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1 UvoD

Analytické metody, pouzivané pfi stanoveni kvalitativnich
parametri sladovnického je€mene, sladu a produktd jeho
zpracovani, Ize schematicky rozdélit do dvou kategorii:

 zakladni rozbory

* specialni rozbory.

Do kategorie zakladnich rozborti mizeme zarazovat bézné,
rutinni analyzy, které jsou obvykle poZzadovany pro stanoveni
zakladnich, komeréné nejvice zadanych ukazatell kvality jed-
notlivych komodit. U sladu mezi takovéto zakladni ukazatele
patfi napr. vlaha, extrakt, rozdil extraktl, stupen prokvaseni,
diastaticka mohutnost, obsah bilkovin a rozpustného dusiku,
barva a dalsi.

Pod pojmem specialni rozbory si pfedstavujeme rozbory
méné obvyklé, zamérené ¢asto jednoucelové ke stanoveni
jediného ukazatele (napf. odridova Cistota, namorenost
obili, stanoveni vybranych rezidui pesticida v obili, obsah
Stavelanu ve sladiné atd.). Takovéto rozbory jsou ¢asto spo-
jeny s vy88imi naroky na instrumentalni techniku, analyzy
vyzaduji vysokou odbornost obsluhy a byvaji take drazsi.
S rozvojem technickych moznosti analytickych laboratofi,
s rostoucimi znalostmi chemickych a biochemickych pro-
cesu v priubéhu vyroby sladu a piva a samoziejmé s vys-
§imi pozadavky zakazniku na kvalitu vyrobkl pak prabézné
dochazi ke zvySovani urovné provadéni stavajicich (béz-
nych) analyz a dale k vyvoji metod novych, zamérenych na
moderni trendy vyzkumu v oblasti sladarské a pivovarské
vyroby. Vyvoj analytiky ostatné dokumentuje jednoznacné
fakt, Zze fada metod, pfed nékolika lety specialnich, ¢asto
ve stadiu vyvoje, je jiz dnes pouzivana zcela bézné a radi
se nékam na pomezi vy$e uvedenych okruh( (napfiklad
stanoveni obsahu B-glukanu, prekurzoru dimethylsulfidu
aj.).

Domnivame se, Zze muze byt zajimavé nastinit vyvoj meto-
dik tak, jak se projevuje na nasem pracovisti Sladarského
ustavu Brno v poslednim obdobi zejména z toho divodu, ze
se zabyvame jednak kontrolnimi analyzami pro ucely prodeje
je€mene a sladu, jednak vyzkumnymi ukoly, ve kterych se
projevuji sméry vyzkumu a vyvoje.

2 ZAKLADNI ROZBORY

Pro ucely tohoto textu zahrnujeme pod pojem zakladni roz-
bory takové metodiky, které jsou jiz v laboratori bézné zave-
deny nékolik let a které jsou vétSinou provadény na zakladé
metodik uvedenych v publikaci Analytika EBC. Samotna Ana-
lytika EBC prochazi stalym vyvojem a jen v roce 2000 se
zmény tykaji cca 30 metod [1]. Také na nasem pracovisti vé-
nujeme zkvalitnovani jiz zavedenych metod velkou pozornost.
Sladarsky ustav Brno v roce 2000 proved| rozsahlou praci za-
mérfenou na validaci jednotlivych metod a stanoveni validac-
nich parametri. Zna¢né naklady byly vioZzeny do celkové
rekonstrukce pfistrojového vybaveni, do zkvalitnéni metrolo-
gické navaznosti, zajisténi mezinarodné platnych certifikatl
pouzivanych referenénich materiald, kalibrace méficich pro-
stfedki organy CMI apod. Zmény se dotkly téZ vedeni doku-
mentace od prvotnich podkladi po vydani Protokolu
o zkousce (atestu).

Zajisténi dobrych podminek pro provadéni analyz se sa-
mozfejmé vénovala pozornost i v minulosti, v prubéhu roku
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1 INTRODUCTION

Analytical methods used for determination of quality
parameters of malting barley, malt and products of its
processing can be schematically divided into two categories:

* basic analyses

* special analyses.

Into the category of basic analyses we can range common,
routine analyses, which are usually required for determination
of basic, commercially mostly demanded quality parameters
of individual commodities. At malt among these basic
indicators we range for example moisture content, extract,
extract difference, fermentability, diastatic power, protein
content, soluble nitrogen content, colour and others.

Under the term special analyses we conceive analyses less
usual, often orientated to determination of just one indicator (for
example variety purity, grain treatment, assessment of chosen
pesticide residues, oxalate content in wort, etc). Analyses like
these are often connected with higher demands on instrumental
technique, analyses require high expertness of operators and
they are usually more expensive. With the development of
technical possibilities of laboratories, with raising knowledge of
chemical and biochemical processes during malt and beer
production and of course with higher customer's demands on
the quality of products, the level of carried out current (common)
analyses has continuously been raised and further new methods
orientated to modern trends of research in the field of malt and
beer production have been developed. Besides this, the
development of analytics proves unambiguously the fact that
number of methods, a few years ago special, often in the stage
of a development, are nowadays used quite currently and they
are ranged somewhere on the border of the above mentioned
areas (for example determination of beta-glucan content, of
dimethylsulphide precursors, etc.).

We believe it can be of an interest to outline the deve-
lopment of methods as it has been shown in our workplace
of the Malting Institute Brno in the recent period mainly
because we deal both with the checking analyses for the
purpose of barley and malt sale and also with research tasks
reflecting trends of development and research.

2 BASIC ANALYSES

For this text purposes we include under the term basic
analyses such methods which have been used in the laboratory
for several years and which are mostly carried out on the basis
of methods presented in the publication EBC Analytics. The EBC
Analytics itself comes through continual development and only
during the year 2000 ca 30 methods have been changed [1]. Our
Institute as well devotes big attention to improving the quality
of already introduced methods. In the year 2000 the Malting
Institute Brno implemented extensive work focused on individual
methods validation and on the assessment of validation
parameters. Considerable costs were put into the general
reconstruction of instrumental equipment, into improving
metrological link-up, ensuring internationally valid certificates of
used reference materials, calibration of measuring means by CMI
authorities, etc. Changes included documents keeping from the
primary data to issuing of the Test Protocol (attestation).

We paid attention to ensuring good conditions for carrying
out analyses in past as well but in the course of the year 2000
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2000 jsme si vSak naroky dobrovolné zvysili zadosti o akre-
ditaci u narodniho akreditaéniho organu (Cesky institut pro
akreditaci, o.p.s.). Osvédéeni o akreditaci, které je timto or-
ganem vydavano akreditovanym laboratofim, je dokladem,
Ze laborator spliuje pozadavky mezinarodni normy, posky-
tuje pozadované sluzby na maximalné mozné urovni a vy-
sledky akreditovanych laboratofi by mély byt pfislusnymi or-
gany uznavany ve vSech zemich, se kterymi ma NAO
podepsanou smlouvu (v8echny zemé EU, Japonsko a dalsi
zemé). Téma akreditace vSak v souvislosti s obsahem tohoto
¢lanku zminme jen na okraj, v ramci zlepSovani urovné sta-
vajicich metod. V daldim textu se zaméfime na metody sku-
te¢né nové, zavadéné v ramci snahy zachytit, pfipadné sami
urcovat trendy vyzkumu a vyvoje pivovarskeé a sladarské ana-
Iytiky.

3 SPECIALNI ROZBORY
3.1 Stanoveni kyselin Krebsova cyklu

Cyklus trikarboxylovych kyselin neboli Krebsuv cyklus je
skutenym centrem veskerého metabolismu. Odpovida za
oxidaci vétsiny cukrl, mastnych kyselin i aminokyselin a vy-
tvari ¢etné biosyntetické prekursory. Citratovy cyklus je
zprostiedkovan osmi enzymy, které spole¢né preméni
jednu molekulu acetyl-CoA na dvé molekuly CO, tak, ze se
ziskaji tfi NADH, jeden FADH, a jeden GTP (nebo ATP).
NADH a FADH; jsou oxidovany kyslikem v elektron-tran-
sportnim fetézci za soucasné syntézy jedenacti ATP [2].
Z energetické bilance vyplyva, Ze citratovy cyklus je vy-
znamnym metabolickym pochodem, v némz se ziskava
podstatny podil volné energie nejen $tépenim sacharidd,
ale i mnoha jinych latek. Mnozstvi energie, kterou potre-
buje zrno k tomu, aby mohlo zacit aktivni formu Zivota, zis-
kava pravé biologickou oxidaci nékterych snadno metabo-
lizovatelnych slozek zrna.

K identifikaci kyselin Krebsova cyklu (kyseliny ketogluta-
rové, citronové, isocitronové, jable¢né, jantarové, fumaroveé,
oxaloctové) byla pouzita izotachoforéza.

Izotachoforéza je elektroforeticka metoda, ktera umoznuje
separovat anionty a kationty. Nalezi tedy mezi metody se-
paracni — smés latek se rozdéli v dusledku nestejné iontové
pohyblivosti [3,4]. Na stanoveni organickych kyselin Kreb-
sova cyklu pouzili izotachoforézu Boéek a kol. [5] a Mada-
jova a kol. [6].

Na nasem pracovisti jsme aplikovali uvedenou metodu pro
identifikaci a kvantitativni analyzu kyselin Krebsova cyklu ve
sladu. Vyhody proti jinym metodam spocivaji predevsim v mi-
nimalni spotrebé vzorku a moznosti analyzy kapalnych vzorku
bez predchozi tpravy (kromé eventualniho ziedéni). Cas po-
trebny k analyze se pohybuje od 5 do 25 minut. Sou¢asné pfi
jednom nastriku |ze stanovit vSechny uvedené organické ky-
seliny. Navic je mozné stanovit i kyselinu Stavelovou, ktera
hraje negativni roli jak z hlediska fyziologie vyzivy, tak i v pi-
vovarskeé technologii [7]. Kyseliné stavelové je pripisovan po-
dil na prepénovani piva (gushing) a mize zplsobit, zvlasté
ve formé Stavelanu vapenateho, znamou formu tzv. ,oxalato-
vého zakalu“.

3.2 Stanoveni pentosan

Vyznam arabinoxylan( (pentosant) jeémene v prumyslo-
vych procesech je velmi podhodnoceny. Arabinoxylany jeé-
mene patfi mezi necelul6zoveé polysacharidy. Vyskytuji se pre-
devSim v bunécnych sténach aleuronovych bunék a ve
Skrobovém endospermu. V mensi mife se nachazi také ve
slupce a pravdépodobné i ve zbytcich bunéénych stén, které
vytvari dalsi matefska pletiva obklopujici zrno [8].

Arabinoxylany mohou tvofit asi jen 1,5 % hmotnosti je¢-
ného endospermu, ale jejich schopnost tvofit vysoce viskdzni
roztoky muze znaéné ovlivnit technologické vyuziti jeEmene.
VétSina potizi pfi extrakci, filtraci a ve stabilité produktu, které
bézné doprovazeji sladarstvi a pivovarstvi, je obvykle prisu-

we voluntarily increased the demands to ourselves by
application for accreditation at the National Accreditation
Authority (Czech Institute for Accreditation, o.p.s.). Certificate
of Accreditation, which this authority issues to accredited
laboratories, is the proof that the laboratory fulfils the
requirements of the international norm, it provides the required
services on the maximal possible level and the results of the
accredited laboratories should be respected by appropriate
authorities in all countries with which NAA has signed the
agreement (all countries of EU, Japan, and further countries).
The subject of accreditation, however, in connection with the
content of this article we mention just marginally, within the
context of improvement of current methodsi level. In next text
we will focus on methods really new, introduced in an effort to
achieve, eventually to determine ourselves trends of research
and development of brewing and malting analytics.

3 SPECIAL ANALYSES
3.1 Krebs’ Cycle Acids Determination

Cycle of tricarboxyl acids or Krebs' cycle is the real centre of
the whole metabolism. It is responsible for the oxidation of
majority of sugars, fatty acids and amino acids and it forms
anumber of biosynthetic precursors. The citrate cycle is mediated
by eight enzymes, which together convert one molecule of acetyl-
CoA into two CO, molecules so that three NADH, one FADH,
and one GTP (or ATP) are obtained. NADH and FADH, are
oxidized by oxygen in electron-transport chain at simultaneous
synthesis of eleven ATP [2]. It results from the energetic balance
that the citrate cycle is the significant metabolic procedure in
which the essential ratio of free energy is obtained not only by
cleavage of saccharides but of many other substances too. The
amount of energy the grain needs to be able to start an active
form of life, grain obtains just by biological oxidation of some
easily metabolized grain compounds.

To identify the acids of the Krebs’ cycle (ketoglutaric, citric,
isocitric, malic, succinic, fumaric, oxalacetic acids we used
izophoresis.

Izophoresis is an electrophoresis method enabling to sepa-
rate anions and cations. Therefore it belongs among separate
methods — mixture of substances is divided as a result of
unequal ion mobility [3,4]. For the determination of the organic
acids of the Krebs' cycle izatochophoresis was used by Bocek
et al. [5]. and Madajova et al. [6].

In our workplace we applied the given method for the
identification and quantity analysis of the acids of the Krebis
cycle in malt. Advantages in comparison with other methods lie
first of all in minimal sample consumption and in possibility of
an analysis without previous adjustment (besides possible
deluting). The time needed for an analysis moves from 5 to 25
minutes. Simultaneously with one injection it is possible to
assess all the mentioned organic acids (Fig.1). And more at one
injection it is also possible to assess oxalic acid, which plays
a negative role both from the aspect of physiology of nutrition
and in brewing technology [7]. Part in gushing is ascribed to
oxalic acid which can cause, especially in a form of calcium
oxalate, a well-known form of so called ,oxalate turbidity”.

3.2 Pentosan Determination

The importance of barley arabinoxylans (pentosans) in
industrial processes is much underestimated. Arabinoxylans
of barley belong among non-cellulose polysaccharides. They
occur especially in cell walls of aleuron cells and in starch
endosperm. In minor amount it can also be found in a husk
and probably in cell wall residues, which create further
parental lattice surrounding a grain [8].

Arabinoxylans can form about only 1,5 % of barley
endosperm weight but their ability to create solutions with high
viscosity can considerably influence technological utilization
of barley. Majority of arising difficulties at extraction, filtration
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zovana (13),(1 »4)-B-glukanu, ale nerozlozené arabinoxy-
lany extrahované ze sladového zrna mohou takeé ovlivnit vis-
kozitu extraktu, filtraci a mozna i tvorbu jistych typu zakall
piva.

Na stanoveni pentosanu byla vypracovana spekrofotome-
tricka metoda podle Douglase [9]. Autor modifikoval metodu
Cracknella et al.[10]. Pfi stanoveni se smicha asi 5 mg mouky
(je€mene, sladu) s extracnim roztokem. Intenzita vzniklého
oranzovo-¢erveného zabarveni se zméfi pri Asyp @ Asse.

3.3 Stanoveni vybranych antioxidantu

Je znamo, Ze je€men a slad jsou zdrojem fady latek, které
maji antioxidacni ucinky. Teorii radikalovych reakci, pisobeni
antioxidant a popisu metodiky analyzy izomerQ tokolt na
pracovisti Sladarského tstavu v Brné byl v nedavné dobé vé-
novan v Kvasném pramyslu samostatny ¢lanek [11]. Pro do-
plnéni informaci v ném uvedenych je mozno konstatovat, ze
v sou¢asné dobé je metoda testovana s novym elektroche-
mickym detektorem. Bylo ovéfeno, Ze vysoce citlivy detektor
Coulochem Il ve spojeni s klasickou HPLC umoziuje zvy-
Seni citlivosti stanoveni izomerl tokoferoli a tokotrienolt
oproti fluorescenénimu detektoru az o nékolik fadu. Radové
vy$8i citlivost detekce samoziejmé zvySuje moznosti sledo-
vani elektroaktivnich latek v pribéhu vyrobniho procesu. De-
tektor také vyrazné rozSifuje spektrum sledovanych latek
v zavislosti na zvoleném elektrodovém potencialu. V sou-
Casnosti jsou k dispozici jiz stovky aplikaci, pfevazné v ob-
lasti biochemie, mediciny, farmacie a také potravinarského
prumyslu.

3.4 Sledovani senzoricky aktivnich latek

Cast senzoricky aktivnich latek obsazenych v pivu pochazi
ze sladu. Pfi vyrobé sladu dochazi v jeéném zrnu k chemic-
kym reakcim, jejichz vysledkem jsou senzoricky aktivni latky
nebo prekursory téchto latek. Mezi nimi hraji vyznamnou
ulohu heterocyklické a sirné slouceniny. Nékteré z nich mo-
hou svou senzorickou aktivitou nepfiznivé ovlivnit kvalitu piva
i v extrémné nizkych koncentracich.

K extrakci senzoricky aktivnich latek ze sladu a piva jsme
kromé — destilace vodni parou — vyuzili i SPME, jako nové
koncentraéni techniky.

SPME - Solid Phase Micro Extraction je jednoducha,
rychla a citliva technika zakoncentrovani analytu, ktera ne-
vyzaduje rozpoustédlo [12]. Tato metoda nasla uplatnéni
v mnoha oblastech analytické chemie, pfedevsim pfi analyze
tékavych latek. SPME je zaloZena na sorpci analytl na po-
vrchu kfemenného vlakna, které je pokryto aktivni vrstvou
sorbentu nebo polymeru. Vliakno muze byt ponoreno do ka-
paliny nebo v provedeni ,head-space* SPME. MnozZstvi ex-
trahovaného analytu zavisi na hodnoté rozdélovaciho koefi-
cientu analyt—vlakno. Zachycené latky jsou z viakna termicky
desorbovany na analytickou kolonu v nastfikovém bloku ply-
nového chromatografu. Pro zakoncentrovani senzoricky ak-
tivnich latek ze sladu a piva jsme pouzili provedeni ,head-
space“ SPME.

Z heterocyklickych dusikatych sloucenin jsou ze senzoric-
kého hlediska nejvyznamnéjsi alkyl- a alkoxypyraziny, jejichz
mnozstvi v potravinach zavisi na teploté a pH.

Dalsi vyznamnou skupinou latek, které mohou nepfiznivé
ovlivnit jakost piva, jsou thiazoly. Byly prokazany v fadé po-
travin, podileji se na organoleptickych vlastnostech, a to né-
kdy rozhodujicim zpusobem. Vétsina z nich ma charakteris-
ticky pach rostlinného materialu. Napf. benzthiazol pachem
pfipomina chinolin, i-butylthiazol listy rajéat. Vznikaji patrné
i nasledkem biochemickych procesu, dale sledem reakci
s rozkladnymi produkty sirnych aminokyselin a sacharidu, re-
spektive obecné karbonylovych latek.

K identifikaci jednotlivych vyextrahovanych komponent
jsme pouzili spojeni GC-MS. Charakteristika vybranych iden-
tifikovanych sloucenin je uvedena v fab. 1.

and stability of the product, commonly accompanying malting
and brewing are usually attributed to (1 >3) (1 »4)-B-glucan
but non-decomposed arabinoxylans extracted from the malt
grain can also influence viscosity of the extract, filtration, and
possibly also formation of some types of beer turbidity.

For pentosan determination the spectrophtometric method
was worked out according to Douglas [9]. The author modified
the method of Cracknell et al.[10]. When determining we blend
about 5 mg of flour (barley, malt) with an extract solution.
Orange-red colouring is originated, the intensity of which is
measured at A 5,0 and A 455

3.3 Determination of Selected Antioxidants

Barley and malt are known to be a source of a number of
substances with antioxidant effects. The theory of radical re-
actions, antioxidant effect and description of tocol isomers
analysis method in the workplace of the Malting Institute in
Brno was dealt in Kvasny pramysl in a separate article [11].
To amend the information presented in it, we can state that in
the present days the method has been tested with a new elec-
trochemical detector. It was verified that a highly sensitive de-
tector Coulochem Il in a connection with classical HPLC en-
ables to increase the sensitivity of tocopherol and tocotrienol
isomer assessment in comparison with a fluorescent detector
higher even in a few orders. The sensitivity of detection higher
in orders of course increases possibilities of following electro-
active substances in course of a production process. Detector
also expressively distinguishes spectrum of observed sub-
stances dependently on the chosen electrode potential. At the
present time hundreds of applications are already at disposal,
mainly in the field of biochemistry, medicine, pharmacy and
also in food industry.

3.4 Following of Sensorially Active Substances

Part of sensorially active substances contained in beer come
from malt. At malt production chemical reactions are originated
in barley grain, the result of which are sensorially active sub-
stances or precursors of these substances. Among them hete-
rocyclic and sulphide compounds play an important role. Some
of them can by their sensorial activity influence unfavourably the
beer quality even in extremely low concentrations.

For the extraction of sensoriallly active substances from
malt and beer we used, besides steam distillation, we used
also SPME as a new concentration technique.

SPME — Solid Phase Micro Extraction is a simple, fast and
sensitive technique of analyte concentration without the need
of dissolvent [12]. This method has found its application in many
areas of analytical chemistry, especially nonvolatile substances
and odours analysis. SPME is based on sorption of analytes on
the surface of quartz fiber covered with an active layer of sor-
bent or polymer. The fiber can be plunged into liquid or in
"headspace” SPME set. The amount of extracted analyte de-
pends on the value of dividing coefficient analyte — fibre. The
caught substances are from the fibre thermically desorbed to
an analytical column in the injection block of the gas chromato-
graph. For concentration of sensorially active substances from
malt and beer we used “headspace” SPME set.

From the heterocyclic nitrogenous compounds from the
sensorial view the most significant are alkyl- and
alkoxypyrazines, their amount in food depends on tempera-
ture and pH.

Another significant group of substances, which can
unfavourably influence the beer quality are thiazols. They were
detected in number of foodstuffs, they take part in
organoetching features and this sometimes in a decisive way.
Most of them has a characteristic smell of a plant material. For
example benzthiazol with its smell reminds of quinoline,
i-butylthiazol tomato leaves. They originate, most probably, as
a result of biochemical processes, further by the sequence of
reactions with decomposing products of sulphide amino acids
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3.5 Sledovani rezidui pesti-

Tab. 1

and saccharides, or carbonyl
substances generally.

To identify individual ex-
tracted components we used
GC-MS set.

Characteristics of selected
identified compounds are
presented in Table 1.

3.5 Following of Pesticide
Residues

Foodstuffs must have not
only high nutrition value but at
the same time they must not
be harmful to health. Among
the most discussed problems

cida 7 ¢ : Charakteristika vybranych identifikovanych slou¢enin
Potraviny musi mit nejen Characteristics of selected identified compounds

vysokou nutricni hodnotu, ale  I'Sjougenina /Compound | Charakteristika /Characteristics

soucasné musi byt i zdra- 3 rajaidehyd / silné aromaticky, ovocna /

votné nezavadne. Mezi nej- | 3-furfuraldehyde strongly aromatic, fruit

diskutovanéjsi témata souvi- [Benzaldehyd / aromaticky,sladky,horké mandie /

sejici s kvalitou potravi- Benzaldehyde aromatic, sweet, bitter almonds

narskych surovin a produktl | Benzacetaldehyd / drsna chut /

nalezi i problematika rezidui | Benzacetaldehyde rough taste

cizorodych latek, zejména |Benzthiazol / hotky, po gumé /

pesticidu. Benzthiazol t{iﬂel’. .gum' ¢
Pesticidy se staly samo- Indol / silna, jasmin, pomerance /

ziejmou soudasti péstebnich ?et:?l’:syll g:;:?u ;?skmv’é’:s"o‘:,':'}ge

tei:’]g[éolg: :s ecl’llo diglavF? 'c;_'] Fernesyl! unobtrus.:'ve, flower

ST S y p idc : g 3-methylthio propanal/ aromaticky, spalena /

sah pouZiti pesticidu po do- | 3.methyithio propanal aromatic, burnt

¢asném poklesu po roce
1990 znovu vyrazné narusta. Pouziti pesticidu zvySuije jistotu
zemeédeélské produkce a zajistuje pozadovanou rentabilitu pé-
stovani. Na druhé strané pfinasi, zejména pfi nedodrzeni apli-
kacni kazné, riziko nezadouciho obsahu rezidui v zemédél-
skych produktech a nasledného nepfiznivého ovlivnéni kvality
potravinarskych produktu, véetné nebezpeci ohrozeni zdravi
konzumenta.

K hospodarsky nejvyznamnéjsim houbovym chorobam jec-
mene, proti nimz je pravidelné provadéna fungicidni ochrana,
nalezi predevSim padli travni, hnéda skvrnitost a rhyncho-
sporiova skvrnitost je€mene. Proti t¢mto chorobam jsou pou-
zivany predevsim triazolové a benzimidazolové fungicidy.
Jsou to latky s vysokym fungicidnim ucinkem, pusobi systé-
moveé a zajistuji dlouhodobou ochranu porostu proti napadeni
chorobami.

Z zivocisnych Skldcu jsou hospodarsky vyznamné prede-
vSim msice, kohoutci a v nékterych letech také bejlomorka
sedlova. Proti témto $kiidcim jsou pouzivany predevsim py-
rethroidy, organofosfatové a karbamatové insekticidy. Orga-
nofosfatove insekticidy se pouzivaji také pri hubeni skladist-
nich skadcu.

Kromé pesticidnich latek, které jsou aplikovany na porosty
je€mene béhem vegetace, je tfeba vénovat pozornost také
organochlorovanym pesticidim, které diky své perzistenci
stale pretrvavaji v Zivotnim prostredi, i kdyz pouziti vétSiny
z nich je jiz zakazano.

Uvedena rizika vedla nas ustav k vyzkumu moznosti kon-
troly rezidui pesticidu ve sladu a sladovnickém je¢meni.

Sledovany byly Siroce pouzivané fungicidni uéinné latky
carbendazim, epoxiconazol, flusilazol, propiconazol, fenpro-
pimorph a tridemorph a Siroce pouzivané insekticidni latky
lambda-cyhalotrin, deltamethrin, fenitrothion a pirimiphos-
methyl. Dale jsme sledovaly vybrané perzistentni organo-
chlorované insekticidni latky, a to HCB, lindan, DDT a jeho
metabolity (DDE a DDD) [13,14].

Pesticidy jsou chemicky

ruznorodou skupinou latek Tab.2

regarding the quality of
foodstuff materials and products we also range problems of
foreign matter residues, especially pesticides.

Pesticides have become an obvious part of growing
technologies of all main agricultural crops. The range of
pesticide use after temporary decline after the year 1990 has
again expressively increased. Pesticide use increases the
security of agricultural production and secures the required
rentability of growing. On the other side it brings, especially
when the application discipline is not maintained, the risk of
undesirable residue content in agricultural products and
subsequent unfavourable influence of food product quality,
including the danger of consumers’ health jeopardy.

Powdery mildew (Blumeria graminis (D.C.) Speer), net
blotch of barley (Pyrenophora teres Drechsler) and barley leaf
blotch (Rhynchosporium secalis (Oudem.) J. Davis) to the
economically most significant barley fungoid diseases against
which fungicidal prevention is regularly carried out. Triazole
and benzimidazole fungicides are mainly used against these
diseases. They are substances with high fungicidal effect, they
have system performance and they secure long-term
protection of growth against disease attacks.

From the animal vermins aphides (Aphidoidea), lema cereal
beetles (Lema spp.), and in some years also saddle gall midge
(Haplodiplosis marginata Wagner) of wheat are important
from the economical point of view. Against these vermins
pyrethroids, organophosphorus and carbamate insecticides
are especially used. Organophosphorus insecticides are also
used for killing of storage vermins.

Besides pesticide substances, which are applied for barley
during vegetation period, it is necessary to pay attention to
halogenated organic pesticides, which due to their
persistence keep on their prevailing in the environment though
the use majority of them has already been forbidden.

The above-mentioned risks lead our institute to research of
possibilities to check pesticide residues in malt and malting

a neexistuje multirezidualni
metoda, ktera by jednou ana-

Prehled pracovnich postupl stanoveni vybranych pesticida
Survey of techniques of determination of selected pesticides

lyzou stanovila pfitomnost
rezidui v rostlinném materi- | Technigue

Pracovni postup |U¢inna latka pesticidu
Pesticide Active Substance

barley.

We observed widely used
fungicidal  effective  sub-
stances carbendazim, epoxi-
conazol, flusilazol, propi-
conazol,fenpropimorh  and

alu. Pouzité metody se ligi |!
podle typu stanovovanych la-

flusilazol, fenpropimorph, propiconazol, epoxicona-
zol, tridemorph /
flusilazole, phenpropimorph, propiconazole, epoxi-

tridemorph and widely used
insecticide substances
lambda-cyhalotrin,

deltamethrin, fenitrothion and
pirimiphos-methyl.  Further

tek. Pfehled jednotlivych conazole, tridemorph
analytickych postupu je uve- [j R/
den v tab. 2. carbendazim

Pi racovni postup I:semlety, i lambda-cyhalothrin, deltamethrin /
zhomogenizovany vzorek lambda-cyhalothrin, deltamethrin

we followed selected persis-
tent organochlorated insecti-

sladu nebo jeémene se ex- [IV
trahoval organickym rozpou-

pirimiphos-methyl /
pirimiphos-methy!

cides, e.g. HCB, lindan, DDT,
and its metabolites (DDE and

Stédlem a po precisténi na |V
sloupci modifikovaného sili-

HCB, lindan, DDT, DDE, DDD /
HCB, lindane, DDT, DDE, DDD

DDD) [13,14].
Pesticides are chemically
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kagelu byl analyzovan na plynovém chromatografu Fisons In-
struments GC 8060 vybaveném hmotnostnim detektorem Fi-
sons Instruments Trio 1000. Vzhledem k velmi nizké kon-
centraci stanovovanych latek byl MS detektor nastaven v SIM
modu.

Pracovni postup II: zhomogenizovany vzorek byl extraho-
van organickym rozpoustédlem, extrakt byl precistén a opét
extrahovan organickym rozpoustédiem. Vlastni stanoveni bylo
provedeno na kapalinovém chromatografu Thermo Separa-
tion Products P 200 s vyuzitim fluorescenéniho detektoru.

Pracovni postup IlI: semlety, zhomogenizovany vzorek byl
extrahovan organickym rozpoustédlem, filtrat z extraktu byl
odparien do sucha, odparek rozpustén v organickém rozpou-
Stédle a precistén na sloupci Florisilu. Detekce byla prove-
dena hmotnostnim detektorem MS Trio 1000 (SIM mod) na
pfistroji Fisons Instruments GC 1000.

Pracovni postup IV: neupraveny vzorek byl podroben sta-
tické extrakci organickym rozpoustédlem. Analyza byla pro-
vedena na pfistroji Carlo Erba HRGC 5300 s vyuzitim FPD
detektoru. Identifikace pfitomnosti ucinné latky pesticidu byla
potvrzena analyzou na plynovém chromatografu Fisons In-
struments GC 8060 vybaveném hmotnostnim detektorem Fi-
sons Instruments Trio 1000 v piném SCAN reZimu.

Pracovni postup V: semlety, zhomogenizovany vzorek se
extrahoval organickym rozpoustédlem a po precisténi s kon-
centrovanou kyselinou sirovou byl analyzovan na plynovém
chromatografu Fisons Instruments GC 8060 vybaveném
hmotnostnim detektorem Fisons Instruments Trio 1000 (SIM
mod).
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heterogenous group of substances and so multiresidue
screening method does not exist, which with one analysis
would determine presence of residues in plant material. The
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survey of individual analytical methods is presented in Table 2.

Technique I: Ground, homogenous sample of malt or barley
was extracted by organic solvent and after purification on the
column of modified silicagel it was analysed on the gas
chromatograph Fisons Instruments GC 8060 equipped with
mass detector Fisons Instrument Trio 1000. Regarding very
low concentration of determined substances MS detector was
adjusted in SIM mode.

Technique |l: Homogenous sample was extracted by
organic solvent, extract was purified and then it was again
extracted with organic solvent. The determination itself was
carried out on the liquid chromatograph Thermo Separation
Products P 200 with use of fluorescent detector.

Technique Ill: Ground, homogenous sample was extracted
by organic solvent, filtrate from extract was dry evaporated
and evaporation residue dissolved in organic solvent and
purified on the Florisol column. Detection was carried out by
mass detector MS Trio 1000 (SIM mode) on the apparatus
Fisons Instruments GC 1000.

Technique IV: Untreated sample was subjected to statical
extraction by organic solvent. Analysis was carried on the
equipment Carlo Erba HRGC 5300 with use of FPD detector.
Identification of presence of active pesticide substance was
confirmed by the analysis on the gas chromatograph Fisons
Instruments GC 8060 equipped with mass detector Fisons
instruments GC 8060 equipped with mass detector Fisons
Instruments Trio 1000 in full SCAN regime.

Technique V: Ground homogenous sample was extracted
by organic solvent and after purification with concentrated
sulphuric acid was analysed on the gas chromatograph
Fisons Instruments GC 8060 equipped with mass detector
Fisons Instruments Trio 1000 (SIM mode).
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beschrieben, die in der letzten Zeit in dem Forschungsinstitut fir Mal-
zerei in Brinn eingeflhrt, angewandt bzw. entwickelt wurden. Die ge-
troffene Auswahl der prasentierten Methoden kann zwar vom Stand-
punkt der allgemeinen Bewertung neuer Methoden, Trends und
interessanter Neuerungen nicht als eine erschépfende Ubersicht der
Malzereianalytik gehalten werden, sie kann jedoch auch nicht als
ganz zufallig bezeichnet werden. Auf konkreten Beispielen wird die
tatsachliche und lebensgerechte Entwicklung der Mélzereianalytik in
dem Zeitabschnitt der letzten Jahre dokumentiert.

Faenosa, M. — Mukynukosa, P. — lNpbima, n.: CoBpemeHHble
HanpaBNeHUsi aHanMTUYeCKUX MEeTOAO0B B CONOAOpPaLieHUH
Kvasny Prum. 47, 2001, Ne 6, cTp. 164—168.

B cratbe OOBLACHAKTCA HEeKOTOopble 06NacT MeTOAUYEecKUX
NPUHLMNOB, NPUMEHsIeMbIX W pa3pabaTtbiBaeMbiX B HacTosLiee Bpe-
M5 B MHCTUTYTE no conogopaiiexuio 8 r. BpHo. C Touku 3peHus
obwei OueHKM TPeHAOB W HOBbIX nocnegoBaTenbHOCTEW B CO-
NOAOPAcTUTENbHOW aHanuTUKe He ABMAETCA NPUBEAEHHBI Bbi-
60p WCYEpnbIBAOWMM, OAHAKO HEe COBCEeM Cny4dalHbiM. Ha KoH-
KPETHbIX NpuMepax [AOKYMEHTUpYeTC COBPEMEHHOe passuTve
aHanuTukn B obnacTtu conogopauieHvs B Nepuofe HecKONbKUX
nocnegHux net.



