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Bélakova, S. — BeneSova, K. — Mikulikova, R. — Svoboda, Z.: Faktory ovliviujici gushing. Kvasny Prum. 58, 2012, ¢. 3, s. 62—65.
Byla stanovena predikce gushingu v 15 vzorcich zrna jeémene jarniho a gushing ve sladu. U téchto vzorkl byl sledovan obsah deo-
xynivalenolu, koncentrace ergosterolu, aktivita enzymi 1,3-B-glukanasy a chitinasy a obsah Staveland.
U vSech vzorkll jeémene byl naméren nulovy gushingovy potencial. Gushing ve sladu se pohyboval v rozmezi 4-39 ml. Koncentrace
deoxynivalenolu byla na velmi nizké hladiné ve v§ech sledovanych vzorcich. Aktivita stresovych protein(i byla vys$si u sladu, které pocha-
zely z lokality Domaninek. Obsah Stavelant nemél pravdépodobné vliv na vznik gushingu ve sladu.

Bélakova, S. — BenesSova, K. — Mikulikova, R. — Svoboda, Z.: Factors affecting gushing. Kvasny Prum. 58, 2012, No. 3, p. 62—65.
Prediction of gushing in 15 grain samples of spring barley and gushing in malt were determined. Deoxynivalenol content, ergosterol
concentration, activity of 1,3-p-glucanase and chitinase and oxalate content were measured in these samples.
Zero gushing potential was found in all barley samples. Gushing in malt varied from 4-39ml. Deoxynivalenol concentration was at
a very low level in all studied samples. Activity of stress-induced proteins was higher in malts from the locality Domaninek. Oxalate con-
tent presumably did not affect gushing formation in malt.

Bélakova, S. — BenesSova, K. — Mikulikova, R. — Svoboda, Z.: Die Gushing beeinflussende Faktoren. Kvasny Prum. 58, 2012, Nr. 3,
S. 62-65.

Préadiktion des Gushings in den 15 Mustern des Sommergerstenkornes und im Malz wurde festgestellt. Bei diesen Mustern wurde der
Gehalt an Deoxynivalenol, die Konzentration des Ergosterols und Aktivitdt von Enzymen 1,3-f-Glukanasa und Chitinasa, weiter auch
Gehalt an Oxalate verfolgt. Bei den allen 15 Sommergerstenmustern ist ein Null-Gushingspotenzial gemessen worden. Gushing im Malz
lag im Bereich 4-39 ml. In allen verfolgten Mustern wurde die Konzentration des Deoxynivalenols sehr niedrig. Aktivitat von Stressprotei-
nen wurde hoéher im aus der Gerste hergestelltes Malz, die in der Lokalitdt Domaninek geerntet wurde. Wahrscheinlich hat der Gehalt an

Oxalate keinen Einfluss auf die auf die Entstehung des Gushings im Malz.

Kli¢ova slova: jecmen, slad, gushing, stresové proteiny
1 UvoD

Gushing je jev, ktery je pozorovany u mnoha sycenych napojl
véetné piva, kdy pfi otevieni obalu dojde k masivnimu prfepénéni na-
poje. Podstatou gushingu je okamzité uvolnéni oxidu uhlicitého
po otevieni lahve (Shokribousjein, et al., 2011; Basafova, et al.,
2010). Prepénovani piva souvisi s tvorbou latek vznikajicich pfi na-
padeni obilky je€émene mikroskopickymi vlaknitymi houbami. Jedna
se o tzv. primarni gushing. K témto latkdm patfi hydrofobiny. Jedna
se o extracelularni povrchové aktivni proteiny, které jsou produkova-
ny dimorfnimi kvasinkami a vlaknitymi houbami. Tyto vlaknité houby;,
které produkuji hydrofobiny, mohou také produkovat mykotoxiny
(Sarlin, et al., 2005; Shokribousjein, et al., 2011).

Mykotoxiny jsou toxické sekundarni metabolity mikroskopickych
vlaknitych hub, pro které se vzil nazev plisné (Zabka; Jegorov, 2002).
V klimatickych podminkach mirného pasu jsou nejrozsifenéjsi myko-
toxiny produkované vlaknitymi houbami rodu Fusarium — fusariové
mykotoxiny. Tyto tzv. “polni mykotoxiny” poskozuji zrna i jiné rostlinné
tkdné v predskliziiovém obdobi. Za pfiznivych podminek vS§ak mo-
hou rist také v pribéhu skladovani. Z fusariovych mykotoxint maji
v pivovarstvi vyznam zejména trichothecenové mykotoxiny. K nej¢as-
téji se vyskytujicim trichothecenovym mykotoxinim fadime deoxyni-
valenol (DON) (Velisek, 2002). Produkce DONu v prabéhu sladova-
ni kolisa a pravdépodobné zavisi na poskozeni obilek, na odriidé
je€mene i na technologickych podminkach sladovani (Havlova, et
al., 2003).

Indikatorem mikrobidlni kontaminace muze byt pfitomnost ergoste-
rolu, ktery vznikd metabolickou ¢innosti mikromycetll. Ergosterol je
jednim z nejvyznamnéj$ich sterolt mikroskopickych vlaknitych hub,
protoze je slozkou jejich bunécné stény (JedliCkova, et al., 2008).

PFi napadeni rostliny patogenem vznikaji specifické obranné pro-
teiny, které maji schopnost inhibovat rlist hub. Z hlediska problemati-
ky gushingu se jedna o vyznamnou skupinu, ktera je zna¢né pocetna
a rdznoroda. Mezi predstavitele této skupiny patfi enzymy chitinasa
a 1,3-pB-glukanasa, které dokazou hydrolyzovat bunéénou sténu pa-
togenu a pfitom produkovat elicitory dalSich obrannych reakci (Hef-
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1 INTRODUCTION

Gushing is a phenomenon observed in many saturated beverages
such as beer when massive over-foaming of beverage occurs upon
a container opening. The principle of gushing is an immediate re-
lease of carbon dioxide after a bottle opening (Shokribousjein, et al.,
2011; Basarova, et al., 2010). Over-foaming of beer is connected
with production of substances generated at the attack of barley cary-
opses by microscopic filamentous fungi, it is a so called primary
gushing. One of these substances, hydrophobins, extracellular sur-
face active proteins, are produced by dimorphic yeasts and filamen-
tous fungi. These filamentous fungi that produce hydrophobins can
also produce mycotoxins (Sarlin, et al., 2005; Shokribousjein, et al.,
2011).

Mycotoxins are toxic secondary metabolites of microscopic fila-
mentous fungi, usually referred to as molds (Zabka; Jegorov, 2002).
Under the conditions of the moderate climate zone, fusarium myco-
toxins produced by filamentous fungi of Fusarium sp. are the most
widespread mycotoxins. These so-called “field mycotoxins”, damage
grains and other plant tissues in a pre-harvest period. However, un-
der the favorite conditions they can also grow during storage. Of
fusarium mycotoxins, namely trichothecene mycotoxins are impor-
tant in brewing. Deoxynivalenol (DON) belongs to the most frequent-
ly occurring trichothecene mycotoxins (VeliSek, 2002). Production of
DON during malting varies and depends probably on caryopses
damage, barley variety and technological conditions of malting (Hav-
lova, et al., 2003).

The presence of ergosterol, a product of metabolic activity of mi-
cromycetes can be an indicator of microbial contamination. Ergos-
terol is one of the most important sterols of microscopic filamentous
fungi as it is a component of their cell walls (Jedli¢kova, et al., 2008).

After a pathogen attack to a plant, specific defense proteins inhibit-
ing the fungal growth are formed. In terms of gushing, this significant,
populous and heterogeneous group includes enzymes chitinase and
1,3-p-glucanase which are able to hydrolyze pathogen cell walls and
produce elicitors for other defense reactions (Hefmanova, et al.,
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manova, et al., 2006). Pfirozenym substratem pro tyto stresové pro-
teiny jsou pravé strukturni polysacharidy bunécnych stén hub.
Vzniklé fragmenty pak pravdépodobné spoustéji dalsi obranné reak-
ce infikované rostliny. Glukanasa a chitinasa maji synergicky ucinek.
Patogenni mikroorganismy a jejich metabolity negativné ovliviuji ne-
jen kvalitu obilky je€mene, ale i kvalitu sladu a piva (BeneSova, et al.,
2011).

Gushing v8ak nemusi vzdy souviset s pfitomnosti patogend. PFici-
nou tzv. sekundarniho gushingu je napf. zakal, kovové ionty nebo
krystaly Stavelanu vapenatého (Sarlin, et al., 2005).

Kyselina Stavelova je obsaZena jako pfirozena slozka v jeCmeni
a sladu. Jeji nadmérné mnozstvi vSak vede k tvorbé krystalizacnich
jader, coz mlize mit za nasledek prepénovani piva — gushing (Pfohl-
Leszkowicz; Manderwill, 2007).

V nasi praci sledujeme vztah mezi gushingem, aktivitou vybranych
stresovych proteintl, koncentraci nékterych sekundarnich produktd
mikroskopickych vldknitych hub a dalSich technologickych znaki
v je€meni a ve vyrobeném sladu.

2 MATERIAL A METODY

Pro analyzy byly pouzity vzorky 5 odrid jeémene jarniho (Bojos,
Kangoo, Sebastian, Tolar a Xanadu) ze sklizné z roku 2010. Vzorky
pochazely z péstitelskych lokalit Domaninek, Vérovany a Horazdovi-
ce. Slady byly pfipraveny v mikrosladovné Sladarského ustavu VUPS
v Brné dle metodiky EBC (Getranke-Fachverlag, 1998).

V je€meni byla stanovena urover gushingového potencialu paten-
tovanou metodou vyvinutou ve VUPS (Kosaf, 2010).

Pro stanoveni gushingu ve sladu byl pouZzit modifikovany tfidenni
test Carlsberg.

Ke stanoveni deoxynivalenolu (DON) ve vzorcich sladovnické-
ho je€mene a sladu byla pouzita metoda vysokoucinné kapalinové
chromatografie ve spojeni s tandemovou hmotnostni spektrometrii
(HPLC-MS/MS) (Zollner; Mayer-Helm, 2006). Homogenizovany vzo-
rek byl extrahovan acetonitrilem a pfecistén pfes kolonku TRICHO-
THECENE EP.

Pro kvantitativni analyzu ergosterolu byla pouzita metoda vysoko-
ucginné kapalinové chromatografie ve spojeni s detektorem diodové-
ho pole (HPLC-DAD). Homogenizovany vzorek byl extrahovan met-
hanolem a poté opakované pfeveden do hexanu. Hexanové frakce
byly po odpareni rozpustény v methanolu (Jedli¢kova, et al., 2008).

Pro stanoveni aktivit enzym0 chitinasy a 1,3-p-glukanasy byly po-
uzity spektrofotometrické metody na principu vyuziti chromogennich
substratli (CM-Curdlan RBB pro 1,3-p-glukanasu a CM-Chitin-RBV
pro chitinasu) pomoci komeréné dostupnych setu (Loewe Biochemi-
ca, Némecko).

Obsah stavelan( v pivu byl stanoven metodou kapilarni izotacho-
forézy (Havlova; Susta, 1997).

3 VYSLEDKY A DISKUSE

Predikce gushingu v jeémeni byla nulova u vSech vzorkd v celém
sledovaném souboru. Gushing ve sladu byl naméfen pouze u vzor-
ka, které pochéazely z lokality Domaninek. Hodnoty se pohybovaly
v rozmezi 4-39ml.

DON patfi mezi nejCastéji se vyskytujici fusariové mykotoxiny.
Byva povazovan za marker vyskytu ostatnich mykotoxind (Varova, et
al., 2009). Maximalni povoleny limit pro DON v je¢meni (1250 ug/kg)
a ve sladu (750 ug/kg) byl stanoven Nafizenim komise (ES)
€. 1126/2007 ze dne 28.zafi 2007 (EUR-Lex). Naméfené hodnoty
DONu se pohybovaly mezi <5,0-57,0 ug/kg u je€mene a <5,0-74,0
ug/kg u sladu. VSechny tyto hodnoty pIné vyhovuji povolenému limitu
pro jeémen a slad. Uroven obsahu fusariovych mykotoxinG v jeémeni
sklizné 2010 byla v porovnani s prfedchazejicimi roky nizsi. Je zfej-
mé, Ze pocasi ma vliv na rozvoj patogenl rodu Fusarium a tvorbu
mykotoxinG (Polisenska, 2011).

Nizsi hladina chitinasy byla nalezena u je€ment a z nich vyrobe-
nych sladu, které pochéazely z lokality Vérovany (86—89 U/kg, 89-95
U/kg). Vyssi hladina chitinasy byla nalezena u jeémenu a sladu vy-
péstovanych v lokalité Domaninek (99—103 U/kg, 96—100 U/kg). Sla-
dy, které pochazely z této lokality, vykazovaly gushing. V péstebni
stanici Domaninek byly naméreny i vyssi hladiny 1,3-f-glukanasy
v jeémeni i ve sladu (170-229 U/kg, 274-312 U/kg) oproti dal§im
dvéma sledovanym lokalitam, kde byla hladina obou stresovych pro-
tein( srovnatelna.

2006). Structural polysaccharides of fungi cell walls are natural sub-
strates for the stress-induced proteins. Fragments formed then prob-
ably trigger other defense reactions of an infected plant. Glucanase
and chitinase act synergically. Pathogenic microorganisms and their
metabolites affect negatively not only quality of a barley caryopsis
but also quality of malt and beer (BeneSova, et al., 2011).

Gushing, however, does not always necessarily relate to the pres-
ence of pathogens. A cause of a so-called secondary gushing is for
example haze, metal ions or crystals of calcium oxalate (Sarlin, et al.,
2005).

Oxalate acid is contained as a natural component in barley and
malt. Its excessive amount, however, leads to formation of crystalli-
zation cores, which may lead to over-foaming of beer — gushing
(Pfohl-Leszkowicz; Manderwill, 2007).

The aim of this study was to determine the relationship between
gushing, activity of the selected stress-induced proteins, concentra-
tions of some secondary products of microscopic filamentous fungi
and other technological parameters in barley and produced malt.

2 MATERIAL AND METHODS

Samples of five spring barley varieties (Bojos, Kangoo, Sebastian,
Tolar, and Xanadu) from harvest 2010 were analyzed. The samples
came from the growing localities Domaninek, Vérovany and
Horazdovice. Malts were prepared in the micromalting plant of the
Malting Institute of the RIBM in Brno according to the EBC method
(Getranke-Fachverlag, 1998).

The level of gushing potential in barley was determined by the
patented method developed in the RIBM (Kosar, 2010).

For the determination of gushing in malt, a modified three-day
Carlsberg test was used.

The method of high-performance liquid chromatography coupled
with tandem mass spectrometry (HPLC-MS/MS) was used for the
determination of deoxynivalenol (DON) in samples of malting barley
and malt (Zollner; Mayer-Helm, 2006). A homogenized sample was
extracted with acetonitrile and purified on the column TRI-
CHOTHECENE EP.

The method of high-performance liquid chromatography coupled
with the detector of diode array detector (HPLC-DAD) was used for
the quantitative analysis of ergosterol. A homogenized sample was
extracted with methanol and repeatedly transferred to hexan. After
evaporation, hexan fractions were dissolved in methanol (Jedli¢kova,
et al., 2008).

Chitinase and 1,3-f-glucanase activities were determined with the
spectrophotometric method based on the use of chromogenic sub-
strates (CM-Curdlan RBB for 1,3-p-glucanase and CM-Chitin-RBV
for chitinase) using commercially available sets (Loewe Biochemica,
Germany).

Oxalate content in beer was determined by the method of capillary
isotachophoresis (Havlova; Susta, 1997).

3 RESULTS AND DISCUSSION

Prediction of gushing in barley was zero in all samples in the set
under study. Gushing in malt was detected only in samples from the
locality Domaninek. The values varied from 4 — 39ml.

DON belongs to the most common fusarium mycotoxins. It is
a marker of the occurrence of other mycotoxins (Vanova, et al.,
2009). Maximum allowable limit for DON in barley (1250 pg/kg) and
malt (750 pg/kg) was given by the Commission Regulation (EU) no.
1126/2007 of 28 September 2007 (EUR-Lex). The measured DON
values ranged from <5.0 — 57.0 pg/kg in barley and <5.0 — 74.0 pg/kg
in malt. All these values were fully in compliance with the allowable
limits for barley and malt. The level of fusarium mycotoxins in barley,
crop 2010, was lower compared to previous years. It is evident that
weather affects the development of pathogens of Fusarium spp. and
mycotoxin formation (PoliSenska, 2011).

A lower chitinase level was detected in barleys and malts coming
from the locality Vérovany (86 — 89 U/kg, 89 — 95 U/kg). A higher
chitinase level was found in barleys and malts grown in the locality
Domaninek (99 — 103 U/kg, 96 — 100 U/kg). Malts coming from this
locality exhibited gushing. In the growing station Domaninek, also
higher levels of 1,3-B-glucanase in barley and malt (170 — 229 U/kg,
274 — 312 U/kg) were found versus other two studied localities where
the level of both stress-induced proteins was comparable.
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Ergosterol mize byt vyuzit pro monitorovani vyskytu plisni v je¢-
meni, protoze se jedna o sekundarni metabolit téchto parazitickych
hub. Identifikace specifickych sekundarnich metabolitd je limitovana
faktem, Ze jednotlivé druhy hub ne vzdy produkuji stejné metabolity
béhem stejnych podminek (Abramson, et al., 1998). Jeho koncentra-
ce se pohybovala mezi 6,1-13,7 mg/kg u jeCmene, 7,3-20,9 mg/kg
u sladu. Niz&i koncentrace ergosterolu byla namérena v lokalité Vé-
rovany. V lokalit¢ Domaninek a Horazdovice byla koncentrace er-
gosterolu ve sladech srovnatelna.

Hodnota stavelan( byla mezi 7,1-23,0 mg/100g sus. u je¢menu
a 4,9-20,7 mg/100 g sus. u sladd.

4 ZAVER

Bylo analyzovano celkem 15 vzorkl jeémene a z néj vyrobenych
sladt ze 3 raznych lokalit. Gushing byl nalezen pouze u slad, které
pochazely z lokality Domaninek. U sladl z této lokality byla namére-
na vy$$i hodnota enzym(i chitinasy a 1,3-p-glukanasy a ergosterolu.
V této lokalité byl také ve vSech analyzovanych vzorcich je€mene
i sladu nalezen DON. | kdyz tyto koncentrace byly nizké, Ize z nich
usuzovat, ze v lokalité Domaninek doslo k relativné silnéjSimu napa-
deni porostu rostlinnymi patogeny, kdy jeémeny vykazovaly mnoho-
strannou odezvu. Zvy$ena pfitomnost téchto latek muze byt spojena
se vznikem gushingu.

V ostatnich lokalitach nebyl tento rozdil tak vyrazny, hodnoty stre-
sovych enzym( a ergosterolu se nijak vyrazné neliily. Obsah Stave-
land v naSem souboru vzork( pravdépodobné nemél vliv na gushing
ve sladu. Vzhledem k malému poctu vzorkll a pouze vysledkim
z jednoho roku vsSak nelze zatim tyto zavéry zobecriovat a bude
vhodné se timto problémem souvisle zabyvat v dalSim vyzkumu.

Ergosterol can be used for monitoring the occurrence of fungi in
barley as it is a secondary metabolite of these parasitic fungi. The
identification of specific secondary metabolites is limited by the fact
that the individual fungal species do not always produce the same
metabolites under the same conditions (Abramson, et al., 1998). Er-
gosterol concentration moved from 6.1 — 13.7 mg/kg in barley, 7.3 —
20.9 mg/kg in malt. The lowest ergosterol concentration was meas-
ured in the locality Vérovany. In the localities Domaninek and
Horazdovice ergosterol concentration in malts was comparable.

Oxalate levels were 7.1 — 23.0 mg/100g of the dry matter in bar-
leys and 4.9 — 20.7 mg/100 g of the dry matter in malts.

4 CONCLUSIONS

In total, 15 barley samples from three different localities and from
them prepared malts were analyzed. Gushing was detected only in
malts from the locality Domaninek. Malts from this locality had
a higher value of enzymes chitinase and 1,3-p-glucanase and ergos-
terol. DON was found in all the analyzed barley and malt samples
from this locality. Although these concentrations were low, we can
assume that a relatively stronger infestation of stands by plant patho-
gens occurred in the locality Domaninek and barleys multiply re-
sponded to it. The increased presence of these substances may be
associated with gushing formation.

In other localities, this difference was not so pronounced, values of
stressed-induced enzymes and ergosterol did not differ significantly.
Oxalate content in this set of samples did not probably affect gushing
in malt. However, considering a small amount of samples and only
one-year results, no general conclusions can be made and this issue
should be a subject of future continuous study.

Tab. 1 Obsah sledovanych parametrd v je€meni a sladu / Content of the studied parameters in barley and malt

2 | 5 | swnne | on | Chiimed | poonass | geuer | Sy
‘ég § m Ha'kg Ulkg Ukg maikg mg/100g sus.
s P = = = c P P
5 S | E¥ 33| BT |Ey | R 3 il|Es il as| el as
[} 5] 2.9 » € 2.9 » & 2.9 » € 2.9 wE | 29 | »E 29 | »&
Bojos 0 5 117 | 54 | 102 | 96 | 220 | 274 | 7.1 99 | 124 | 98
3 Kangoo 0 39 | 207 | 219 | 103 | 98 | 199 | 309 | 105 | 167 | 151 | 16.0
E Sebastian 0 32 | 214 | 235 | 100 | 9 | 199 | 312 | 62 | 209 | 180 | 172
8 |Tolar 0 4 103 | 77 99 | 100 | 207 | 310 | 112 | 124 | 156 | 14.1
Xanadu 0 7 230 | 99 | 100 | 9 | 170 | 281 | 106 | 17.3 | 156 | 141
Bojos 0 0 570 | 7.0 88 89 | 181 | 234 | 82 | 107 | 7.1 | 62
> |Kangoo 0 0 <50 | 437 | 86 93 | 139 | 209 | 6.1 73 | 146 | 105
g Sebastian 0 0 <50 | <50 | 86 93 | 166 | 203 | 86 | 105 | 155 | 66
2 o 0 0 84 | 66 89 93 | 174 | 216 | 67 | 95 | 153 | 4.9
Xanadu 0 0 <50 | 210 | 87 95 | 184 | 196 | 98 | 131 | 136 | 75
Bojos 0 0 54 | 740 | 98 92 | 159 | 258 | 114 | 172 | 153 | 147
a;‘; Kangoo 0 0 304 | 489 | 102 | 95 | 111 | 221 | 103 | 153 | 16.0 | 19.4
,‘"% Sebastian 0 0 55 | <50 | 99 96 | 131 | 224 | 105 | 174 | 230 | 207
5 |Tolar 0 0 <50 | 123 | 98 96 | 162 | 248 | 100 | 175 | 19.7 | 19.1
Xanadu 0 0 <50 | 319 | 99 95 | 146 | 215 | 137 | 202 | 176 | 198
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Velky chemicky slovnik ve dvou svazcich: ¢esko-anglicky a anglicko-Cesky

Slovnik{ neni nikdy dost! Své o tom veédél jiz na sklonku 19. stole-
ti Cesky nakladatel Jan Otto a svym naucnym slovnikem si postavil
papirovy pomnik. Nase odborné slovnikarstvi ma starou tradici,
na kterou se po roce 1989 snazi navazat fada nakladatelstvi. V sou-
Casné dobé je nejvétsim producentem chemicky orientované tech-
nické, odborné a védecké literatury v CR Vydavatelstvi VSCHT Pra-
ha. CtenaFskou obec pFedstavuji nejen vysokoskolsti a stfedoskolsti
studenti a odbornici z chemickych a pfibuznych disciplin, ale také
zajemci o védu a techniku z nejsirsi verfejnosti. Organickou souc¢ast
edi¢nich zamérl predstavuji rovnéz specializované prekladové slov-
niky. Ackoliv jiz existuji jako software pro PC nebo mobilni telefony,
jejich tisténa podoba je v praxi stale oblibena a pouzivana.

Pocatkem letoSniho roku byla vydana nova lexikograficka a fraze-
ologickd kniha, ktera v odborném pisemnictvi obvykle vychazi tak
jednou za generaci — svym vyznamem a spole€enskym pfinosem
pfipominajici Sestijazyény chemicky slovnik esko-némecko-anglic-
ko-italsko-latinsko-francouzsky, po cela desetileti neprekonané
a stale odborniky vyhledavané dilo profesora experimentalni anorga-
nické a organické chemie na prazské technice Emila Votocka. Jde
o ,Velky chemicky slovnik: Cast Eesko-anglicka“ a ,Velky chemicky
slovnik: Céast anglicko-¢eska“ (Vydavatelstvi VSCHT, Praha 2012,
1. vyd., 688 a 1000 stran, ISBN 978-80-7080-792-7 a ISBN 978-
80-7080-793-4). Jeho autofi, doc. RNDr. Jaromir Mindl, CSc.
a doc. Ing. Josef Panchartek, CSc., vedle svého védecko-pedagogic-
kého pusobeni na vysokych $kolach chemicko-technologickych
a vlastni vyzkumné prace, patfi u nas k renomovanym znalcdm od-
borného anglického jazyka, jeho sou€asné podoby, slovni zasoby
a ustalenych slovnich spojeni. VyuZili zde rovnéz svych mnohaletych

zkuSenosti se sestavovanim chemicko-technologickych slovnik
a zasadami jejich tvorby tak, aby mohly co nejlépe a nejefektivnéii
slouZit jejich uzivateliim.

Autofi predkladaji zadjemclm slovnik s vice nez 85 000 (resp.
110 000) hesly ze sedmi desitek chemickych a s chemii spojenych
podoborl. Obsahuje nejnoveéjsi i diive pouzivané terminy z oblasti
chemie, chemické technologie a blizkych obor( a byl sestaven z ¢es-
kych ekvivalentd anglickych i americkych termin(i, uvadénych ve
zdrojich Chemical Abstract Service, chemicko-technologickych en-
cyklopedii a kompendii (Kirk-Othmer Encyklopedia of Chemical
Technology, Encyklopedia of Inorganic Chemistry, Encyklopedia of
Analytical Science, Academic Press Dictionary od Science, Perry-
Chemical Engineers aj.). Zahrnuje rovnéz ¢asto pouzivané zkratky
latek, procesli i chemickych technik. Zohledriuje nejnovéjsi nomen-
klaturni normy pro chemické latky a procesy, pfijaté v anglofonnich
oblastech i v ¢estiné v nedavné dobé.

Velky chemicky slovnik (jako ,velké“ se oznacuji slovniky s vice
nez 60 000 hesly) je uréen védeckym a vyzkumnym pracovnikdm,
technologtim chemického prdmyslu &i pfibuznych rezort (hutnictvi
a slévarenstvi, keramika, sklo a porcelan, papirenstvi, plynarenstvi,
potravinarstvi, vodohospodarstvi, zemédélstvi, farmacie aj.) a véd-
nich oborl (fyzika, biochemie, ekologie atd.), pfekladatelim odbor-
nych textd, uciteldm i pokrocilym studentiim vysokych $kol — véem,
kdo vyuzivaji anglicky psanych informacénich zdroji &i k aktivni ko-
munikaci prostfednictvim anglického jazyka se svymi oborovymi za-
hrani¢nimi kolegy a institucemi. Lze pfedpokladat, ze z ného bude
tézit nékolik generaci (nejen) chemikd.

Bohumil Tesafik
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