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Mikulikova, R. — Svoboda, Z. — BeneSova, K. — Bélakova, S.: Stanoveni methioninu ve sladu. Kvasny Prum. 55, 2009, ¢. 11-12,
s. 310-314.

Tékavé sirné latky maji nezanedbatelnou roli v senzorické jakosti piva. Jejich prekursory jsou sirné aminokyseliny a hlavné sirna amino-
kyselina methionin. Byl sledovan obsah methioninu ve sladech vyrobenych ze Sesti odriid je¢émene (Bojos, Jersey, Malz, Prestige, Tolar a
Xanadu) ze dvou lokalit (BraniSovice, Hrubgice). Déale byl sledovan obsah methioninu v zavislosti na teploté hvozdéni (prazeni). Byla opti-
malizovana metoda stanoveni methioninu ve sladu pomoci plynové chromatografie se selektivnim plamenofotometrickym detektorem. Pfi
validaci metody se dosahlo téchto parametri LOQ 1,6, R2 0,99974, RSD 15 %.

Mikulikova, R. — Svoboda, Z. — BeneSova, K. — Bélakova, S.: Determination of methionine in malt. Kvasny Prum. 55, 2009, No. 11-12,
p. 310-314.

Volatile sulphur substances play an important role in sensory beer quality. Their precursors are sulphur amino acids, first of all sulphur
amino acid metionine. Content of methionine was studied in malts made from six barley varieties (Bojos, Jersey, Malz, Prestige, Tolar, and
Xanadu) from two localities (BraniSovice, Hrubcice). In addition, methionine content in dependence on temperature of kilning (roasting) was
monitored. The technique for the determination of methionine in malt was optimized using the gas chromatography with a selective flame
photometric detector. At the validation of this method, the following parameters were achieved: LOQ 1.6, R? 0.99974, RSD 15 %.

Mikulikova, R. — Svoboda, Z. — BeneSova, K. — Bélakova, S.: Die Methioninbestimmung im Malz. Kvasny Prum. 55, 2009, Nr. 11-12,
S. 310-314.

In der sensorischen Qualitét des Bieres stellen flichtige schwefelhaltige Stoffe eine unvernachlédssigbare Rolle dar. Ihre Prekursore sind
Schwefelaminosauren und insbesonders die Schwefelaminosaure Methionin. Es wurde ein Gehalt an Methionin im aus den sechs Malzger-
stensorten (Bojos, Jersey, Malz, Prestige, Tolar a Xanadu) aus den zweien Anbaugebieten (BraniSovice, Hrubcice) hergestellten Malz ver-
folgt. Weiterhin wurde auch der Gehalt an Methionin in der Abhangigkeit von der Darrtemperatur (Réstungstemperatur) geforscht. Die Met-
hode der Methioninbestimmung im Malz durch die Gaschromatographie mit selektivem Flammenphotometrischendetektor ist optimalisiert

worden. Bei der Validation der Methode wurden die folgende Parameter LOQ 1,6, R2 0,99974, RSD 15 % erreicht.
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1 UvoD

Sirné aminokyseliny jsou pfirozenou soucasti je€mene, sladu i piva
a jsou prekurzory tékavych sirnych latek, které maji nezanedbatel-
nou roli v senzorické jakosti piva. Tyto tékave sirné latky mohou ne-
pfiznivé ovlivnit chut piva i ve velmi nizkych koncentracich. Proto je
nutné znat nejen obsah jejich prekurzord, ale i moznosti jejich vzniku
v prabéhu technologie vyroby piva.

Mezi hlavni meziprodukty pfi vzniku senzoricky aktivnich sirnych
latek béhem vyroby piva patfi S-methylmethionin, ktery vznikd me-
tylaci methioninu v cyklu sirnych aminokyselin (obr. 1).

Béhem hvozdéni sladu, kdyz teplota pfesahne 60 °C, je S-met-
hylmethionin degradovan na homoserin a dimethylsulfid, takze ne-
zanedbatelng ¢ast mlze vytékat do plynné faze. Syntéza a degra-
dace S-methylmethioninu je zavisla na vihkosti a teploté zrna.
Oxidaci uvolnéného dimethylsulfidu vznika dimethylsulfoxid. Rych-
lost oxidace roste s teplotou hvozdéni. Rozsahlejsi oxidace dimet-
hylsulfidu vede ke vzniku dimethylsulfonu [1].

Dal$i cestou vzniku dimethylsulfidu je rozklad methioninu vza-
jemnou reakci s redukujicimi cukry (obr. 2). Hlavnim produktem této
degradace je methional nebo od néj odvozeny methionol. DalSimi
dvéma produkty jsou dimethylsulfid a dimethylsulfoxid. Rozkladem
methionalu mlze vznikat ethylmethylsulfid. Termickym rozkladem
cysteinu a cystinu vznika sirovodik [2].

Béhem rmutovani pfechazi S-methylmethionin, vznikly pfi slado-
vani, do roztoku, kde probiha jeho rozklad. Vznikajici dimethylsulfid
je za varu strhavan parami. Rychlost vypafovani dimethylsulfidu je
v této fazi rychlejsi nez jeho syntéza [2].

Po vareni piva dochazi v chladnouci mladiné stale k degradaci
S-methylmethioninu, ale jiz nedochéazi k odpafovani dimethylsulfidu
[2].
V lezackych pivech se nachazi dimethyltrisulfid, ktery vznika de-
gradaci methionalu a methionolu v ¢erstvém pivu. Methional pochazi
pfedevsim ze Streckerovy eliminace methioninu pfi sladovani jec¢-
mene [2].

Keywords: Methionine, GC/FPD, derivatization, malt

1 INTRODUCTION

Sulphur amino acids are natural components of barley, malt and
beer. They are precursors of volatile sulphur substances which play
an important role in sensory beer quality. These volatile sulphur sub-
stances can unfavorably affect beer taste even in very low concent-
rations. For this reason it is necessary to know not only the content
of their precursors but also possibilities of their origin during beer
production technology.

S-methylmethionine, which is formed by methylation of methionine
in the cycle of sulphur amino acids, belongs to the principal inter-
mediates upon the origin of sensorially active sulphur substances
during the beer production. (Fig. 1)

During malt kilning when the temperature exceeds 60 °C, S-met-
hylmethionine is degraded to homoserine and dimethylsulfide and
not a negligible part can volatilize to a gaseous phase. Synthesis
and degradation of S-methylmethionine depends on grain moisture
and temperature. Released dimethyl sulfide is oxidized to dimethyl
sulfoxide. The rate of oxidation increases with kilning temperature.
More extensive oxidation of dimethyl sulphide results in the origin of
dimethyl sulfone [1].

Another route of the dimethyl sulphide formation is the breakdown
of methionine by interaction with reducing sugars (Fig. 2). The main
product of this degradation is methional or from it derived methionol.
Other two products are dimethyl sulphide and dimethyl sulfoxide. Bre-
akdown of methional can give rise to ethyl methyl sulfide. Thermal
degradation of cystein and cystin produces hydrogen sulphide [2].

During mashing, S-methylmethionine, formed at malting, passes
to a solution where it is decomposed. The dimethyl sulphide formed
is taken up by hot vapors. The rate of dimethyl sulphide evaporation
is faster than its synthesis in this phase [2].

After boiling, S-methylmethionine is still decomposed in cooling
hopped wort but it is not evaporated any more [2].

In lager beers, dimethyl trisulphide occurs, it is produced by de-
gradation of methional and methionol in fresh beer. Methional comes
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Obr. 1 Vznik S-methylmethioninu / Fig. 1 Origin of S-methylmethionine
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Stanovenl’ sirnych aminokyselin v potravinéch je jednou z nejné-
zvolit takova metoda déleni a stanoveni, ktera zarucuje dostatecnou
pfesnost a spravnost, musi byt dostate¢né rychla a experimentalné
akceptovatelna. Analyza sirnych aminokyselin je navic komplikovana
pritomnosti dalSich sloZzek v potravinach, které dané stanoveni mo-
hou rusit nebo mohou dévat pozitivni chyby. V sou¢asné dobé je vy-
uzivana ke stanoveni sirnych aminokyselin pfedevSim plynova chro-
matografie (GC). Pfed vlastni analyzou je tfeba sirné aminokyseliny
derivatizovat. Derivatizace sirnych aminokyselin se provadi za tuce-
lem jejich transformace na produkt se Zzadanymi separa¢nimi a de-
tekénimi vlastnostmi. Pfi GC analyze se musi zajistit Uplné zabloko-
vani protickych funkénich skupin (maji aktivni vodiky napf. -OH, -SH,
-NH,) a zvySeni tékavosti sirnych aminokyselin [3].

K derivatizaci sirnych aminokyselin Ize vyuzit nékolik derivatiza¢-
nich metod [3,4,5]:

* Esterifikace karboxylu bezvodym alkoholem v HCI a nasledna

acylace dalSich protickych funkénich skupin.

* Silylace protickych funkénich skupin za tepla v bezvodém pro-

stfedi pomoci trimethylsilyl nebo terc-butyldimethylsilyl derivata.

e Derivatizace alkyl chlorformiaty.

K detekci sirnych aminokyselin Ize pouzit FID (plamenoionizaéni
detektor) i FPD (plamenofotometricky detektor — selektivni pro sirné
latky) detektor. Velmi vyhodné je spojeni plynového chromatografu
s hmotnostnim detektorem.

2 EXPERIMENTALNI CAST

Chemikalie

D, L — methionin (Fluka, USA), pyridin (Merck, Némecko), ethanol
(ML Chemica, CR), methanol, 1-propanol, chloroform, methyl chlor-
formiat, ethyl chlorformiat (Sigma Aldrich, USA), destilovana voda.

Vzorky sladu
Bylo analyzovano 12 vzork( sladl, které byly vyrobeny z 6 od-

mainly from Strecker degradation of methionine during barley mal-
ting [2].

Determination of sulphur amino acids is one of the most deman-
ding analytical operations in the whole area of food analyses. The
selected method of amino acids separation and determination must
guarantee sufficient accuracy and correctness; it must be sufficiently
fast and experimentally acceptable. In addition, the amino acid ana-
lysis is complicated by the presence of other components in food
which can distort the given determination or can give positive mis-
takes. Currently, the gas chromatography (GC) method has been fre-
quently used for the determination of sulphur amino acids. Prior to
the analysis alone, amino acids must be derivatized. The purpose
of amino acid derivatization is to transform them to a product with
the required separation and detection characters. Prior to the GC
analysis, protic functional groups must be completely blocked (they
have active hydrogens, e.g. -OH, -SH, -NH,) and enhanced volati-
lity of amino acids secured [3].

Several methods can be used for the amino acid derivatization
[3,4,5]:

e Esterification of carboxyl group with anhydrous alcohol in HCI

and subsequent acylation of other protic functional groups.

« Silylation of protic functional groups in anhydrous media at hig-
her temperatures using trimethylsilyl or terc-butyldimethylsilyl de-
rivatives.

* Derivatization with alkyl chloroformates.

For the amino acid detection, the FID (flame inonization detector)
and FPD (flame photometric detector — selective for sulphur sub-
stances) detectors can be used. Coupling of the gas chromatograph
and mass detector is very advantageous.

2 EXPERIMENTAL

Standards and chemicals
D, L — methionine (Fluka, USA), pyridine (Merck, Germany), et-
hanol (ML Chemica, CR), methanol, 1-propanol, chloroform, methyl

Obr. 2 Mozny mechanismus syntézy polysulfidl z methioninu béhem rmutovani sladu / Fig. 2 Possible mechanism of synthesis of polysulp-

hides from methionine during malt mashing
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r(id jarniho jeémene (Bojos, Jersey, Malz, Prestige, Tolar a Xanadu)
a které pochazely ze dvou Slechtitelskych a zkuSebnich stanic (Bra-
niSovice, Hrubcice) ze sklizriového ro¢niku 2007.

U vybraného vzorku sladu bylo v pribéhu hvozdéni (prazeni)
sladu odebirano 18 vzorku. Prvni vzorek byl odebran pfi 50 °C a po-
sledni pfi 220 °C, teplotni interval odebirani byl 10 °C.

Priprava a zpracovani vzorkt sladu

5 g pomletého sladu se 15 min extrahuje v ultrazvukové lazni smési
destilované vody s methanolem (4:1). Po sonifikaci se smés pfevede
do centrifugaéni zkumavky a odstfedi (15 minut, 6500 min-'). 1 ml
supernatantu se pfevede do mikrozkumavky a centrifuguje (5 mi-
nut, 5000 min"). Z ¢irého roztoku se odebere 300 ml vzorku na de-
rivatizaci.

Derivatizace vzorkt

K 300 wl vodného roztoku vzorku se pfida 200 ul smési propa-
nol-pyridin (4:1), nasledné se pfida 25 ul ethyl chlorformiatu. Smés
se micha 3 minuty pfi laboratorni teploté, poté se pfida 700 ul chlo-
roformu obsahujiciho 1 % ethyl chlorformiatu. Smés derivatizova-
ného vzorku se po protfepani centrifuguje (5 minut, 5000 min-*)
a pak se 500 ul organické faze prevede do nové zkumavky. Chlo-
roform se odpafi proudem plynného dusiku do sucha. Zbytek po od-
pareni se rozpusti v 200 ul methanolu. Takto pfipraveny vzorek se
analyzuje plynovou chromatografii.

Priprava standardd methioninu

Standard methioninu byl navazen na analytickych vahach s pfes-
nosti na 0,1 mg, rozpu$tén v destilované vode, kvantitativné pre-
veden do 25 ml odmérné banky a objem byl doplnén destilovanou
vodou po rysku. Rozsah koncentraci standardu methioninu byl 0,8
az 14 mg.ul'. Na derivatizaci bylo pouzito 300 ul standardniho roz-
toku.

Instrumentace a chromatografické stanoveni

Analyzy vzorkd byly provadény na plynovém chromatografu
(Trace GC Ultra, Thermo Finigan, USA) s plamenofotometrickym
detektorem (FPD) selektivnim pro siru. K separaci analyzovanych
latek byla pouzita kapilarni kolona RTX-5 (15m x 0.32 mm i.d., 0.25
mm, stacionarni faze 5 % difenyl — 95 % dimethyl polysiloxan) s na-
sledujicim teplotnim programem: pocate¢ni teplota 100 °C po dobu
0,5 min, narlst teploty 6 °C.min"* do 180 °C, setrvani 3 min, narlst
teploty 10 °C min do 280 °C, setrvani 1 min. Konstantni prutok
nosného plynu He 1.5 ml.min=". Teplota SSL injektoru 250 °C, split-
less rezim 0,8 min, pratok 60 ml.min~". Teplota detektoru 150 °C,
pritok vzduchu 105 ml.min=", pratok vodiku 90 ml.min~", pritok du-
siku (make-up) 20 ml.min-".

Identifikace analyzovaného methioninu byla provedena na za-
kladé porovnani reten¢nich ¢asl se standardem, kvantifikace byla
provedena pomoci kalibraéni kfivky.

3 VYSLEDKY A DISKUSE

Nejdfive bylo nutné zvolit nej-
vhodnéjsi extrakéni Cinidlo pro
extrakci volného methioninu ze
vzorkd sladl. Pro optimalizaci

Obr. 3 Optimalizace extrakce methioninu (smés 1:4) / Fig. 3 Optimi-
zation of methionine extraction (mixture 1:4)

chloroformate, ethyl chloroformate (Sigma Aldrich, USA), distilled
water.

Malt samples

A total set of 12 samples of malting barley were analyzed. The
samples were prepared from 6 varieties of spring barley (Bojos, Jer-
sey, Malz, Prestige, Tolar, and Xanadu) and they were obtained from
two breeding and testing stations (BraniSovice, Hrubgcice) from the
harvest year 2007.

In the selected malt sample, 18 samples were taken during kilning
(roasting). The first sample was taken at the temperature of 50 °C and
the last one at 220 °C, thermal interval of sample taking was 10 °C.

Preparation and processing of the samples of malt

Five grams of ground malt was extracted for 15 min in the ultra-
sound bath in the mixture of distilled water and methanol (4:1). Af-
ter sonification, the mixture was transferred to a centrifugal tube and
centrifuged (15 minutes, 6.500 RPM). 1 ml of supernatant was tran-
sferred to a microtube and centrifuged (5 minutes, 5.000 RPM). From
the transparent solution, 300 ml of the sample was taken for deri-
vatization.

Derivatization of samples

200 ml of propyl alcohol-pyridin mixture (4:1) was added to 300 ml
of aqueous solution of the sample, after that 25 ml of ethyl chloro-
formate was added. The mixture was blended for 3 minutes at the
laboratory temperature, then 700 ml of chloroform containing 1 %
ethyl chloroformate was added. The mixture of the derivatized sam-
ple was shaken and then centrifuged (5 minutes, 5.000 RPM), sub-
sequently organic phase (500 ml) was transferred to a new tube.
Chloroform was dry-evaporated in a stream of nitrogen gas. The re-
sidue left after the evaporation was dissolved in 200 ml methanol.
The sample was then analyzed by gas chromatography.

Preparation of methionine standards

Standard of methionine was weighed on the analytical scales with
0.1 mg precision, dissolved in distilled water, quantitatively transfer-
red to 25 ml volumetric flasks and the volume was completed with
distilled water to a scale line. Range of standard methionine con-
centrations was from 0.8 to 14 mg.ml-'. For the derivatization, 300
ml of standard solution was used.

Instrumentation and chromatographic determination

The samples were analyzed on the gas chromatograph (Trace GC
Ultra, Thermo Finigan) with the flame photometric detector (FPD)
selective for sulphur. For the separation of the analyzed substances,
the capillary column RTX-5 (15m x 0.32mm i.d., 0.25 mm, stationary
phase 5 % diphenyl — 95 % dimethyl polysiloxan) with following ther-
mal program was used: initial temperature 100 °C for 0.5 min., inc-
rease in temperature 6 °C.min"' to 180 °C, kept for 3 min, increase
in temperature 10 °C.min"" to 280 °C, kept for 1 min. Constant flow
of the carrying gas He was 1.5 ml.min~"'. Temperature of the SSL in-
jector 250 °C, splitless regime for 0.8 min, flow rate 60 ml.min=".
Temperature of the detector 150 °C, air flow rate 105 ml.min=", hyd-
rogen flow rate 90 ml.min~", nitrogen flow rate (make-up) 20 ml.min"

Identification of the analyzed
sulphur amino acids was perfor-
med based on the comparison of
retention times with the stan-

extrakce methioninu ze sladu

7000

dards, quantification was carried

byly testovany extrakéni smési using the calibration curves.
methanol-voda, ethanol-voda 6000

a propanol-voda v poméru 1 : 4.

Jako nejvhodné&jsi byla vybrana | g su0 3 RESULTS AND DISCUSSION
smés methanol-voda a u této |2

smési byly testovany r(izné po- | & 400 At first, it was necessary to
méry methanoluavody (1:1,1:2, |z choose the most suitable extrac-
1:3,1:4,1:5,1:6).Nazakladé do- | s 000 tion agent for the extraction of
sazenych experimentalnich vy- | 8 methionine from the malt sam-
sledkti byla zvolena extrakce | = 2000 ples. To optimize extraction of
methioninu  smési methanol- methionine from malt, the ex-
voda v poméru 1 : 4. Uginnost ex- 1000 traction mixtures methanol-wa-
trakce byla uréena podle ] ] ter, ethanol-water and propanol-
velikosti ploch pik analyt(l. Ex- 0 water in ratio 1 : 4 were tested.
trakce methioninu smési etha- methanol ethanol propanol The mixture methanol-water was

nol-voda a propanol-voda vyka-
zovaly vyrazné mensi vytéznosti

rozpoustédlo / solvent

selected as the most appropriate
and in this mixture various ratios




KVASNY PRUMYSL
ro¢. 55 /2009 — ¢islo 11-12

313

Obr. 4 Optimalizace volby derivatiza¢niho ¢inidla / Fig. 4 Optimization of the selection of the derivatizing agent
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nez smés methanol-voda, coz je znazornéno pro pomér 1 : 4 na
obr. 3.

Pro analyzu methioninu je rozhodujici volba derivatizaéniho ¢i-
nidla. Pfi optimalizaci derivatizace byla testovana dvé derivatizaéni
¢inidla pro pfipravu N(O,S)-alkoxykarbonyl propyl ester derivatu
methioninu. Testovanymi derivatizacnimi €inidly byly methyl chlor-
formiat a ethyl chlorformiat (obr. 4). U vzniklych derivatl methioninu
byly srovnany plochy pikd. Z experimentalnich vysledk( derivati-
zace standardu byl pro derivati-
zaci methioninu pouzit ethyl
chlorformiat.

Tab. 1 Valida¢ni parametry / Tab. 1 Validation parameters

of methanol and water (1:1, 1:2, 1:3, 1:4, 1:5, 1:6) were tested. Ba-
sed on the experimental results achieved, extraction of methionine
with the mixture methanol-water in the ratio 1 : 4 was selected. The
efficacy of the extraction was determined according to the size of ana-
lyte peak area. Extraction of methionine with the mixtures ethanol-wa-
ter and propanol-water exhibited significantly lower yield. Yield than
the mixture methanol-water as shown for the ratio 1 : 4 in Fig. 3.
Selection of derivatizing agent is decisive for the methionine analysis. To
optimize the derivatization, two deri-
vatizing agents for preparation of
N(O,S)-alkoxycarbonyl propyl ester

Byla optimalizovana a valido- LOD
vana metoda stanoveni methio- mg.g™
ninu ve sladu [6,7]. Valida¢ni pa- .
rametry jsou uvedeny v tab. 1. Methionin / 05

Vzorky slad(i byly pro stano- | Methionine

LOQ R2 RSD derivatives of methionine were tested.
mg.g™ % The tested derivatizing agents were
methyl chloroformate and ethyl chlo-

1.6 0.99974 15 roformate. In the methionine derivati-
ves formed, peak areas were compa-

veni methioninu  zpracovany

optimalizovanym pracovnim postupem, vlastni stanoveni methio-

ninu bylo provedeno metodou GC/FPD. Jeho obsah byl vypocitan

pomoci softwaru ChromCard 2.4.0 z kalibraéni kfivky.
Chromatogram vzorku sladu je znazornén na obr. 5.

red (Fig.4).Based onthe experimental
results of standard derivatization, ethyl chlorformate was used for methionin
derivatization.
The method for the determination of methionine in malt was opti-
mized and validated [6,7]. Validation parameters are given in Tab. 1.

Obr. 5 Chromatogram vzorku sladu / Fig. 5 Chromatogram of malt sample

9.853
-

methionine

| S

Obsahy methioninu v analyzovanych vzorcich sladu z obou loka-
lit (BraniSovice a Hrubéice) se pohybovaly od 23,0 do 36,0 mg/g.
Slady vyrobené z odrid Malz, Radegast a Tolar mély pfi vzajemném
porovnani srovnatelné obsahy methioninu v obou lokalitadch. Slady
vyrobené z jemenl z péstebni lokality BraniSovice mély obsahy
methioninu u jednotlivych odrGd vyrovnané. U sladi vyrobenych
z péstebni lokality Hrubcice byl vyrazné vysSi obsah methioninu u od-

The malt samples for the methionine determination were proces-
sed using the optimized procedure; the methionine alone was deter-
mined by the GC/FPD method. Its content was calculated from the ca-
libration curve using the software ChromCard 2.4.0.

Malt sample chromatogram is illustrated in Fig. 5.

Contents of methione in the analyzed malt samples from both the
localities (Brani$ovice and Hrubg&ice) moved from 23.0 to 36.0 mg/g.
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rid Bojos a Sebastian
nez u ostatnich analyzo-
vanych odrud (obr. 6).

content (mg/g) in malt — harvest 2007

Obr. 6 Obsah methioninu (mg/g) ve sladu — sklizer 2007 / Fig. 6 Methionine

Comparison of the malts produced
from the varieties Malz, Radegast,
and Tolar showed comparable

Slady sladované (pra-
zené) pfi teplotach 50 az
220 °C vykazovaly sni-
zujici  se koncentraci
methioninu se vzrusta-
jici teplotou. Tato zavis-
lost je zplisobena de-
gradaci methioninu na
dimethylsulfid, ktery ze
sladu unika. Vysledkem
odbouravani sirnych
aminokyselin jsou sen-
zoricky  aktivni  sirné
latky [8]. Na obr. 7 je
znazornéna  zavislost
obsahu methioninu na
teploté hvozdéni respek-
tive prazeni sladu.

Radegast

contents of methionine in both lo-
calities. Malts produced from bar-
leys from the growing locality Bra-
niSovice had relatively balanced
methionine content in the indivi-
dual varieties. Malts produced from
the growing locality Hrubcice had
significantly higher methionine
content in the varieties Bojos and
Sebastian compared to the other
varieties analyzed (Fig. 6).

Malts (roasted) malted at the
temperatures of 50 to 220 °C exhi-
bited with increasing temperature
a declining methionine concentra-
tion. This dependence is caused by

DOBranisovice
B Hrubcice

Hrubcice

the degradation of methionine to
dimethyl sulphide, which is relea-
sed from malt. Sensorially active

BraniSovice

Tolar
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Byla optimalizovana a validovana metoda stanoveni methioninu
ve sladu. Optimalizace extrakce spocivala v pouziti riznych ex-
trakénich rozpoustédel, pro optimalizaci derivatizace byla srovna-
vana dveé derivatizaéni Cinidla. Na zakladé experimentalniho ovéfeni
byla zvolena jako nejvhodné;jsi extrakce smési methanol-voda (1:4)
a derivatizace ethyl chlorformiatem.

Vyznamny rozdil v obsahu methioninu z pohledu lokalit i odr(id byl
pouze u odrudy Bojos a Sebastian.

Pfi analyze sladi hvozdénych (prazenych) pfi rliznych teplotach
byla prokézana zavislost poklesu obsahu methioninu na vzristajici
teploté. Tato skute€nost souvisi s degradaci sirnych aminokyselin na
jednodus8si tékavé sirné latky. Prokazanou zavislost obsahu metio-
ninu a teploty Ize vyuzit pfi optimalizaci teploty hvozdéni, s cilem sni-
Zit obsah metioninu ve vyrabénych sladech.

Podékovani

v ramci Vyzkumného zaméru

$ o . Obr. 7 Obsah methioninu ve sladu sladovaném pfi rGznych teplotach / Fig. 7
Vysledkl bylo dosazeno  wjethjonine content of malt malted at different temperatures

sulphur substances are produced
as a result of the degradation of
sulphur amino acids [8]. Fig. 7 shows the dependence of methionine
content on the temperature of malt kilning or roasting.

4 CONCLUSION

The method for the determination of methionine in malt was opti-
mized and validated. Principle of the optimization of the extraction
was based on the use of different extraction dissolvents, to optimize
the derivatization, two derivatizing agents were compared. Based on
the experimental verification, extraction with the mixture methanol-
water (1:4) and derivatization with ethyl chloroformate were selected
as the most suitable.

A significant diference in methionine content in terms of localities
and varieties was found only in the varieties Bojos and Sebastian.

The analysis of malts kil-
ned (roasted) at different tem-
peratures proved the depen-
dence of the decline in

MSM 6019369701.

200,00
180,00

160,00

methinine content on the inc-
reasing temperature. This fact
is connected with degrada-
tion of sulphur amino acids to
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more simple volatile sulphur
substances. The proved the
dependence of the methio-
nine content and temperature
can be utilized for the optimi-
zation of the kilning tempera-
ture with the aim to reduce
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methionine content in produ-
ced malts.
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