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Stavelova kyselina je obsazena jako pfirozena slozka v pivovarskych surovinach. Jeji nejvétsi ¢ast je vazana ve formé rozpustnych
sodnych a draselnych soli, zatimco s vapenatymi ionty tvofi nerozpustny Stavelan vapenaty. Stavelova kyselina pfitomna v pivu mize
i v nizké koncentraci zpUsobit, zvlasté ve formé Stavelanu vapenatého, prepénovani piva (gushing). Byl sledovan obsah stavelan(l v péti
odridach jeémene (Jersey, Prestige, Malz, Sebastian a Kompakt) a z nich vyrobenych sladech ze sklizné 2007. Dale byl sledovan vliv
cilené kontaminace obilek je€émene mikromycetami rodu Fusarium a nasledného pouziti fungicidu. Byla optimalizovana metoda stanove-
ni kyseliny Stavelové pomoci vysokoucinné kapalinové chromatografie s UV detekci. Validaéni parametry byly nasleduijici: LOD 1,0 mg.kg',
LOQ 3,7 mg.kg™, R? 0,9990, RSD 0,7 %, vytéznost 80 az 85 %.

BenesSova, K. — Macuchova, S. — Bélakova, S. — Mikulikova, R. — Svoboda, Z.: Determimation of oxalic acid in barley and malt
using the RP-HPLC. Kvasny Prum. 56, 2010, No. 5, p. 247-250.

Oxalic acid is contained as a natural component in the brewing materials. The biggest quantity is bound in a form of soluble natrium
and potassium salts; with calcium ions it forms insoluble calcium oxalate. Oxalic acid present in beer, namely in a form of calcium ox-
alate, can even in low concentration give rise to overfoaming of beer (gushing). Oxalate content was studied in five barley varieties (Jer-
sey, Prestige, Malz, Sebastian, and Kompakt) and malts produced from them from harvest 2007. Further, the effect of the purposefully
contamination of barley caryopses with micromycetes of Fusarium spp. and following use of the fungicide were studied. . The method
for the determination of oxalic acid using the High Performance Liquid Chromatography with UV detection was optimized. Validation pa-
rameters were as follows: LOD 1.0 mg.kg™, LOQ 3.7 mg.kg", R2 0.9990, RSD 0.7 %, recovery 80 to 85 %.

BeneSova, K. — Macuchova, S. — Bélakova, S. — Mikulikova, R. — Svoboda, Z.: Bestimmung durch RP-HPLC des Gehalts an Oxal-
séure in der Gerste und im Malz. Kvasny Prum. 56, 2010, Nr. 5, S. 247-250.

Die Braurohstoffe enthalten die Oxalsaure als eine natiirliche Komponente. lhr gréBter Teil ist in Form der I6sbaren Natrium- und Ka-
lium Salzen gebunden, mit den Calcium lonen bildet ein unlésbares Kalziumoxalat. Im Bier die Oxalséure kann auch in einer niedrige-
ren Konzentration insbesonders in der Form eines Kalziumoxalats eine Uberschaumung (gushing) verursachen. Bei den fiinf Gersten-
sorten (Jersey, Prestige, Malz, Sebastian und Kompakt aus der Ernte 2007) und im aus diesen Sorten hergestellten Malz wurde der
Gehalt an Oxalate verfolgt. Weiterhin wurde der Einfluss durch der Mikromycete des Stammes von Fusarium gezielten Kontamination
der Gerstengrasfriichte und nachvollgende Fungizidanwendung verfolgt. Die Methode der Oxalsdurebestimmung durch die Hochleis-
tungs-Flissigchromatographie mit UV Detektion wurde optimiert. Die Validationsparameter wurden folgende: LOD 1,0 mg.kg™', LOQ

3,7 mg.kg', R? 0,9990, RSD 0,7 %, Ausbeute 80 bis zu 85 %.

Kli¢ova slova: stavelova kyselina, Stavelany, gushing, je¢men, slad,
sladina, HPLC

1 UVOD

Stavelova (ethandiova) kyselina tvofi pfirozenou slozku potravin
rostlinného plavodu. Ve vysokych koncentracich ji obsahuje zejména
Stovik, rebarbora, Spenat a Cervena fepa, v mensi mife i lusténiny,
ofechy [1, 2] a obiloviny [1]. Je rovnéz znamo, ze nékteré patogenni
houby (Sclerotinia) ji mohou produkovat jako sou¢ast procesu invaze
do rostlinnych tkani [3].

Hladina Stavelové kyseliny kolisa v zavislosti na rostlinném druhu,
odridé a zpUsobu péstovani. Nejvétsi ¢ast je vazana ve formeé roz-
pustnych sodnych a draselnych soli; s vdpenatymi ionty tvofi neroz-
pustny Stavelan vapenaty, ktery se maze u lidi i zvifat hromadit v led-
vinach a tvofit tam krystaly. Vazbou vapenatych iontl Stavelova
kyselina zaroven blokuje metabolismus vapniku v organismu.

Stavelova kyselina je rovnéz obsazena jako pfirozena slozka v je¢-
meni a sladu. Jeji nadmérné mnozstvi véak muze vést k tvorbé krys-
talizacnich jader, coz miZe mit za nasledek prepénovani piva — gus-
hing [4, 5].

Stavelova kyselina tedy hraje negativni roli jak z hlediska fyziologie
vyzivy, tak i v pivovarské technologii. Obsah Stavelové kyseliny v pivu
se pohybuje v rozmezi 4 az 32 mg.I". | kdyZ se nejedna o vysokou
koncentraci, mize zpUsobit, zvlasté ve formé Stavelanu vapenatého,
znamou formu tzv. ,oxalatového zakalu“ a jiz zminény gushing.

Keywords: oxalic acid, oxalates, gushing, barley, malt, wort,
HPLC

1 INTRODUCTION

Oxalic acid (ethanedioic acid) is a natural component of food of
plant origin. High concentrations of oxalic acid are contained mainly
in sorrel, rhubarb and beetroot, lower levels are found in legumes and
nuts [1, 2] and cereals [1]. It has been known that it can also be pro-
duced by pathogenic fungi (Sclerotinia) within the invasion process
into plant tissues [3].

Level of oxalate acid varies between plant species, varieties and
growing methods. The biggest quantity is bound in a form of soluble
natrium and potassium salts; with calcium ions it forms insoluble cal-
cium oxalate that can deposit in human and animal kidneys and cre-
ate crystals here. Bonds of calcium ions in oxalic acid also block
metabolism of calcium in the organism.

Oxalic acid is also contained as a natural component in barley and
malt, but its excessive quantity can lead to formation of crystallization
cores, which can give rise to overfoaming of beer — gushing [4, 5].

Therefore, oxalic acid also plays a negative role both in terms of
physiology of diet and in the brewing industry. Quantity of oxalic acid
in beer varies from 4-32 mg.L'. Although this concentration is not
high, it can cause, especially in a form of calcium oxalate, a so called
“oxalate haze” and the above mentioned gushing.

Oxalate content in beer is given mainly by oxalate content in bar-
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Obsah stavelan(l v pivu je uréen pfevazné obsahem stavelan(i v je¢-
meni a ve sladu. Je ovlivnén nejen roénikem, ale i odrddou. Ovlivnit
mnozstvi tavelan(l mGzZe i obsah vapniku v pivovarské vodé. Sledo-
vanim obsahu Stavelan(l v pivovarskych surovinach se ziskavaji ne-
zbytné potfebné informace o jejich pfipadném podilu na procesech
souvisejicich s prfepénovanim [6].

2 MATERIAL A METODY

Chemikalie

Dihydrogenfosfore¢nan draselny p. a. (Lach-Ner), methansulfonova
kyselina (Fluka), kyselina sirova (Lach-Ner), Stavelova kyselina
(Fluka), deionizovana voda.

Jeémen

Pro analyzy byly vybrany vzorky péti odriid jeémene — Jersey, Pres-
tige, Malz, Sebastian a Kompakt, péstované po predplodiné kukufici.
Vzorky pochazely ze sklizné 2007. Vzorky byly rozdéleny do tfi sku-
pin podle typu oSetfeni: vzorky cilené infikované sporami rodu Fusa-
rium, vzorky cilené infikované a nésledné oSetfené fungicidem
a vzorky neinfikované a neoSetrené.

Slad

Ze vzorkd jeémene uvedenych v pfedchozi kapitole byly pfipraveny
slady. Ke sladovani byla pouzita technologie vyvinuta ve Sladafském
Ustavu v Brné [7].

Sladina
Vzorky kongresni sladiny byly pfipraveny standardnitechnologiidle
metodiky EBC [8].

Pfiprava a zpracovani vzorkl jeémene a sladu

1 gjeEmene nebo sladu pro analyzu Stavelanud rozpustnych ve vodé
byl pomlet na laboratornim mlynku, rozmichan v 50 ml destilované
vody a povaren ve vodni lazni o teploté 95 °C po dobu 30 minut. Po
ochlazeni na laboratorni teplotu byl extrakt kvantitativné pfeveden do
odmérné banky a doplnén destilovanou vodou na 100 ml. Po di-
kladném promichani a po usazeni pevnych ¢astic byl extrakt zfiltro-
van pres membranovy filtr a filtrat byl pouzit pro analyzu. Paralelné
byla provedena stejnym zplisobem extrakce totoznych vzorkd v 50 ml
1 mol.I"" kyseliny sirové pro rozliSeni Stavelanu vapenatého od vodo-
rozpustnych Stavelan(. Ve vzorcich jeémene a sladu byl stanoven ob-
sah vody suSenim do konstantni hmotnosti a obsahy Stavelant byly
potom pfepocteny na obsah v suSiné.

Vzorky sladiny pro analyzu vodorozpustnych stavelant byly pred
nastrikem pouze Zfiltrovany a zfedény.

Pfiprava standard( stavelové kyseliny

Zasobni roztok standardu Stavelové kyseliny byl pfipraven nava-
zenim 500 mg Stavelové kyseliny s pfesnosti na 0,1 mg a rozpusté-
nim v 1 litru mobilni faze (viz nize). Rozsah koncentraci standardu
pro vlastni stanoveni byl 5 az 50 mg.I"".

Instrumentace a chromatografické stanoveni

Analyzy vzorkd byly provadény na kapalinovém chromatografu
Spectra System (Thermo Separation Products, Inc., USA) s UV6000
FLP detektorem. K separaci analyzovanych latek byla pouzita vysoce
selektivni RP-HPLC kolona Dionex Acclaim OA (250 mm x 4 mm),
uréena zejména pro analyzu hydrofilnich alifatickych a aromatickych
organickych kyselin a pro mobilni faze s vodnym obsahem az 100 %.
Mobilni fazi byl 0,1 mol.I'* KH,PO, jehoz pH bylo upraveno pomoci
methansulfonové kyseliny na 2,65. Podminky separace: Isokraticka
eluce, pritok mobilni faze 0,5 ml.min"', teplota kolony 30 °C. Nastfik
vzorku byl 5 ul a detekce a kvantifikace Stavelové kyseliny byla pfi
280 nm.

Identifikace Stavelové kyseliny byla provedena na zakladé porov-
nanireten¢nich ¢asu se standardem, kvantifikace byla provedena po-
moci kalibracni pfimky.

3 VYSLEDKY A DISKUSE

Byla ovéfena linearita kalibracni pfimky Stavelové kyseliny v roz-
sahu 5 az 50 mg.I"". Korelaéni koeficient byl 0,9990. Mez kvantifikace
byla spocitana na 3,7 mg.kg', RSD byla 0,7 %. VytéZnost byla spo-
¢itdna metodou standardniho pfidavku a pohybovala se v rozmezi 80
az 85%.

ley and malt. It is affected by a year and location. In addition, oxalate
level can also be influenced by calcium content in brewing liquor.
Monitoring of oxalate content in the brewing materials provide nec-
essary information on a possible participation of oxalates in the pro-
cesses associated with overfoaming [6].

2 MATERIAL AND METHODS

Chemicals

Potassium dihydrogen phosphate p. a. (Lach-Ner), methanesul-
fonic acid (Fluka), sulfuric acid (Lach-Ner), oxalic acid (Fluka), deion-
ized water.

Barley

Samples of five varieties Jersey, Prestige, Malz, Sebastian, and
Kompakt, grown after the previous crop maize, were selected for the
analyses. The samples were from the harvest 2007. According to the
type of treatment, the samples were split into three groups: samples
purposefully infected with spores of Fusarium spp., samples pur-
posefully infected and subsequently treated with fungicide and sam-
ples non-infected and untreated.

Malt

Malts were prepared from the barley samples described above.
Malting technology developed in the Malting Institute in Brno was ap-
plied [7].

Wort
Samples of congress wort were prepared using the standard tech-
nology after the EBC method [8].

Barley and malt sample preparation

1 g of barley or malt for the analysis of water-soluble oxalates was
milled on a laboratory grinder, mixed in 50 ml of distilled water and
boiled in a water bath (95 °C) for 30 minutes. After cooling to labo-
ratory temperature, the extract was quantitatively transferred to a vol-
umetric flask and distilled water was added to the volume of 100 ml.
After thorough mixing and depositing of solid particles, the extract
was filtered through a membrane filter and the filtrate was used for
the analysis.

Simultaneously, the same samples were extracted in 50 ml of
1 mol.L"" sulphuric acid and calcium oxalate was distinguished from
water soluble oxalates.

In barley and malt samples, water content was determined by dry-
ing to constant weight and after that oxalate contents were calculated
to content in dry matter.

Wort samples for the analysis of water-soluble oxalates before in-
jecting were only filtered and diluted.

Preparation of oxalic acid standards

Stock solution of the oxalic acid standard was prepared by dis-
solving 500 mg of oxalic acid, with the accuracy to 0.1 mg, in 1 liter
of a mobile phase (see below). Range of standard concentrations for
the determination was 5 to 50 mg.I"".

Instrumentation and chromatographic determination

The samples were analyzed on the liquid chromatograph Spectra
System (Thermo Separation Products, Inc., USA) with UV6000 FLP
detector. The analyzed substances were separated with the highly
selective RP- HPLC column Dionex Acclaim OA (250 mm x 4 mm),
assigned mainly for the analysis of hydrophilic aliphatic and aromatic
organic acids and for mobile phases with water content as high as
100 %. A mobile phase was 0.1 mol. L' of KH,PO, with pH 2.65 (ad-
justed with methanesulfonic acid). Separation conditions: Isocratic
elution, flow rate of the mobile phase 0.5 ml.min"!, temperature of the
column 30 °C. Injection volume of the sample was 5 pL and detec-
tion and quantification of oxalic acid was conducted at 280 nm.

Identification of oxalic acid was performed on the basis of the com-
parison of retention times with the standard, quantification was per-
formed with the calibration line.

3 RESULTS AND DISCUSSION

Linearity of the calibration line of the oxalic acid in the range of 5
to 50 mg.I"" was determined. Correlation coefficient was 0.9990. Limit
of quantification was calculated to 3.7 mg.kg™', RSD was 0.7 %. Re-
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O stavelan vapenaty / calcium oxalate
W Stavelany rozpustné ve vodé / water-soluble oxalates

Obsah $taveland v jeémeni / Barley oxalates content
[mg.kg -1 susiny / of dry matter]
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o
2
?
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neinfikovano, neoetfeno / non-
infected, non-treated

infikovéno, neosetfeno / infected | infikovano, oSetfeno / infected,
by Fusarium, non-treated treated by fungicide

Obr. 1 Obsah Stavelant v jeémeni / Fig. 1 Oxalate content in barley

Ve vzorcich jeémene (obr. 1) byly naméreny hladiny Stavelant roz-
pustnych ve vodé v rozmezi 38 az 61 mg.kg™* susiny. Jedna se o fa-
dové niz&i hodnoty, nez byly naméfeny v obilkach pSenice Tritium;
zde se hodnoty $tavelan( pohybovaly v rozmezi 530 az 770 mg.kg™
byly nalezeny ve skupiné vzorku, které nebyly uméle infikovany ani
oSetfeny fungicidem. V obou skupinach vzorkd, které byly uméle in-
fikovany, byly nalezeny hladiny Stavelant vyssi. Z vysledkl je pa-
trné, Ze po napadeni obilky Fusarii nemélo oSetfeni fungicidem sig-
nifikantni vliv na koncentraci Stavelan( v jeémeni. Nerozpustny
Stavelan vapenaty tvofil v je€meni 28 az 54 % z celkového obsahu
Stavelan(.

Na obr. 2 jsou znazornény vysledky obsahu stavelan( ve vzorcich
analyzovaného sladu. Pfi procesu sladovani doslo k dvoj- az pétina-
sobnému narustu obsahu vodorozpustnych Stavelan(, koncentrace
se pohybovaly v rozmezi 110 az 217 mg.kg™ susiny, coz je v souladu
s daty uvedenymi v literatufe [10]. Naproti tomu obsahy Stavelanu va-
penatého ve sladu byly vyrazné niz&i, nez ve vzorcich je€mene, a tvo-
fily maximalné 15 % z celkového obsahu $tavelan(.

V analyzovanych vzorcich nebyl nalezen vyrazny rozdil v hladinach
Stavelanu v zavislosti na odridé, v priméru vSak byly nejvyssi hla-
diny Stavelanu v je€meni i ve sladu naméfeny u odrid Malz a Seba-
stian.

Ve vzorcich pfipravenych sladin byly vzhledem k odfiltrovani pev-
nych zbytk( analyzovany pouze obsahy rozpustnych $tavelant. Pro
srovnani s obsahem $tavelant v jeémeni a ve sladu byly hodnoty pfe-
pocteny na navazku sladové mouky, pouzité pro rmutovani. Hladiny
Stavelanu ve sladiné jsou zndzornény na obr. 3— pohybovaly se v roz-
mezi 145 az 235 mg.kg™" susiny.

4 ZAVER

Ke stanoveni obsahu oxalatl rozpustnych ve vodé a Stavelanu va-
penatého byla pouzita vysokou-
¢inna kapalinova chromatogra-
fie na reverznifazi s UV detekci.
Metoda byla optimalizovana

O Stavelan vapenaty / calcium oxalate
W Stavelany rozpustné ve vodé / water-soluble oxalates

[ Stavelan vapenaty / calcium oxalates
W Stavelany rozpustné ve vodé / water-soluble oxalates

Obsah Staveland ve sladu / Malt oxalates content
[mg.kg-1 of dry matter]

Prestige
Prestige
Prestige

Sebastian

infikovéno, neosetfeno / infected
by Fusarium, non-treated

infikovéano, oSetfeno / infected,
treated by fungicide

neinfikovano, neoetfeno / non-
infected, non-treated

Obr. 2 Obsah Stavelanl ve sladu / Fig. 2 Oxalate content in malt

covery was calculated by the method of standard addition and it var-
ied from 80 to 85 %.

In the barley samples (Fig. 1), levels of water soluble oxalates in
the range of 38 to 61 mg.kg™ of dry matter were measured. These
are by orders lower values than those measured in caryopses of
wheat Tritium; here the oxalate values varied from 530 to 770 mg.kg
" of dry matter [9]. The lowest levels of soluble and insoluble oxalates
were found in the group of samples, which were not artificially in-
fected nor treated with the fungicide. Higher oxalate levels were found
in both the groups of artificially infected samples. It is evident from
the results that after the attack of the caryopsis by Fusaria, fungicide
treatment did not affect oxalate concentration in barley significantly.
Insoluble calcium oxalate created 28 to 54 % of the total oxalate con-
tent in barley.

Fig. 2 shows results of oxalate contents in samples of the analyzed
malt. Content of water-soluble oxalates increased 2-5-fold during the
malting process, concentrations varied from 110 to 217 mg.kg™" of
dry matter, which corresponds to the data given in the literature [10].
On the contrary, contents of calcium oxalate in malt were markedly
lower than those in the barley samples and formed maximally 15 %
of the total oxalate content.

No pronounced difference in oxalate levels in dependence on a va-
riety was found in the analyzed samples, however, on the average,
the highest oxalate levels both in barley and malt were measured in
the varieties Malz and Sebastian.

In the wort samples, only soluble oxalate levels were analyzed as
solid residues were removed with filtration. The values were recalcu-
lated per weight of malt flour used for mashing for comparison with
oxalate contents in barley and malt. Oxalate levels in wort are given
in Fig. 3, they moved from 145 to 235 mg.kg™ of dry matter.

4 CONCLUSIONS

Reversed phase high-performance liquid chromatography with the
UV detection was used for the de-
termination of water-soluble ox-
alate and calcium oxalate con-
tents. The method was optimized

N
o

a validovana. Pfi sladovani je¢-
mene dochazi k narlstu hladin

o
S}

and validated. During malting of
barley, levels of total oxalates in-

celkovych stavelanu, ve sladu
byly naméreny az 5x vyssi hod-
noty nez v obilce je€mene, ale
obsah nerozpustného Stavelanu
vapenatého je oproti jeémeni vy-
razné nizsi.

Celkovéa koncentrace Stave-
land v jeémeni se pohybovala
v rozmezi 60 az 101 mg.kg™ su-
Siny, zatimco ve sladu se pohy-
bovala v rozmezi 113 az
225 mg.kg" susiny. Ve sladiné
se koncentrace Stavelant roz-
pustnych ve vodé pohybovala
v rozmezi 145 az 235 mg.kg™
susiny.

®
o

o
=}

Obsah stavelant v je¢meni / Barley oxalates content
[mg.kg -1 susiny / of dry matter]

@
2
@
2
o

infikovano, neoSetfeno / infected
by Fusarium, non-treated

Prestige

infikovéano, osetfeno / infected,
treated by fungicide

creased, values measured in
malt were even 5 times higher
than those detected in a barley
caryopsis but the content of in-

soluble calcium oxalate is
markedly lower compared to bar-
ley.

Total oxalate concentration in
barley varied within 60 to 101
mg.kg" of dry matter, while in malt
it was in the range of 113 to 225
mg.kg™' of dry matter. Concentra-
tion of water soluble oxalates in
wort moved within 145 to 235
mg.kg™" of dry matter.

Sebastian
Prestige
Sebastian

neinfikovano, neo$etfeno / non-
infected, non-treated

Obr. 3 Obsah Stavelanu ve sladiné / Fig. 3 Wort oxalates content
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Pivovary sdruzené v Ceském svazu pivovar(l a sladoven (CSPS)
vyrobily v roce 2009 o 5,9 % piva méné ve srovnani s rokem 2008.
Produkce pro tuzemsko se snizila o necelych 5,9 %. Vyrazné poklesla
produkce vyc€epnich piv, kterych pivovary vyrobily o 10,3 % méné.
Naopak, lezaky zaznamenaly vzestup poptavky, byt jen nepatrny. Po-
prvé za poslednich 10 let poklesla produkce nealkoholického piva,
jehoz se vyrobilo 0 1 % méné ve srovnani s rokem 2008. Export piva
z Ceské republiky zaznamenal poprvé v historii pokles. Vyvezlo se
jej 0 10,5 % méneé nez v roce 2008.

Domaci spotfeba piva zaznamenala vyrazny posun od vyéepnich
piv smérem k lezakim. Zatimco produkce vycepnich piv pro domaci
trh klesla 0 10 %, lezak( se vyrobilo o necelych 5 % vice. Konzu-
mace nealkoholického piva v Ceské republice zUstala v roce 2009
prakticky na stejné urovni jako v roce pfedchozim.

Ing. Jan Vesely, vykonny feditel CSPS situaci komentuje — ,Tu-
zemské pivovarstvi je podobné jako jina odvétvi postizeno poklesem
poptavky, i kdyZ to nelze fici o vSech pivovarech. Projevuje se trend,
na ktery upozorfiujeme jiz po nékolik let — pozvolny, ale trvaly pre-
sun ke kvalitnéj$im pivam, lezakdm, po dlouhych letech Uspésného
a rychle rostouciho exportu se projevil pokles zajmu o ¢eské pivo rov-
néz v zahrani¢i jako dlsledek ekonomické recese. Pokles domaci
konzumace piv je do jisté miry zesilen omezenim poc¢tu zahrani¢nich
navstévnikd“.

Domaéci sladovny vyrobily v roce 500 387 tun sladu, cozZ je o ne-
celych 3,8 % méné nez v roce 2008. Pokracoval vSak riist exportu
této suroviny a vyvezlo se celkem 238 789 t, tedy o vice nez 1,5 %

Pivovary i sladovny v CR zaznamenaly v roce 2009 nizsi
pokles produkce, nez se pavodné ocekavalo

ve srovnani s predchozim rokem. Jedna se o historicky druhy nej-
vys8i export Ceského sladu. Nejvétsi producentem sladu jsou Slado-
vny Soufflet CR, které se na tuzemské produkci podileji 69 % a na
exportu 95 %. Tradi¢né nejvyznamnéjSimi odbérateli sladu z Ceské
republiky jsou Polsko, dale Rumunsko a Spolkova republika Né-
mecko. Nové se mezi importéry ¢eského sladu zafadilo Svycarsko

které je za Velkou Britanii Sesté.

»Sladovnicky sektor u nés je pochopitelné ovlivnén jednak pokle-
sem poptavky po pivu na ¢eském trhu, ale také zménou struktury
piva, které se konzumuije, tedy pfechodem na piva s nizsi stupfiovi-
tosti,“ vysvétlil Ing. Richard Paull, ¢len pfedsednictva CSPS a ge-
nerélni Feditel Sladoven Soufflet CR.

Zajimavy je vyvoj na trhu oball, pfedev§im na domacim trhu. Po-
nékud prekvapivé nejvy$si sestup zaznamenala spotieba lahvového
piva, kde pokles dosahl vy$e témér 10 %. Mnohem mensi posun je
2008 zaznamenavame u piva dodavaného na trh v PET lahvich, pro-
dej byl vice nez 45krat vy$si. Vzestup zaznamenal prodej minisoudkd,
jejich objem je vSak ve srovnani s jinymi obaly zanedbatelny.

Dal$i informace naleznete na internetovych strankach Ceského
svazu pivovarl a sladoven www.cspas.cz.

Zpracovéno podle TZ CSPS z 8. dubna 2010 (ms)
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