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V poslednich letech se objevilo podezieni na falSovani octli pridavkem syntetické kyseliny octové. Detekce falSovani je zaloZzena
na sledovani marker(l indikujicich nedodrzeni technologického postupu, snizeni obsahu pfirozenych slozek suroviny nebo slozek vzni-
kajicich pfi octovém kvaseni. FalSované octy mohou obsahovat také slozky vnesené syntetickym produktem, prekurzory z vyroby. Moz-
nosti pouziti chemometrickych marker(i jsou omezené; v pripadé kvasnych octli je mozné vyuzit stanoveni slozek vychozich surovin,
u lihovych octl je vSak produkt obvykle velmi Cisty. NejspolehlivéjSim nastrojem pro autentizaci octll se jevi izotopova analyza SNIF-NMR
a IRMS.

Grégrova, A. — Cizkova, H. — Mazaé, J. — Voldfich, M.: Authenticity assessment of spirit vinegar (Part I): Production and analysis
methods. Kvasny Prum. 58, 2012, No. 10, p. 309-312.

In recent years, suspicions arose that vinegars may be adulterated by an addition of synthetic acetic acid. Detection of adulteration is
based on tracking markers that indicate a failure in compliance with technological processes, reduction of natural components of raw
materials or components resulting from vinegar fermentation. Adulterated vinegars may also contain precursors of the production of
synthetic products. Application possibilities of chemometric markers are limited; in case of fermented vinegars the determination of the
components derived from raw materials can be used, but spirit vinegars are usually very pure. Isotopic analyses, SNIF-NMR and IRMS,
seem to be the most reliable tools for the authentication of vinegars.

Grégrova, A. — Cizkova, H. - Mazag, J. — VoldFich, M.: Die Auswertung der Authentizitit des Branntweinessigs. (Teil I.) Herstel-
lungsverfahnren und Analysenmethoden. Kvasny Prum. 58, 2012, Nr. 10, S. 309-312.

In den letzten Jahren wurde eine Verdachtigung Uber die Essigfalschung durch die Zugabe einer synthetischen Essigsaure erschienen.
Die Detektion der Falschung wird durch die Verfolgungsmarken gegriindet, die die Nichteinhaltung des technologischen Verfahrens,
Reduzierung des Gehalts an natirlichen Bestandteilen des Rohstoffes oder durch die Essiggarung entstandenen Bestandteile angeben.
Die gefalschten Essige kdnnen auch die durch die synthetische Produkte verschleppten Bestandteile beinhalten und die Prekursoren
aus der Produktion. Die Mdglichkeiten einer Anwendung von chemometrischen Markern sind begrenzt, im Falle der Garungsessige ist
es schon mdglich die Bestimmung von Ausgangsrohstoffbestandteilen auszunutzen, bei den Branntweinessigen ist Produkt herkémm-
lich sehr rein. Fir die Authentizitat des Branntweinessigs hat sich die Isotopenanalyse SNIF-NMR und IRMS als die verlaBlichste erwie-

sen.
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1 UVOoD

Ziedény vodny roztok octové kyseliny, ocet, znalo lidstvo jiz
v prehistorickych dobach diky jeho tvorbé pfi kvaseni ovoce. Prvni
zminky o vyrobé octa se objevuji asi 10 000 let pfed Kristem. Octo-
va kyselina je kapalina ostrého zapachu dokonale misitelné s vo-
dou. Pfirozené se vyskytuje v rostlinnych i zivo&iSnych tkanich.
Bézné se vyskytuje v rostlinach jak ve formé volné kyseliny, tak
ve formé soli (octan(l). Ve vétS§im mnozstvi je obsazena v kvasicim
ovoci. Je jednou z nejvyznamnéjSich primyslovych organickych
surovin, které se ro¢né na svété vyrobi pfes 5 miliont tun (Kadlec
et al.,, 2009; Bez kozervantl, 2012). Ocet nasel téméf vyhradni
uplatnéni v potravinarstvi jako konzervaéni latka (pusobi proti riistu
bakterii a kvasinek) a okyselujici prostfedek. Dfive se ocet pouzival
téz jako Iék a kosmeticky prostfedek (octové obklady). V potravinaf-
stvi se kvasny (lihovy) ocet vyuziva pfi vyrobé celé rfady produktd,
jako jsou napf. salatové zalivky, majonézy, keCupy, omacky, nakla-
dana zelenina aj. (Kadlec et al., 2009; Bez kozervantd, 2012; Svo-
boda et al., 2005).

Keywords: spirit vinegar, synthetic acetic acid, authenticity, produc-
tion methods, analysis methods

1 INTRODUCTION

Diluted aqueous solution of acetic acid — vinegar — mankind knew
as early as prehistoric times through its production during the fer-
mentation of fruit. The first mention of vinegar production occurred in
about 10 000 years BC. Acetic acid is a liquid of sharp odour com-
pletely miscible with water. It occurs naturally in plant and animal
tissues. It is often found in plants both in free acid form and in the
form of salts (acetates). In the larger amount it is included in the fer-
menting fruit. It is one of the most important organic industrial raw
materials in the world, annually is produced more than 5 million tons
(Kadlec et al., 2009; Bez kozervantu, 2012).

Vinegar is mainly used in food as a preservative (inhibits the
growth of bacteria and yeasts) and acidifying agent. Formerly vine-
gar was also applied as a medicine and cosmetic (acetic tiles). In the
food industry spirit vinegar is used in the manufacture of a wide
range of products such as salad dressings, mayonnaise, ketchups,
sauces, pickles, etc. (Kadlec et al., 2009; Bez kozervant(l, 2012; Svo-
boda et al., 2005).
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Pozadavky na slozeni a oznaCovani octa definuje Vyhlaska

.335/1997 Sb. (1997) v platném znéni, dle niz se rozumi:

kvasnym octem okyselujici potravina vyrobena vyluéné biologic-
kym procesem kysani lihu obohaceného Zivinami za pomoci octo-
vych bakterii,

e kvasnym octem lihovym kvasny ocet vyrobeny kysanim kvasného
lihu pochazejiciho ze Skrobnatych nebo cukernych surovin (kyse-
lost jako octova kyselina nejvyse 10 %); Cira tekutina, vyskyt jem-
ného sedimentu je pfipustny; bezbarva az slabé zluta az zluto-
hnéda barva; viiné a chut octovd, podle pouzitych surovin, bez
cizich pach( a pfichuti,

e kvasnym octem ochucenym kvasny ocet ochuceny vytazky z ko-
feni nebo bylin, popfipadé bylinami nebo plody rostlin (kyselost
jako octova kyselina nejvySe 10 %); €ira a opalizujici tekutina,
vyskyt jemného sedimentu je pfipustny, odstin odpovidajici pou-
zitym surovindm, viiné a chut octova, podle pouzitych surovin,
bez cizich pachl a pfichuti.

[e8

2 ZPUSOBY VYROBY OCTA

Pod pojmem ocet se obecné rozumi produkt, ktery je ziskavan bud
jednostupniovym kvasenim, tj. produkce octa bakteriemi octového
kvaseni pfimo z ethanolu, nebo dvoustupriovym kvasenim, tj. alko-
holickym (konverze zkvasitelnych cukrii na ethanol kvasinkami, ob-
vykle rod Saccharomycces) a octovym (oxidace ethanolu bakteriemi,
obvykle rod Acetobacter, octové bakterie), ze surovin zemédélského
plvodu. Mikrobialni produkce octové kyseliny je tedy oxidativni pro-
ces, pfi némz dochazi témér kvantitativné k oxidaci ethanolu na oc-
tovou kyselinu. Média pro produkci kyseliny octové musi obsahovat
ethanol a potfebné ziviny pro rlst a ¢innost bakterii (Kadlec et al.,
2009; Erbe a Brickner, 1998; Tesfaye et al., 2002).

Hlavnim substratem (zdrojem uhliku) pro vyrobu octa je ethanol,
jenz je obsazen v fadé alkoholickych produktd (hroznové vino, vina
ovocna, prokvasena sladina, pivo) nebo se z denaturatu (rafinovany
alkohol + denatura¢ni ¢inidlo) pfipravi fedina (nalev — ethanol a octo-
va kyselina) (Kadlec et al., 2009).

Jako vychozi materidly jsou vyuzivany vino, jableCny most, slad,
ryzovy kvas, syrovatka, koncentrovany hroznovy most a lih (Kadlec
et al., 2009; Erbe a Briickner, 1998; Tesfaye et al., 2002). Podle zvyk-
losti a dostupnosti surovin se vyrabéji napf. tyto druhy octl: vinné
octy (Francie, Italie), ovocné octy (Velka Britanie, Némecko, USA,
Francie; napf. jable¢ny ocet z jable€ného vina — cider), obilné octy
sladové (Velka Britanie), lihové octy (CR, Polsko, Némecko, Rusko),
ryzové octy (Japonsko; z ryzového kvasu) (Kadlec et al., 2009; Sell-
mer-Wilsberg, 2009).

V Ceské republice se k vyrobé octa pouziva rafinovany lih (je moz-
no pouzit i lih surovy) vyrobeny ze surového lihu melasového, bram-
borového nebo obilného. K vyrobé octa vSak neni povolen synteticky
lih. Voda pouzivana k vyrobé octa musi odpovidat normé pro pitnou
vodu, tj. m& byt po strance chemické a mikrobiologické nezavadna.
Zatimco vétsina pfirodnich zdroju pouzitych jako suroviny nepotre-
buje pfidavek zZivin (napt. jable¢né vino), pfi vyrobé octa z lihovych
roztokl jednoznacné plati, ze se ziviny musi davkovat. Ke zlepseni
octovaténi se doporucuje pfidat do fediny malé mnozstvi glukosy,
soli (napf. K, Na, fosfaty, chloridy) a stopy Fe, Mn, Co aj. (Kadlec et
al., 2009).

Zplsoby vyroby octa jsou (Kadlec et al., 2009; Tesfaye et al.,
2002):
¢ povrchovy zplsob vyroby (zpUsob orleansky, tzv. tradiéni, pomalé

octarstvi) — patfi mezi nejstarsi primyslové zplsoby vyroby octa;

jednim z povrchovych zpusobl je napf. tvorba biofilmu bakterii
na povrchu kapalného média, pod nimz protéka fedina (2 % hm.
octova kyselina a 3,5 % obj. ethanol),

* metody rychlého octafstvi (hoblinova technologie) — vyroba
v ocetnicich — v reaktorech s imobilizovanymi octovymi bakteriemi
(vétSinou jsou bakterie imobilizovany na bukovych hoblinach, kte-
ré jsou uloZeny na dfevéném rostu); hlavnim predpokladem dobré
funkce ocetnice je, aby se dosahlo co nejvétsiho styku kysliku
a substratu s bakteriemi; vnitfek ocetnice se sklada ze tfi prostor(i
— horni (sbérny), stfedni (reakeni, oxida¢ni) a spodni (sbérny),

e submerzni metoda vyroby octa — v sou€asnosti nejrozsifenéjsi
metoda; oxidace ethanolu probiha v nadobach z nerezavéjici
oceli vybavenych michadly, u¢innym chlazenim a aeraénim zafi-
zenim; mliZze se realizovat jako vsadkovy, pfitokovany diskontinu-
alni nebo kontinualni proces (jednostupriovy nebo dvoustupnovy);
vétSinou se provadi jako vsadkovy (jednorazovy) proces; rozdil
proti vyrobé hoblinovou metodou v reaktorech s imobilizovanymi

In accordance with the current legislation (Directive No. 335/1997

Coll., 1997):

* Vinegar —is an acidifying food made exclusively by the biological
process of fermentation of spirit enriched with nutrients with the
help of vinegar bacteria

e Spirit vinegar — is made by fermentation of alcohol derived from
starch or sugar raw materials (acidity expressed as acetic acid up
to 10%); clear liquid, the occurrence of fine sediment is admissi-
ble; colourless to pale yellow to yellow-brown colour, aroma and
taste of acetic acid, according to the raw material, free from fo-
reign odours and flavours

* Flavoured vinegar — is flavoured with extracts of herbs or spices
or herbs or fruits of plants (acidity expressed as acetic acid up to
10%); clear and opalescent liquid, the occurrence of fine sedi-
ment is admissible; colour according to the raw material, aroma
and taste of acetic acid, according to the raw material, free from
foreign odours and flavours

2 PRODUCTION METHODS OF VINEGAR

The term vinegar is generally defined as a product that is obtained
by either single-stage fermentation, i.e. the production of vinegar by
acetic acid bacteria from ethanol, or two-stage fermentation, i.e. al-
cohol (conversion of fermentable sugars to ethanol by yeast, usually
genus Saccharomycces) and acetic (oxidation of ethanol bacteria,
usually genus Acetobacter, acetic acid bacteria), from raw materials
of agricultural origin. Microbial production of acetic acid is oxidative
process that occurs almost quantitatively to oxidize ethanol to acetic
acid. Media for the production of acetic acid and ethanol must con-
tain the necessary nutrients for growth and activity of bacteria (Kad-
lec et al., 2009; Erbe a Briickner, 1998; Tesfaye et al., 2002).

The main substrate (carbon source) for the production of vinegar
is ethanol, which is found in number of alcoholic products (grapes,
fruit wines, fermented wort, beer) or vinegar stock (brew — ethanol
and acetic acid) is prepared from denature (refined alcohol + dena-
turing agent) (Kadlec et al., 2009).

Initial materials for vinegar production include wine, cider, malt,
yeast rice, whey, concentrated grape juice and alcohol (Kadlec et al.,
2009; Erbe a Briickner, 1998; Tesfaye et al., 2002). According to the
practice and availability of raw materials these types of vinegars are
produced: wine vinegars (France, ltaly), fruit vinegars (Great Britain,
Germany, USA, France, e.g. apple vinegar from apple wine — cider),
cereal malt vinegars (Great Britain), spirit vinegars (Czech Republic,
Poland, Germany, Russia), rice vinegars (Japan, the rice mash) (Ka-
dlec et al., 2009; Sellmer-Wilsberg, 2009).

In the Czech Republic refined alcohol (made from raw molasses
alcohol, potato or grain alcohol) is used for the production of vinegar
(it is possible to use raw alcohol). For the production of vinegar it is not
allowed to use synthetic alcohol. Water used in the manufacture of
vinegar must meet drinking water standards, i.e. it must be in terms of
chemical and microbiological safe. Whereas the most natural resourc-
es used as raw materials do not need the addition of nutrients (e.g.
cider). In the manufacture of vinegar from alcoholic solutions, the nu-
trients must be dosed. To improve acetic fermentation it is recom-
mended to add a small amount of glucose, salts (e.g. K, Na, phos-
phates, chlorides) and traces of Fe, Mn, Co, etc. (Kadlec et al., 2009).

The following methods are used for the production of vinegars (Ka-
dlec et al., 2009; Tesfaye et al., 2002):

e Surface production method (method of Orleans, the traditional
slow method) — one of the oldest methods of industrial vinegar
production; e.g. surface biofilm bacteria on the surface of liquid
media under which vinegar stock flows (2.00 wt. % of acetic acid
and 3.50 vol. % of ethanol)

¢ Rapid methods (shaving technology) — production in vinegar ge-
nerators — reactors with immobilized acetic bacteria (bacteria are
mostly immobilized on beech shavings, which are stored on woo-
den grid); main prerequisite for a good vinegar generator function
is to achieve the greatest possible contact with oxygen and sub-
strate with bacteria; vinegar generator interior consists of three
spaces — upper (collecting), medium (reaction, oxidation) and bot-
tom (collecting)

e Submerged vinegar production method — currently the most wide-
ly used method, the oxidation of ethanol takes place in the conta-
iners made of stainless steel equipped with stirrers, efficient coo-
ling and aeration equipment, it may be implemented as the batch,
fed batch or continuous process (single stage or two stage); it is
usually done as the batch (single) process; the difference compa-
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bakteriemi je v tom, Ze bakterie nejsou zakotveny, ale jsou volné

a homogenné rozptyleny v celém objemu fediny.

V tuzemskych podminkéach je kvasny lihovy ocet majoritné ziska-
van submerzni metodou, jednostupfiovym kvasenim pfimo z etha-
nolu.

3 MOZNOSTI FALSOVANI KVASNEHO
LIHOVEHO OCTA

Z pohledu autenticity octa je vyznamnym problémem octafského
primyslu a) obtizné rozliseni mezi vysoce cenénym a kvalitnim vin-
nym nebo balzamikovym octem (jedna se o vinny ocet vyrabény ze
zahu$tovaného mostu vinnych hrozn( odridy Trebbiano; svoji na-
sladlou kofenitou chut ziskava az po nékolikaletém zrani v sudech)
a jejich levnéjSimi alternativami ze sladu a alkoholu a/nebo b) ocet
znehodnoceny zfedénou syntetickou kyselinou octovou. Prestoze
ocet nepatfi mezi majoritni komodity, jeho falSovani vyznamné po-
Skozuje jak poctivé vyrobce, tak spotfebitele. Navic existuje nebez-
peci, ze pouzita, ale na etiketé vyrobku neoznaend, syntetickd ky-
selina octova nebude splfiovat podminky na potravinafské aditivum
a bude obsahovat zdravotné zavadné doprovodné latky pochazejici
Z ropné suroviny.

V Ceské republice mohou nékdy nastat problémy s mnozstvim vy-
rabéného octa, kiery nedokaze pokryt aktualni poptavku, nebo se
cena za litr octa li§i v zavislosti na cené a dostupnosti ethanolu
na trhu. Pfedni ¢esti producenti octa jiz nékolikrat varovali pfed pode-
zfelym octem v distribuéni siti. Indikatory byly zejména cena, nestan-
dardni senzorické vlastnosti (kvasny ocet obsahuje i slozky pochaze-
jici z plvodni suroviny a metabolity kvasného procesu, které
ovliviuji chut, vlni i obsah biologicky aktivnich latek) a také vyssi
koncentrace kyseliny octové v octé, které nelze pfi kvaseni dosah-
nout. Pfikladem mUiZe byt vyrobek obsahujici koncentrovanou 70 %
syntetickou octovou kyselinu dodany na ¢esky trh, o kterém jako o ne-
bezpecném produktu (nebezpeli zdmény s napojem, nedostateéné
oznaceni) pavodem z Litvy informovalo v lednu 2012 Némecko pro-
stfednictvim Systému rychlého varovani pro potraviny a krmiva
(RASFF, Rapid Alert System for Food and Feed) (SZPI, 2012).

Lze oCekavat, ze se na naSem trhu vyskytuji i konzervarenské vy-
robky, u kterych je zamérné (¢aste¢né nebo uplné) nahrazen kvasny
ocet syntetickou octovou kyselinou zfedénou vodou, pfipadné je
(chybné) zaml€ena pfitomnost syntetické octové kyseliny ve slozeni
na etiketé daného produktu. Soucasna situace na trhu je takova, ze
u 90 % vyrobk( vyrobci deklaruji pouziti octa a u 10 % pouziti octové
kyseliny.

4 METODY HODNOCENI AUTENTICITY

Prokazani syntetické octové kyseliny v octech je specifickym za-
jmem potravinarského primyslu. K tomuto Ucelu Ize podle literarnich
zdrojli vyuzit nasledujicich postup(:

e kvasny ocet obsahuje té€kavé latky, které jsou typické pro suroviny
pouzivané pro vyrobu octa a probé&hly kvasny proces (alifatické al-
koholy, acetaldehyd, 3-hydroxy-2-butanon, butandiol, 5-acetoxy-
methyl-2-furfural); synteticka kyselina octova mlize obsahovat pfi-
meési v zavislosti na zplsobu vyroby (napf. katalyzatory, slou¢eniny
pochazejici z ropy) (Tesfaye et al., 2002; Caligiani et al., 2007),

¢ slozeni a obsah makro a mikroelementll je v syntetické octové
kyseliné odlisné (napf. vy$si obsah tézkych kovl) (Crews, 2004),

e béhem kvaseni potravin a napoju jsou vytvareny D-aminokyseli-
ny (D-alanin, D-asparagova a D-glutamova kyselina), které
mnohou byt u potravin vyuzity jako chemické markery indikujici
pfitomnost a aktivitu bakterii (u octd vyrabénych dvoustuprio-
vym zplsobem mohou byt vyuzity jako markery kvasného pro-
cesu) (Erbe a Brickner, 1998),

e vySe uvedené parametry ovliviiuji senzorické vlastnosti, proto je
pro hodnoceni kvality a autenticity octa mozno pouzit senzorickou
analyzu; nizké koncentrace doprovodnych kvasnych metabolitC
ovliviuji chut kvasnych octl; obdobné Ize predpokladat, Ze rezi-
dua prekurzorl z vyroby syntetické octové kyseliny zvySuiji ,0s-
trost” chuti a viiné (Tesfaye et al., 2002),

e pro prikazné ovéreni rostlinného pavodu kyseliny octové se jako
rozhod&i pouzivaji izotopové metody zaloZzené na stanoveni po-
méru stabilnich izotopl vodiku (2H/'H) a uhliku ('*C/'2C), tedy
SNIF-NMR a IRMS (Caligiani et al., 2007; Remaud et al., 1992;
Hermann, 2001; Thomas a Jamin, 2009); poméry 2H/'H pro au-
tenticky ocet se pohybuji v rozmezi 90 az 110 ppm v zavislosti

red to shaving method in the reactors with immobilized bacteria is

that bacteria are not anchored, but they are freely and homogene-

ously dispersed throughout the volume of vinegar stock

Under the domestic conditions spirit vinegar is mostly obtained by
submerged one-stage fermentation of vinegar directly from ethanol.

3 POSSIBILITIES OF SPIRIT VINEGAR
ADULTERATION

In terms of authenticity of vinegar, significant problem of vinegar
industry is: a) difficult distinguishing between high quality and valued
wine or balsamic vinegar (wine vinegar made from concentrated
Trebbiano grape variety cider, its sweet spicy flavour gets up after
several years of aging in barrels) and their cheaper alternatives
made from malt and alcohol and/or b) vinegar adulterated with dilut-
ed synthetic acetic acid. Although vinegar is not the major commod-
ity, its adulteration significantly harms both producers and consum-
ers. Moreover, there is a danger that used synthetic acetic acid, but
unmarked on the product label, does not comply with the food addi-
tive and include unhealthy substances derived from oil.

In the Czech Republic there are sometimes problems with availa-
ble amount of vinegar; the price per liter of vinegar varies according
to the price and availability of ethanol in the market. Prominent Czech
producers of vinegar have repeatedly warned against suspected vin-
egar in the distribution chain. The indicators were mainly price, non-
standard sensory properties (vinegar contains ingredients from the
original raw materials and fermentation metabolites that affect the
taste, aroma and content of biologically active substances) and also
higher concentration of acetic acid in vinegar, which can not be
achieved during the fermentation. In January 2012 Germany in-
formed through the Rapid Alert System for Food and Feed (RASFF)
about a hazardous product originated from Lithuania (likelihood of
confusion with drink, inadequate labeling) containing concentrated
70% synthetic acetic acid supplied to the Czech market (SZPI, 2012).

It can be expected to find canning products in our market, in which
synthetic acetic acid diluted with water is intentionally used (partially
or totally) as the substitute for vinegar and subsequently the addition
of synthetic acetic acid is not indicated on the product label. The cur-
rent market situation is such that 90% of manufacturers declare us-
ing of vinegar in their products and 10% using of acetic acid.

4 METHODS OF AUTHENTICITY
ASSESSMENT

The determination of synthetic acetic acid in vinegars is a specific
interest in the food industry. According to the literature, the following
methods or approaches can be generally used for this purpose:

* Vinegar contains the volatiles which are typical for the raw materi-
als used for vinegar production and the volatiles produced during
the fermentation process (aliphatic alcohols, acetaldehyde, 3-hy-
droxy-2-butanon, butanediol, 5-acetoxymethyl-2-furfural); syn-
thetic acid may contain adulterants depending on the production
method (e.g. catalysts, compounds derived from oil) (Tesfaye et
al., 2002; Caligiani et al., 2007)

* The macro and microelement profiles in synthetic acetic acid are
significantly different from that of the authentic vinegar (e.g. high-
er content of heavy metals) (Crews, 2004)

e D-amino acids (D-alanine, D-aspartic and D-glutamic acid), which
are produced during the fermentation process and which can be
present also in vinegars, can be used as the markers indicated
the presence and activity of bacteria (for vinegars produced in
two-stage method can be used as the markers of the fermentation
process) (Erbe a Briickner, 1998)

e The above parameters affect the sensory properties, for the quality
and authenticity assessment of vinegar sensory analysis can be
used; low concentrations of the metabolites derived from fermenta-
tion affect taste of vinegars, similarly it can be assumed that resi-
dues of the precursors from the production of synthetic acetic acid
increase the intensity of taste and aroma (Tesfaye et al., 2002)

¢ The isotopic methods based on the determination of the ratios of
stable isotopes of hydrogen (®H/'H) and carbon ('*C/2C), i.e.
SNIF-NMR and IRMS, are used to characterize the botanical ori-
gin of acetic acid and to detect adulteration of vinegar by syn-
thetic acetic acid (Caligiani et al., 2007; Remaud et al., 1992; Her-
mann, 2001; Thomas a Jamin, 2009). The ratios of 2H/'H range
from 90 to 110 ppm for authentic vinegar (depending on botanical
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Hodnoceni autenticity kvasného lihového octa (¢ast 1): Zplsoby vyroby a metody analyzy

Obr. 1 Uréeni botanického plvodu -5 T
na zakladé poméru izotopud (uvede- Kukufice T
no se souhlasem z Havelec P. a kol.) 10 Eorn
(Havelec et al., 2011) / Fig. 1 Deter- Obili ——
mination of botanical origin based .
on the ratio of isotopes (reprinted -15 Titina
with permission from Havelec P, et — Caine
al.) (Havelec et al., 2011) ) 50 -
- -
o
-25 1
A réva
-301  Bramboér Grapeviie
Potatoes
-35
90 95 100 105 110 115
2H/'H [ppm]

na botanickém pUvodu, poméry pro syntetickou octovou kyselinu
jsou v rozmezi 120 az 130 ppm. Hodnoty 8'*C se pro ocet kvas-
ného puvodu pohybuji od -30 do -10 %., pro syntetickou kyselinu
octovou od -40 do -30 %.. Jak je vidét z obr. 1, je pro spolehlivé
rozliSeni plivodu vzorku nutné stanoveni izotop(i obou prvku.

5 ZAVER

Kvasny lihovy ocet je tradi€énim ¢eskym vyrobkem a oblibenym
ochucovadlem. Prokazani jeho falSovani nahrazenim nebo nedekla-
rovanym pridavkem syntetické kyseliny octové je zajmem poctivych
vyrobcU, kontrolnich organt i koncovych spotrebitell. Metody kontro-
ly autenticity octa, které reflektuji zakladni vlastnosti a mozné zplso-
by vyroby, jsou zaloZzené predevSim na stanoveni charakteristickych
slozek plvodni suroviny a metabolitl probéhlého kvasného procesu.
Protoze kvasny lihovy ocet je na tyto markery pomérné chudy, je
pro hodnoceni jeho autenticity nutno pouzit stanoveni vétsiho poctu
nezavislych parametrt nebo vyuzit relativné finanéné a instrumen-
talné naro¢nou analyzu stabilnich izotopu vodiku a uhliku.
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origin) and from 120 to 130 ppm for synthetic acetic acid; the val-
ues of §"3C range from -30 to -10 %. for fermented vinegar and
from -40 to -30 %. for synthetic acetic acid; from Fig. 1 it is obvious
that it is necessary to determine both isotope ratios for reliable
distinguishing of the sample origin.

5 CONCLUSIONS

Spirit vinegar is a traditional Czech product and favourite condi-
ment and so possibilities of proving its adulteration made by substi-
tution or undeclared addition of synthetic acetic acid are in the inte-
rest of honest manufacturers, official authorities and end consumers.
Methods for monitoring the vinegar authenticity, while reflecting fun-
damental properties and possible production ways, are based mainly
on determination of characteristic components of raw materials and
fermentation metabolites. Because spirit vinegar is relatively poor in
these markers, for its authentication it is necessary to use more inde-
pendent parameters or to use relatively expensive and instrumental-
ly demanding analysis of stable isotopes of hydrogen and carbon.
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