the calculation of excise tax

Excise tax of beer-mixed drink is currently calculated from the ex-
tract, that is calculated by original Balling’s formula (1). In the formula
is actually used E, instead of E; and so the result in not original wort
extract p, but original extract of drink pp.

As a result producers of beer-mix drink pay excise tax even from
syrup, which was used for production of beer-mixed drink. There-
fore there are uneven conditions on the market, because beer-mixed
drink produced to the tax warehouse of brewery is taxed substantial-
ly higher than the same beer-mixed drink produced by simple mixing
of beer and lemonade in the bar. Paying excise tax from sugar in the
syrup is also wrongful for beer-mixed drinks producers in comparison
with producers of other sweetened drinks, who from the same syrups
do not pay any excise taxes.

This situation can be fixed by calculation of original wort extract of
beer-mix drink by modificated Balling’s formula, in which the variable
RDF would be replaced by a constant. The real degree of fermenta-
tion calculated from formula (2) of alcoholic beers on Czech market
fluctuates in narrow range between 56 — 67 %. Crossing these limits
leads either to beer with unsuitable sensory character, or is not tech-
nically possible.

The real degree of fermentation (RDF) in formula (3) can be
replaced by constant 65 for the calculation of excise tax of beer-
mixed drink. The constant 65 is rough most frequent RDF of beer
used for beer-mixed drink production. Modified Balling’s formula for
calculation of original wort extract p for the excise tax would have
the form (6).

po_ 20865-A 5 (©)
1.0665- A + 65

Replacing RDF by the constant 65 slightly handicaps producers,
who use more fermented beer for beer-mix drinks and contrarywise
gives benefit to producers with less fermented beer. True difference
however seldom crosses the board of excise tax zones, which are
wide 1.0 % p and moreover this slight advantage is in conformity of
benefiting drinks with lower alcohol. Model beer-mixed drinks and
their extracts are in Tab. 1.

Model examples of beer-mixed drinks from Tab. 1 were made
by mixing of beer with known p and A together with lemonade with
known sugar content (Brix) in defined ratio. Original extract of drink
(pp) was calculated from original Balling’s formula (1) using E, in-
stead of ER. Original wort extract (p) of beer-mix drink was calcu-
lated by modified Balling’s formula (6). Original wort extract of beer-
mix drink related to the original beer (p . 100 / Beer ratio) serves for
verification, that original wort extract calculated by formula (6) really
corresponds to the original extract coming exclusively from beer.

The volume of beer-mixed drink is approximately two times
higher than the volume of original beer before mixing (according to
the beer ratio) and that is why the calculated extract for excise tax
should be roughly two times lower. Proposed formula (6) enables
the taxation only of beer used for beer-mixed drink production that
is only of extract, which was brought to beer-mixed drink before
fermentation.
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