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Olfaktometrické metody se v pivovarské laboratofi vyuzivaji pro stanoveni priibéhu zmén chuti piva béhem jeho starnuti, a provadéji se
bud tymem posuzovateld, nebo poéitacem, napojenym na tzv. ,elektronicky nos*. Sou¢asna legislativa uklada vyrobnim zavodim povinnost
sledovat nejen emise zatézovych plynt, produkovanych béhem vyrobnich procest, ale jako novinku zavadi sledovani pachovych latek
v ovzdusi. Pro tyto Ucely byl instalovan ve spolupraci s Vyzkumnym Ustavem zemédélské techniky, v.v.i., na Katedre technologickych zafi-
zeni staveb Technické fakulty Ceské zem&délské univerzity v Praze pfistroj pro stanovovani koncentrace pachovych latek ve vzorcich vzdu-
chu, tzv. olfaktometr. V €lanku jsou uvedeny prvni vysledky z olfaktometrickych méfeni pachovych latek pfi vareni rmutu z Vyukového a vy-
zkumného pivovaru CZU v Praze 6-Suchdol, dale byly posuzovény prahové hodnoty pachti (vini) éerstvé umletého sladu, chmelovych peletek
a kvasnic.

Kraus, R. — Chladek, L. — Cespiva, M. — Pfikryl, M.: Olfactometry and possibilities of its use for emission determination in brewe-
ries. Kvasny Prum. 54, 2008, No. 9, p. 269-274.

The olfactometry is in the brewery laboratory used for beer flavor changes determination during aging of beer, those tests are carried out
by panel of experts or by PC connected with so called “electronic nose”. The contemporary legislation in Czech Republic requires emission
measurement during production in the agricultural and food industry. For this reason Czech university of life sciences, Engineering faculty,
Department of technological Equipments of Buildings in Prague in collaboration with Research institute of agricultural engineering v.v.i. in
Prague installed equipment — Olfactometer, used for threshold values determination of emissions generated in agricultural and food industry
by selected trained experts. This article presents first results of measurements of emissions generated during mashing process at pilot Tu-
torial and research Brewery of Czech University of Life Sciences Prague, further were measured samples threshold values of fresh crashed
malt of hops and earned yeast after fermentation process. The main use of this olfactometer is due to contemporary legislative in Czech Re-
public determination of emissions, taken under different weather conditions in neighborhood of selected brewery.

Kraus, R. — Chladek, L. — Ceépiva, M. — Prikryl, M.: Olfaktometrie und ihre Anwendungsmdéglichkeiten zur Feststellung der Emissi-
onen in den Brauereien. Kvasny Prum. 54, 2008, Nr. 9, S. 269-274.

Die Olfaktometrie heutzutage wird im Brauereilabor am meisten zur Feststellung der Anderung von den fliichtigen Aromastoffen wéhrend
der Alterung des Bieres angewandt und durch ein Panel von Experten oder unter Anwendung vom PC durchgefiihrt. Die gegenwértige Le-
gislative in der Tschechischen Republik verlangt jedoch auch die Messungen der aus den Landwirtschafts- oder Lebensmittelbetrieben aus-
gehenden Emissionen. Fiir das Emissionsmessen wurde in einer Zusammenarbeit mit dem Forschungsinstitut fir Landwirtschaftliche Tech-
nik v.v.i. mit dem Sitz in Prag am Lehrschuhl der technologischen Ausriistungen der Technischen Fakultéat der Tschechischen Universitéat der
Lebenswissenschaften in Prag eine Messungsstelle sog. Olfaktometer errichtet, die zur Ermittlung von den Geruchschwellenwerten in den
Emissionen aus den Lebensmittelbetrieben durch ein Panel von Experten bestimmt ist. Im diesem Artikel werden die Eingangsergebnisse
aus den olfaktometrischen Testen mit den Emissionen, die beim Maischenkochen in Sudhaus aus der Auslibungs- und Versuchspilotbraue-
rei der Tschechischen Universitat der Lebenswissenschaften in Prag entstehen, der Hopfen-, Hefegeruch und der aus dem frisch gemahle-
nen Malzschrott angefiihrt. Diese Messanlage wird insbesondere laut der gegenwartige Legislative fiir das Messen von Emissionen, die wah-
rend der Produktion in der Landwirtschaft- und Lebensmittelindustrie entstehen und in der Umgebung von diesen Betrieben unter
verschiedenen klimatischen Bedingungen zu fiihlen sind, angewandt.
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OnbghakToMeTpU4eckne MeTofa MCrosb3yloTCs B MMBOBApPEHHOW nabopaTopun Anst onpejerieHns npolecca nepemMeH Bkyca nmea B
TeYeHne ero CTapeHusi, U MPOBOAATCA WM TPYNMoi PeLeH3eHTOB, UMK KOMMbIOTEPOM C BbIXOJOM Ha T. Ha3. ,3NEKTPOHHbIA HOC".
CoBpemeHHOe 3aKOHOAATeNbCTBO MPUKasbliBaeT — 3aBOAOM-M3rOTOBUTENbAM 06S3aHHOCTb MOACMATpPUBAaTL HE TONbKO BbIGPOCHI
6annacTHbIX ra3os, BblpaboTaHHbIX NPOVN3BOACTBEHHLIMM NpoLeccamMm, HO U — MO HOBOMY — BBOAUT npecre/oBaHue BeLeCTB 3anaxa B
aTmocdpepe. [1ns 9TuX yeneii 6bin yCTaHOBMEH — B COTPYAHMYeCTBE ¢ Hay4YHO-UccnefoBaTenbCKuM MHCTUTYTOM CESbCKO-XO3AWCTBEHHO
TeXHWKW —Ha Kacbeape TeXHOMOrn4eckon AocTaBKy CTPOEK TeXHN4eckoro thakynbTeTa HeLcKoro cenbCcKoXo3saCTBEHHOTO yHuBepcuTeTa
(4CY) B MNpare annapaT ANna onpefeneHus KOHLEHTpauuu 3anallHbiX BelecTB B npobax Bo3gyxa, T. Has. ,onbdakTomeTp. CTtaTtb
yKasblBaeT nepBsble pesynbTaTbl 0/bhaKTOMETPUYECKNX U3MEepeHWii 3anaxoB B TEYEHWEe BapKu cycna B 06Y4HO-UCCNefoBaTeNIbCKOM
nue3asoge YCY B [Mpare. [lanee 6binu 06CyXAaHbl rpaHUYHbIE MapamMeTpa 3amnaxoB (apoMaToB) CBEXO W3MOMYEHHOro CconoAa,
rpaHyIMpPOBaHHOTO XMESS U APONOKEN.
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1 UvoD 1 INTRODUCTION
Cichové zkousky patfi k nejstarsim zplisobdim hodnoceni potravin Olfactory tests are one of the oldest ways of food evaluation and

a dnes patfi spolu s dal$imi testy, napf. chutovymi, do oboru “Sen-  belong today, along with another tests, such as gustatory ones, to
zoricka analyza potravin”. Tento védecky obor se zaklada na tisicile-  the field of science called “Sensory analysis of foodstuffs”. This rela-
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tych empirickych zkuSenostech zejména kuchafi, ale védecké za-
klady polozili az v 19. stoleti némecti fyziologové Weber a Fechner,
ktefi popsali zavislosti mezi podnéty a smyslovymi organy a pfeménu
nervového vzruchu na smyslovy viem [1]. Je pfekvapuijici, Ze stale
neni pfesné znam mechanismus ¢ichového vnimani. Odborna litera-
tura definuje viini nebo pach dosti obecné, jako ,viastnosti degusto-
vané latky, nadychnuté do nosni nebo Ustni dutiny posuzovatele, které
mu zpusobuji jiny viem, neZli hmatovy, zrakovy, teploty apod.“[1]. Ci-
chové vijemy jsou posuzovatelem vnimany dosti emotivné, pfijemné
viemy se oznaduji jako viiné (pokud jsou nadechnuty do nosni du-
tiny) nebo jako aromata (pokud do nosni dutiny pfechazeji z stni du-
tiny), nepfijemné viemy jsou posuzovany jako zépach. V pivovarskeé
laboratofi se olfaktometrické metody (Cichové testy) obvykle pouzi-
vaji pro stanoveni pribéhu zmény viné piva béhem jeho skladovani.
Tyto zmény, zplsobené chemickymi reakcemi v pivu, stanovuje bud
tym vyskolenych posuzovatell ¢ichovymi testy, nebo se méfi tzv.
Lelektronickym nosem®, kdy se viiné starnouciho piva priibézné ana-
lyzuje pfistroji, a vysledky se vyhodnocuiji po¢itacem. Problematikou
pfistrojového vyhodnoceni zmény viné piva béhem jeho starnuti se
zabyva zejména literatura [2, 3, 4, 5]. Metodika se téz pouziva pro
stanoveni chuti rznych druhll piva v zavislosti na pouzitych surovi-
nach a vyrobni technologii pro jeho vyrobu[6]. Souc¢asna legislativa
uklada vyrobnim zévodum povinnost sledovat emise zatézovych
plynt, produkovanych béhem vyrobniho procesu, tedy i pfi vyrobé
piva. Zakon o ochrané ovzdusi ¢. 86/2002 Sb. ve znéni pozdéjSich
predpist sleduje mimo emisi zatézovych plynt, produkovanych hos-
podariskou ¢innosti, i kategorii emisi. Emise vznikaji pfi zemédélské
¢innosti, dale béhem potravinarské vyroby, pfi zpracovani komunal-
nich odpadu, hlavné ze skladek, kompostaren a podobné. Minister-
stvo Zivotniho prostiedi Ceské republiky vydalo v srpnu roku 2006
vyhlasku €. 362 (tzv. ,Pachovou vyhlasku®), ktera upfestiuje posuzo-
vani pachu z jednotlivych €innosti v agropotravinaiském pramyslu
v Ceské republice. Byly zrugeny stavajici — ne vzdy véak objektivni —
limity pachu pro jednotlivé ¢innosti vyrobnich zavodu. Touto vyhlas-
kou byly stanoveny terminy, do kdy bude nutno objektivnim méfenim
stanovit zakladni pachové jednotky.

Pro stanoveni pachovych latek se v Ceské republice nejvice pou-
ziva tzv. ,olfaktometricka metoda“, zalozena na stanoveni prahovych
a vyssich hodnot ve vzorku, ktery se pfivadi k posouzeni proskole-
nym posuzovatelim. Tito oznacuji vSechny vzorky, které podle jejich
subjektivniho dojmu obsahuji pachové latky. Autorizované méreni pa-
chu je nutno provadét na schvaleném typu pfistroje, pro vypracovani
protokolu je rovnéz zapotiebi povéreni, které udéluje Ministerstvo zi-
votniho prosttedi Ceské republiky. Tento protokol je jiz podkladem pro
jednani s kontrolnimi organy Ceské republiky (Ceska inspekce Zivot-
niho prostfedi, Kontrolni urad).

2 SOUCASNY STAV PROBLEMATIKY STANOVENI PACHU
(EMIST)

V soucasné dobé existuje vice metod, jak méfit v ovzdusi emise
nebo pachy. Kromé jednoduché metody mistniho Setfeni na zakladé
statistiky stiznosti jsou to pak dale metody, které jiz vychazeji z no-
rem CSN [8]. Jednak je to metoda statistického zjitovani a hodno-
ceni obtézovani zapachem (je definovana normou CSN 83 5030 —
Stanoveni parametrd obtézovani dotazovanim panelového vzorku
obyvatel), a dale jde o navazujici metodu, metodu méreni v pachové
stopé (ta je dana normou CSN 83 5031 — Stanoveni pachovych la-
tek ve venkovnim ovzdusi terénnim prizkumem). Pro pfesnéjsi me-
feni a detekci se v USA vyvinulo zafizeni nazyvané ,elektronicky nos”,
které pomoci chemickych senzorli srovnava vzorek s etalonem.V Ev-
ropé se v soucasné dobé ke zjistovani pachu nejcastéji pouziva ol-
faktometrické metody s vyuZitim pfistroje zvaného olfaktometr. OI-
faktometrické méreni se fidi normou CSN EN 13 725 ,Kvalita ovzdusi
— Stanoveni koncentrace pachovych latek dynamickou olfaktometrii“,
a je zalozeno na principu zvySovani/snizovani koncentrace pachu
(emise) v neutralnim plynu (sterilnim vzduchu) tak, aby se posuzo-
vateli stanovila prahova koncentrace pachu (emise) v méfeném
vzorku.

V praxi se toto méfeni provadi tak, Ze se do olfaktometrickych ma-
sek posuzovatell pfivadi vzorek, coz je vzduch znecistény pacho-
vymi latkami z jednoho vydechu zdroje zneciStovani (napf. kouro-
vodu, nebo odtahového ventilatoru). Z kazdého takového vydechu se
dle normy odeberou 3 vzorky (odbérné vaky). Pfi vlastnim posuzo-
vani komisi je pfistrojem a softwarem posuzovatelim davkovan fe-
dény vzorek pachu a nasleduje proplachnuti nosu ¢istym vzduchem.
Jelikoz neni mozné podavat posuzovatelim odebrany vzorek bez fe-

tively new field of science is based on empirical experiences of co-
oks from the 16'" century and it also has a long-time tradition of using
by wine tasters — people tasting especially wines. But scientific foun-
dations of this field were first laid by German physiologists Weber
and Fechner in the 19™ century, who described relations between sti-
muli and the transformation of nerve impulses to sensory perception
[1]. Itis surprising that the mechanism of olfactory perception has not
been exactly described until today, the literature defines flavours or
odours quite generally as “the properties of the tastes substance bre-
athed-in into the nasal or oral cavity of the expert causing him anot-
her kind of perception than tactual, visual, perception of temperature,
ete.” [1]. Olfactory perceptions are sensed by an expert quite emoti-
vely; pleasant ones are identified as flavours (if breathed-in into the
nasal cavity) or as aromas (if coming from the nasal cavity into the
oral cavity). Unpleasant perceptions are sensed as odours. In bre-
wery laboratories, olfactometry methods (tests) are usually used for
the determination of beer flavour changes during its storage. These
changes caused by chemical reactions taking place in beer, are de-
termined by a panel of experts by olfactory tests or measured by an
instrument called “electronic nose”, when the flavour of aging beer is
continuously analysed by instruments and result evaluated by a com-
puter. The problems of the instrumental evaluation of beer flavour
changes during aging are described in particular in the literature [2,
3, 4, 5]. The methodology is also used for the determination of fla-
vours of various beer types in dependence on the raw materials and
production technology used [6]. The current legislation prescribes pro-
duction plants a duty to monitor the emissions of emission gases ari-
sing during the production process, thus also during the brewing pro-
cess. The Act on air protection No. 86/2002 of Coll. as amended by
subsequent regulations monitors the emissions of emission gases
produced by economic activities as well as emission categories. Emis-
sions are released during agricultural activities, food production, du-
ring processing of municipal refuse, mainly from dumping sites, com-
posting plants, etc. In 2006, the Ministry of the Environment of the
Czech Republic issued Regulation No. 362 (“Odour regulation”),
which specifies the evaluation of odours from activities taking place
in the agricultural-food industry in the Czech Republic. The existing
odour limits — not always objective — for particular activities of pro-
duction plants were cancelled. In this regulation, terms have been set
up till what date basic odour units will have to be determined by ob-
jective measurements.

In the Czech Republic, the “olfactometry method” is mostly used
for the determination of odour compounds. The method is based on
the determination of threshold and higher values in a sample, which
is brought to trained experts for evaluation. The experts then mark
all samples according to their sensory evaluation, in which they think
odour compounds are present. Authorised measurement of odours
has to be carried out by means of an approved device. Authorisa-
tion is also required for issuing of a protocol this authorisation is re-
ceived form the Ministry of the Environment of the Czech Republic.
This protocol is a base for negotiations with inspection authorities of
the Czech Republic (The Czech Environmental Inspectorate, In-
spection Office).

2 STATE OF THE ART OF THE PROBLEMS OF EMISSION
(ODOUR) DETERMINATION

At present, there are more methods of measuring emissions or
odours in the air. Besides a simple method of local survey on the ba-
sis of claim statistics, methods based on CSN standards can be used
[8]. One of them is a method of statistical determination and as-
sessment of nuisance caused by odours (defined by CSN 83 5030 —
Determination of parameters of nuisance by means of questioning of
a panel sample of inhabitants) and a follow-up method of measure-
ment in the scent (specified by CSN 83 5031 — Determination of odour
substances in the exterior atmosphere by means of field survey). For
more accurate measurements and detection, a device called “elec-
tronic nose“ has been developed in the United States, comparing
a sample with ethanol by means of chemical sensors. In Europe,
odours are currently determined by the olfactometry method emplo-
ying an instrument called olfactometer. Olfactometry measurement is
described by CSN EN 13 725 standard — “Air quality — Determina-
tion of odour concentration by dynamic olfactometry” based on the
principles of decreasing/increasing of odour (emission) concentration
in a neutral gas (sterile air) so that the panel members can determine
the threshold concentration of odours (emissions) in the measured
samples.
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déni, je olfaktometr schopen fedit podavané vzorky Cistym vzduchem
v rozmezi od 23 do 217. Doba expozice jak vzorku, tak proplachu se
da nastavit obsluhou. Sekvence fedéni vzorku mize byt bud vze-
stupnd, nebo nahodila. Mezi jednotlivé kroky fedéni (faze posuzovani
fedéného vzorku + proplach ¢istym vzduchem) se vkladaji jesté kroky,
které jsou kontrolni a kdy je posuzovatelim davkovan misto redé-
ného vzorku pouze cisty vzduch (tzv. slepé pokusy). Pokud u nékte-
rého ¢lena komise je vice nez 20 % odezev na slepé pokusy v celé
sérii méreni pravdivych (signalizuje, Ze citi pach), musi byt vysledky
tohoto ¢lena komise z vypoctu vysledku méfeni vylouceny. Stejné tak,
pokud posuzovatel v daném kole nema ani jednu pozitivni odezvu na
predkladany vzorek (vysledek v daném kole je u néj nulovy), je vy-
sledek tohoto ¢lena komise z vypoctu vysledku daného kola vylou-
cen.

3 PRISTROJOVE VYBAVENI

Pro vlastni méfeni byl s financnim pfispénim Ministerstva zemé-
délstvi CR zakoupen dynamicky olfaktometr typ ECOMA TO8 — 8 od
némeckého vyrobce ECOMA, Emissionsmesstechnik und Consult
Mannenbeck GmbH, D
24211 Honigsee (obr. 1).
Pro méfeni se pouziva
metoda ANO/NE, dana
bodem 8.1.2 normy [1].

Posuzovatelé sedi
u spolecného osmibo-
kého stolu, navzajem od
sebe oddéleni mezisté-
nami. Pfed kazdym po-
suzovatelem je na ma-
Iém pultiku umisténa
sklenéna nosni (olfakto-
metrickd) maska a panel
s dvéma diodami a tla-
Citkem YES. Jedna dioda
se rozsviti béhem doby,
kdy je do masky pfiva-
dén méreny vzorek nebo
proplachovy sterilni
vzduch, druha dioda ma
pouze kontrolni funkci
a indikuje zmacknuti tla-
¢citka YES. V8echny ¢asti
olfaktometru jsou voleny
tak, aby s méfenym ply-
nem pfisly do kontaktu
pouze inertni materialy,
které pachové vlastnosti
vzorku nemohou ovliv-
nit, tedy nerezova ocel, sklo a PTFE (teflon). Sklenéné nosni masky
jsou vyjimatelné, po kazdém méfeni se vyjmou, vydezinfikuji a Fadné
se vyplachnou. Vlastni pfistrojové vybaveni, tedy sméSovaci zafizeni,
upravujici vzajemny pomér do masek pfivadéného sterilniho vzdu-
chu a emisi, je umisténo pod stolem v jeho stiedni ¢asti. Rychlost
proudéni plynu z jednoho naustku se pohybuje mezi 0,2-0,5 m.s™,
coz odpovida pratoku 20 I.min"". Celkovy pratok plynu pfistrojem je
160 I.min".

PFi méfeni se tedy zjistuji individuaini odhady meze detekce pachu
jednotlivymi posuzovateli, a z naméfenych hodnot stanovi pocita
prahovou hodnotu, tedy tzv.,kolektivni mez detekce”. Jednotkou, pou-
Zzivanou pro vyhodnoceni olfaktometrického méfeni, je Evropska pa-
chova jednotka, ktera je definovana jako mnoZstvi pachu odparené
v jednom metru kubickém neutralniho plynu pri standardnich pod-
minkéch, vyvolavajici fyziologickou odezvu v panelu posuzovateld,
kterd je shodna s reakci na jednu Evropskou referencni pachovou
Jjednotku (EROM). Evropska referencni pachova jednotka (1 EROM)
= 123 ug (n-butanolu).m? = 1 oug [8].

4 METODIKA ODBERU VZORKU A JEJICH VYBER

Odbér vzorkl pro olfaktometricka méfeni se provadi podle meto-
diky dané normou [8]. Jak tato norma uvadi: ,vzorek pro méreni musi
mit dostatecny objem, dale musi byt reprezentativni a celistvy.” Od-
bér vzorkl se provadi vzorkovnici, coz je duty uzaviratelny plastovy
tubus, opatieny na jednom konci vyvévou. Do vnitfniho prostoru tu-

Obr. 1 Pohled na pfistroj Olfaktometr typ ECOMA TO8 — 8 pro stanoveni prahové kon-
centrace emise (pachu) v méfeném vzorku / Fig. 1 Olfactometer, type ECOMA TO8 —
8 for determination of emission (odour) threshold in measured sample

In practice, a sample is brought in the olfactometry masks of the
panel members. The sample is the air contaminated by odour com-
pounds from one exhalation of a source of pollution (e.g. a smoke-
flue or flue fan). 3 samples are taken form the exhalation according
to the standard used (sampling bags). For the evaluation of the sam-
ple by panel members, a diluted sample is dosed by means of the
olfactometer and software followed by flushing of the nose with the
fresh air. Since it is not possible to bring undiluted samples to the pa-
nel members, the olfactometer can dilute the samples being evalua-
ted with the fresh air within a range of 23 to 217. The time of expo-
sure for both the sample and flushing can be set by the person
operating the device. The sequence of sample dilution can be rising
or random. Between individual steps of dilution (the stage of the eva-
luation of a diluted sample + flushing with the fresh air) are inserted
control steps, when only the fresh air is brought to the panel mem-
bers instead of diluted samples (blind tests). If a member of the pa-
nel has more than a 20 % response to the blind samples in the whole
series of true measurements (signalising odour), the results of the
member have to be excluded from the calculation of measurement
results. The same happens in the case, if a panel member does not
have any positive response the sample brought (his result in this
round of evaluation is
zero).

3 INSTRUMENTATION

For the measurement

itself, a dynamic olfacto-
meter ECOMA TO8 - 8
from a German company
ECOMA, Emissions-
messtechnik und Con-
sult Mannenbeck GmbH,
D 24211 Honigsee (Fig.
1) was bought with the fi-
nancial support of the
Ministry of the Environ-
ment of the Czech Re-
public. The YES/NO met-
hod is used for the
measurement as given
in point 8.1.2 of the stan-
dard [1].
. The panel members
» sit around an octagonal
table, being separated
from each other by parti-
tion walls. A glass nose
(olfactometry) mask and
a panel with two diodes
and a YES button are in front of each panel member. One diode lights
up at the time, when the sample to be measured or the sterile air for
flushing is brought in the mask. The second diode has only a control
function and indicates, when the YES button is pressed. All parts of
the olfactometer coming into contact with the gas being measured
are manufactured from inert materials, which cannot influence the
odour properties of the sample (stainless steel, glass and PTFE). The
glass nose masks are removable, they are removed from the olfac-
tometer after each measurement, disinfected and flushed thoroughly.
The dilution unit used for the adjustment of the ratio of the sterile air
and emissions brought in the apparatus is located under the table in
its central part. The rate of the flowing gas from one mouthpiece is
0.2 to 0.5 m.s™!, which corresponds to a flow rate of 20 I.min"'. The
total flow rate of the gas through the apparatus is 160 I.min".

During the measurement, individual estimations of odour detection
limits by the panel members are determined, and the computer sets
the threshold value, thus what we can call “collective detection limit”.
The unit used for the evaluation of the olfactometry measurement is
the European Odour Mass defined as “the quantity evaporated in
one cubic metre of neutral gas under standard conditions causing
a physiological response within the panel of experts, which is consi-
stent with one European Reference Odour Mass (EROM). The Eu-
ropean Reference Odour Mass (1 EROM) 123 ug (of n-butanol).m
1 oug [8].
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Tab. 1 Méfeni emisi béhem vareni rmutd. Méfeni ¢. 1/ Measurement
of emissions during mash boiling. Measurement No. 1

Tab. 2 Méfeni emisi béhem vareni rmuti. Méfeni ¢. 2 / Measurement
of emissions during mash boiling. Measurement No. 2

Individuéini odhad AZ Individualni odhad AZ
prahové koncentrace prahové koncentrace
detekce pachu (ug.m?) detekce pachu (ug.m?)
| Individual estimation of [ Individual estimation of
threshold concentration of| threshold concentration of|
emission detection (ug.m emission detection (ug.m™)
Posuzovatel ¢. 1/ Panel member No. 1 362 1,7 Posuzovatel ¢. 1/ Panel member No. 1 11 585 1,0
Posuzovatel ¢. 2/ Panel member No. 2 362 1,7 Posuzovatel ¢. 2 / Panel member No. 2 91 —1,3.107
Posuzovatel ¢. 3 / Panel member No. 3 91 —2,3 Posuzovatel ¢. 3/ Panel member No. 3 181 —64,0
Posuzovatel ¢. 4 / Panel member No. 4 0 0,0 Posuzovatel ¢. 4 / Panel member No. 4 0 0
Posuzovatel ¢. 5/ Panel member No. 5 185 364 8,9.10? Posuzovatel ¢. 5 / Panel member No. 5 0 0
Posuzovatel ¢. 6 / Panel member No. 6 0 0,0 Posuzovatel ¢. 6 / Panel member No. 6 0 0
Posuzovatel ¢. 7 / Panel member No. 7 91 2,3 Posuzovatel ¢. 7/ Panel member No. 7 11 585 1,0
Posuzovatel ¢. 8 / Panel member No. 8 362 1,7 Posuzovatel ¢. 8 / Panel member No. 8 11585 1,0
Zie 208 Zie 11585

Tab. 3 Méfeni viiné cerstvé odstielenych kvasnic. Méfeni ¢. 1/ Fla-
vour measurement of fresh cropped yeast. Measurement No. 1

Tab. 4 Méfeni viiné Cerstvé odstielenych kvasnic. Méfeni ¢. 2 / Fla-
vour measurement of fresh cropped yeast. Measurement No. 2

Individuaini odhad AZ Individualni odhad AZ
prahové koncentrace prahové koncentrace
detekce pachu (ug.m) detekce pachu (ug.m?3)
| Individual estimation of | Individual estimation of
threshold concentration of| threshold concentration of|
emission detection (ug.m? emission detection (1ig.m?)
Posuzovatel ¢. 1/ Panel member No. 1 0 0 Posuzovatel ¢. 1/ Panel member No. 1 181 1,2
Posuzovatel ¢. 2 / Panel member No. 2 11 585 —2,8 Posuzovatel ¢. 2 / Panel member No. 2 181 1,2
Posuzovatel ¢. 3/ Panel member No. 3 0 0 Posuzovatel ¢. 3/ Panel member No. 3 181 1,2
Posuzovatel ¢. 4 / Panel member No. 4 0 0 Posuzovatel ¢. 4 / Panel member No. 4 181 1,2
Posuzovatel ¢. 5 / Panel member No. 5 0 0 Posuzovatel ¢. 5/ Panel member No. 5 0 0
Posuzovatel ¢. 6 / Panel member No. 6 0 0 Posuzovatel ¢. 6 / Panel member No. 6 91 -1,6
Posuzovatel ¢. 7/ Panel member No. 7 0 0 Posuzovatel ¢. 7 / Panel member No. 7 181 1,2
Posuzovatel ¢. 8 / Panel member No. 8 92 682 2,8 Posuzovatel ¢. 8 / Panel member No. 8 91 -1,6
Zie 32768 Zme 148

busu se vlozi prazdny odbérny vak, ktery ma po naplnéni objem cca

10 |. Tubus s vakem se umisti do odbérného mista. Vzduch je pak vy-

vévou odsavan z vnitfniho prostoru tubusu, konkrétné mezi jeho sté-

nou a vloZzenym vakem. Vznikajici podtlak v prostoru mezi sténou tu-
busu a vakem zplsobuje roztahovani odbérného vaku a jeho
postupné naplfiovani okolnim, pachy znecisténym vzduchem. Ve vaku
jsou tedy nasaty emise pouze z jedné lokality, ktera byla pfedem
presné uréend, do protokolu se poznamenaji téZ okamzité meteoro-
logické podminky béhem odbéru vzorku.

Material odbérného vaku musi byt pachuvzdorny, odolny vakuu

i pretlaku, musi vykazovat pozadované bariérové vlastnosti a nesmi

zplisobit zménu pachu minimalné 30 hodin pfi teploté 20 °C. Pro ol-

faktometricka méreni se plastové vaky sice pfevazné pouzivaji jed-

norazové, ale Ize je pouzit i vicenasobné, avsak za cenu nakladného

a zdlouhavého procesu jejich ¢isténi a naroéné nasledné kontroly.

_ Pfi méfeni intenzity emisi z Vyukového a vyzkumného pivovaru

CZU v Praze 6-Suchdol se pouZzily nasledujici vzorky a odbérna mista:

— vzorek brydovych par pfi vafeni rmut(, odbér vzorku bezprostfedné
u vydechu parniku,

—vzorek viiné chmelovych peletek, odbér vzorku v misté prvniho
otevieni vakuového obalu s peletkami,

—vzorek viné Cerstvé odstielenych pivovarskych kvasnic, odbér
vzorku bezprostfedné nad hladinou nadoby s odstfelenymi kvas-
nicemi,

— vzorek viné Cerstvé namletého sladu, odbér vzorku na vysypce
dvouvalcového Srotovniku.

Je zfejmé, Ze pro okoli pivovaru bude mit pfinos pouze stanoveni
koncentrace pachovych latek vznikajicich pfi vafeni rmutt (a chmele).
Je ovéem také ziejmé, Zze pro posouzeni zapachu (vingé), ktery by

4 METHODOLOGY OF SAMPLING AND SAMPLE SELECTION

Sampling for olfactometry measurements is carried out according
to the methodology as specified by the standard [8]. The standard
says the following: “A sample to be measured has to be of a suffici-
ent volume, characteristic and compact”. Sampling is carried out by
means of a sampler, which is a hollow plastic tube fitted with a va-
cuum pump on one end. An empty sampling bag is inserted inside
the plastic tube. After filling, the bag volume is about 10 litres. The
tube with the bag is than placed in the sampling point. The air from
the inside of the plastic tube is exhausted by the vacuum pump (bet-
ween its wall and the inserted bag to be more specific). The vacuum
being formed between the tube wall and the bag causes the sam-
pling bag to expand and the bag is gradually filled by the ambient air
contaminated with odours. Emissions only from one location are ;suc-
ked into the bag, with the location having been exactly determined
the immediate meteorological conditions during sampling are also re-
corder in the protocol.

The material, from which the bag is manufactured, has to be odour-
proof, vacuum as well as overpressure-resistant and has to have re-
quired barrier properties and must not alter the odour for the time of
30 hours as minimum at 20 °C. The plastic bags for olfactometric me-
asurements are predominantly used only once, but they can be used
more times, too, but at the very cost of expensive and lengthy clea-
ning and demanding control that has to follow.

The following samples and sampling points were used for the me-
asurement of the emission intensity at the Tutorial and Research Bre-
wery of Czech University of Life Sciences Prague in Prague 6 — Such-
dol
— A sample of waste vapours from mash boiling, sampling immedia-

tely at the steam duct outlet;
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Tab. 5 Méfeni viné cerstvé namletého Srotu. Méfeni €. 1 / Flavour
measurement in fresh crushed malt. Measurement No. 1

Tab. 6 Méfeni viné Cerstvé namletého Srotu. Méfeni ¢. 2 / Flavour
measurement in fresh crushed malt. Measurement No. 2

Individuéini odhad AZ Individualni odhad AZ
prahové koncentrace prahové koncentrace

detekce pachu (ig.m?) detekce pachu (ug.m?)

[ Individual estimation of | Individual estimation of
threshold concentration of| threshold concentration of|
emission detection (ig.m) emission detection (ig.m]

Posuzovatel €. 1/ Panel member No. 1 46 341 1,3 Posuzovatel ¢. 1/ Panel member No. 1 0 0
Posuzovatel ¢. 2 / Panel member No. 2 0 0 Posuzovatel ¢. 2 / Panel member No. 2 0 0
Posuzovatel ¢. 3 / Panel member No. 3 23170 -1,6 Posuzovatel ¢. 3 / Panel member No. 3 362 1
Posuzovatel €. 4/ Panel member No. 4 0 0 Posuzovatel ¢. 4 / Panel member No. 4 0 0
Posuzovatel ¢. 5 / Panel member No. 5 0 0 Posuzovatel ¢. 5/ Panel member No. 5 0 0
Posuzovatel ¢. 6 / Panel member No. 6 0 0 Posuzovatel ¢. 6 / Panel member No. 6 0 0
Posuzovatel €. 7/ Panel member No. 7 0 0 Posuzovatel ¢. 7/ Panel member No. 7 0 0
Posuzovatel ¢. 8 / Panel member No. 8 46 341 1,3 Posuzovatel ¢. 8 / Panel member No. 8 362 1
Zime 36 781 Zie 362

Tab. 7 Méfeni viné chmelovych peletek po otevieni vakuové zaba-
leného obalu. Méfeni ¢. 1/ Measurement of flavour of hop pellets af-
ter opening vacuum-packed packaging. Measurement No. 1

Tab. 8 Méfeni viné chmelovych peletek po otevieni vakuové zaba-
leného obalu. Méfeni ¢. 2 / Measurement of flavour of hop pellets af-
ter opening vacuum-packed packaging. Measurement No. 2

Individuéini odhad AZ Individualni odhad AZ
prahové koncentrace prahové koncentrace

detekce pachu (ig.m?) detekce pachu (ug.m?)

[ Individual estimation of [ Individual estimation of
threshold concentration of| threshold concentration of|
emission detection (1g.m) emission detection (1g.m]

Posuzovatel ¢. 1/ Panel member No. 1 724 1,5 Posuzovatel ¢. 1/ Panel member No. 1 23170 -1,7
Posuzovatel ¢. 2 / Panel member No. 2 724 1,5 Posuzovatel ¢. 2/ Panel member No. 2 46 341 1,1
Posuzovatel ¢. 3 / Panel member No. 3 362 -1,3 Posuzovatel ¢. 3/ Panel member No. 3 46 341 1,1
Posuzovatel ¢. 4/ Panel member No. 4 0 0,0 Posuzovatel ¢. 4 / Panel member No. 4 0 0
Posuzovatel ¢. 5/ Panel member No. 5 181 —2,6 Posuzovatel ¢. 5/ Panel member No. 5 46 341 1,1
Posuzovatel ¢. 6 / Panel member No. 6 0 0 Posuzovatel ¢. 6 / Panel member No. 6 0 0
Posuzovatel €. 7/ Panel member No. 7 724 1,5 Posuzovatel ¢. 7/ Panel member No. 7 45 —8,9.107
Posuzovatel ¢. 8 / Panel member No. 8 724 1,5 Posuzovatel ¢. 8 / Panel member No. 8 46 341 1,1
Ze 478 Zne 40 342

vysledky nedostate¢né. K takovému hodnoceni by bylo zapotfebi znat
vice Udaju, a to pfedevsim celkovy tok znecistujicich latek, klimatické
podminky v dané lokalité a také meteorologicka data v celé lokalité
atd.

5 VYSLEDKY A DISKUSE

Celkem se stanovovaly koncentrace pachovych latek u 4 vzorkd,
kazdy vzorek se méfil dvoukolové. Vysledky jsou uvedeny v fab. 1az
8. Hodnoty uvedené ve tfetim sloupci tabulky znamenaji hodnotu in-
dividualniho odhadu prahové koncentrace detekce pachu. Ve étvrtém
sloupci je uvedena odchylka daného posuzovatele (A Z) od geome-
trického priméru véech platnych odhadtli posuzovatelt v daném kole.
Pro to, aby nebyly vysledky posuzovatele v daném kole z vypoctu vy-
sledku méreni vylouc¢eny, musi se hodnota odchylky pohybovat v roz-
mezi —5<(A Z)<+5. VSechny tyto hodnoty vypi$e do protokolu poéi-
ta¢, a nikdo z posuzovatelll nema moznost tento protokol pozménit.
Jako celkovy vysledek a hodnota, podle které se vysledky méfeni po-
rovnavaji a vyhodnocuii, je brana hodnota Z7¢, ktera udava geome-
tricky prumér odhadl individudlni prahové koncentrace detekce
véech platnych vysledkt od ¢lend komise pro jedno kolo méfeni,
a kterd je vzhledem k podminkam méreni shodna s koncentraci pa-
chovych latek cod.

Z naméfenych vysledkl je patrné, Ze nejlepsi shoda mezi posu-
zovateli byla dosazena pfi posuzovani viiné chmelovych peletek (tab.
7a 8), kdy pouze dva z osmi posuzovatelt béhem dvou méreni zadny
vzorek neoznadili. Také pfi hodnoceni téchto vzorkl jednotlivi posu-
zovatelé dosahli nejvy$si hodnoty odhadu detekce pachu, napt. po-
suzovatelé 2, 3, 5 a 8 shodné ve druhém kole (fab. 8) dosahli hod-
noty 46 341.

— A sample of hop pellets flavour, sampling from the first opening of
the vacuum packaging with pellets;

— A sample of fresh cropped yeast, sampling immediately above the
level of the receiver with cropped yeast;

— A sample of fresh crushed malt flavour, sampling at the hopper of
a two-roller mill.

It is obvious, that only the determination of the concentration of
odour compounds formed during mash (and hops) boiling will be of
benefit to neighbourhood of the brewery. But it is also obvious that
these results are not sufficient for the determination of odours (fla-
vours), which could cause nuisance to the inhabitants living near the
source of pollution. More data would be required for this evaluation,
especially the overall flow of pollutants, climatic conditions of the gi-
ven locality as well as meteorological data of the whole locality, etc.

5 RESULTS AND DISCUSSION

Concentrations of odour compounds for 4 samples were determi-
ned in total, with each sample measured in two rounds. The results
are given in tables 1 to 8. The values in the third column of the table
represent the values of the individual estimation of the threshold con-
centration of odour detection. The difference of the given panel mem-
ber (A Z) from the geometrical average of all valid estimations of the
panel members in the round is given in the fourth column of the table.
The value of the difference has to be within -5<(A Z)<+5 in order not
to exclude the results of a panel member in the given round from the
calculation of the results. All results are recorded by the computer in
the protocol and none of the panel members can modify them. The
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Dalsi reprodukovatelné vysledky pfineslo méfeni pachu, vznikaji-
cich pfi vafeni rmutt (tab. 1 a 2), kdy opét pouze dva z osmi posu-
zovatell zadny vzorek neoznacili, naproti tomu jeden ¢len hodnoti-
telského tymu (posuzovatel 5) dosahl pfi hodnoceni téchto vzorkud
hodnoty 185 364, coz je nejvy$si hodnota individualniho odhadu pra-
hové koncentrace detekce pachu béhem celé této série méreni. Je
zajimavé, ze tento posuzovatel v druhém kole pfi méfeni stejnych pa-
chll (vafeni rmuttl) viibec neoznadil zadny vzorek.

Méreni pachu ¢erstvé semletého sladu (sladového $rotu) jsou uve-
dena v tab. 5 a 6. Pach v tomto pfipadé nepoznalo béhem prvniho
méfeni pét posuzovatelt. Ve druhém kole z osmi posuzovatelll tento
pach neindikovalo Sest hodnotitell, coz predstavuje 75 %.

Tab. 3 a 4 znazorfuji vysledky z olfaktometrického méreni Cerstve
odstrelenych kvasnic z kvasného tanku. Zatimco v prvnim kole mé-
feni opét Sest posuzovatelli neoznacilo zadny vzorek a naopak zbyli
dva ¢lenové komise dosahli vysokych hodnot odhadu prahové kon-
centrace detekce pachu (92 682 a 11 585 oug), ve druhém kole tuto
vini nepoznal pouze jeden posuzovatel, pét posuzovateli mélo
shodny odhad prahové koncentrace detekce pachu a posledni dva
posuzovatelé méli opét shodné vysledky, ale nizsi. Dosazené vy-
sledky z tivodnich méfeni svéd¢i o riizné cichové citlivosti nékterych
posuzovatelll a budou pouzity pfi vyuce studentu.

Toto méfeni probéhlo jako prvni méfeni pachovych latek z vyroby
Skolniho pokusného pivovaru. V nékterych bodech se odchyluje od
platné normy CSN EN 13 725, a proto ho neni mozné bréat jako au-
torizované méreni. Pfedevsim je dle normy spravné nebrat v Gvahu
pfi vypoctu vysledkl takové méreni, kdy byl v jednom kole posuzo-
vani pocitan vysledek z méné nez 4 platnych hodnot individulnich
odhadl prahové koncentrace detekce pachu. Toto ustanoveni normy
nebylo u tohoto méfeni v nékterych pfipadech dodrzeno.

Z vysledk( méreni je také patrny vet$i rozptyl vyslednych hodnot.
na tomto jevu nejvétsi podil druh posuzovanych materiald. Vzorky pa-
chli z vyroby piva pfipadaly komisi posuzovatelll spise jako vyrazné
vuné nez pachy, a proto byly smyslové viemy posuzovatelt vice draz-
dény. Z téchto diivodll v nékterych kolech méfeni posuzovatelé citili
pach (vdni) i ve fazi proplachovani ¢istym vzduchem ¢&i u ,slepych”
vzorkUl. U nejvice aromatickych latek jejich viiné zpUsobily, Ze posu-
zovatelé nebyli schopni tyto pachy z nosu viibec dostat, a nebyli proto
schopni relevantné posuzovat nasledujici krok fedéni daného vzorku.

Poznamka: Autofi dékuiji Ing. Pavlovi Cejkovi z Vyzkumného dstavu
pivovarského a sladarského, a. s., za pomoc pfi sestavovani tohoto
¢lanku.

Clanek byl zpracovan na podkladé vysledkd z projektu NAZV QH
72134 s finanéni podporou MZe CR.

Lektoroval doc Ing. Jan Savel, CSc., Budéjovicky Budvar, n. p.
Do redakce doslo 15. 8. 2008
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overall result and the value, according to which the results of the me-
asurement are compared and evaluated, is the value of Z;rs, which
specifies the geometrical average of the estimations of the individual
threshold concentration of the detection of all valid results from pa-
nel members for one round of measurement and, which is, with res-
pect to the conditions of the measurement, identical with the con-
centration of odour compounds Cyq.

Itis obvious from the measured values that the highest accordance
among the panel members was reached during the evaluation of hop
pellets flavours (tables 7 and 8), where only two members of eight
did not determine any samples in two round of measurement. Also
during the evaluation of these samples, the panel members reached
the highest value of the estimation of odour detection, for example
panel members 2, 3, 5 and 8 coincidently reached the value of 46 341
in the second round (fable 8).

Further reproducible results were obtained by the measurement of
odours formed during mash boiling (tables 1 and 2), where again only
two panel members of eight did not determine any sample, while one
panel member (No. 5) reached the value of 185 364 during the eva-
luation of these samples, which is the highest value of the individual
estimation of the threshold concentration of odour detection during
the entire measurement series. It is interesting that this panel mem-
ber did not determine any sample at all during the second round of
the measurement of the same samples (mash boiling).

The results of the measurement of fresh crushed malt are given in
tables 5 and 6. In this case, five panel members did not recognize
the odour during the first measurement. In the second round, six pa-
nel members of eight did not identify the odour, which represents
75 %.

Tables 3 and 4 show the results of the olfactometry measurement
of fresh cropped yeast from a fermenting tank. While six panel mem-
bers again did not identify any sample in the first round of measure-
ment and on the second hand, the two remaining panel members re-
ached high values of the estimation of the threshold concentration of
odour detection (92 682 and 11 585 oug), only one panel member
identify this odour in the second round, five panel members showed
the same estimation of the threshold concentration of the odour de-
tection and the remaining two panel members again had the same
but lower results. The obtained results from preliminary measure-
ments show a different olfactory sensitivity of some panel members
and will be used for student education.

This measurement was carried out as the first measurement of
odour compounds from the production of the university research bre-
wery. In some points, it deviates from the valid standard CSN EN
13 725 and therefore, it is not possible to consider it as authorised
measurement. It is correct according to the standard not to take in
account such measurements for result calculation in one round, if the
result would be calculated from less than 4 valid values of individual
estimations of the threshold concentration of odour detection. These
provisions of the standard was not observed in some cases of this
measurement.

The measurement results also show a higher variance of the re-
sultant values. This can be caused by more factors, but in our expe-
rience, the type of the materials being evaluated contributes most to
this phenomenon. The odour samples from beer production appea-
red to the panel members more like distinctive flavours than odours
and therefore, the sensory perception of the members will be more
stimulated. For these reasons, the panel members could feel odours
(flavours) also during the process of flushing by the clean air or in
case of blind tests. The flavours of the most aromatic substances cau-
sed that the panel members were not able to get them away from the
nose and therefore they were not able to germanely evaluate the fol-
lowing step of dilution of the given sample.
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