


senzoricky aktivni latky

jiz pfitomny v potravinach (surovinach)
sekundarni metabolity vnitrobunéénych procesl
geneticke dispozice organismu + variabilita

pavodné jako vazana, inaktivni forma (glykosidy, estery)
aktivni latky vznikaji enzymaticky (hydrolasy, glykosidasy)
¢i béhem zpracovani (autooxidace, ne/enzymaticky, MR)



senzoricky aktivni latky

klicova latka - urCuje vysledny vijem chuti, viing, barvy
vétSinou vysledny viem ~ smés desitek sloucenin

flavour
. aromaticke latky, chutnost, aroma (nejednoznacne)

~ off-flavour: pfipach, pfichut, pachut




—— e ————————————— ————_—

barviva

kromé barvy i schopnost
identifikovat vané

potravina vynikajici kvality, chuti

potfebuje pro uspéch
odpovidajici vzhled

textura
— hapticky/auditorsky viem

makromolekularni slozky
(polysacharidy, bilkoviny)

tvar, vzhled, konzistence
(rheologické vlastnosti)



Vonné latky

velmi Casto komplexni vjem;
v potraviné bézné 100+
znamo 10k

kombinace (pomerance, kava)
nebo kliCova slozka

intenzita ~ interaguijici slozky (lipidy, sacharidy, bilkoviny

primarni
-zejména terpeny (isoprenoidy)

sekundarni

- produkty MO v kvasnych procesech
- oxidace/degradace labilnich slozek
- termické procesy, MR

spole¢ny chemicky rys: molekula obsahuje O, Na S

Slou¢enina ¥ Vyskyt

(R)-(-)-1-okten-3-ol houby, plisné

geosmin Cervena fepa

anethol anyz

cinnamaldehyd skofice

vanillin vanilka

eugenol hiebickova hiebitek

citral (neral a geranial) citronova citrony

(£,Z)-2,6-nonadienal okurky

benzaldehyd hofkomandlovad mandle, vidné

(E) a (Z2)-5-methyl-2- liskové ofechy
hepten-4-on

4-(4-hydroxyfenyl)-2- maliny
butanon

(S)-(+)-karvon kmin

cethyl (£,2)-2,4-deka- hrusky
dienoat

S-ethyl-3-hydroxy-4- hydrolyzitova hydrolyzaty

methyl-2(5H)-furanon® bilkovin

(R)-(+)-p-menth-1-en- po grapefruity

8-thiol grapefruitech

diallyldisulfid Cesnek

maltol a isomaltol karamelovd  karamel, petivo

2-acetyl-1-pyrrolin chlebova kirka

2-isobutylthiazol po rajtatech  rajata

charakteristické / klicové slozky viné



senzoricky aktivni latky uhlovodiky: terpenové uhlovodiky

(CsHy),

zasadni slozka vonnych monoterpeny (n=2): (taky seskviterpeny n=3, avSak n=4+ jiz indiferentni)

latak ovoce, zeleniny, e -

CH;
. "CH, CH, CH, CH,
koreni .
6 2
s ]
4
HLC CHj . < HC CHy
H,C” “CH, H,C CH, HC CH; HC CH; HC” “CHy H,C CH,

Hzc// \CHZ - 7 - =

HC—— . 8-3, p-menthan  8-4, limonen 8-5, a-terpinen  8-6, y-terpinen  8-7terpinolen  8-8, a-fellandren  8-36, p-cymen
‘>:CH2 HL™ SCH, CH, “ ch “ cH, “CH,
HaC . $ 3 s 3 A s ¢ . 2
vznik limonenu 2 s e 2 6 P g’ 3
= CHy 4

9
HC” NCH;  HyC7 7 CHy
89, p-fellandren ~ 8-10, thyjan ~ 8-11, karan  8-12,pinan  8-13,fenchan  8-14, kamfan

(sabinan) (bornan)
" ” CH, CHs CH, CH,
LIS N TN~ N HoC
0P O
P) 6 s 3
° CHy 4 CHs
HC” e, 7 iy

15, isokamfan  8-16, isobornylan  8-17, thujen 8-18, A’-karen 8-19, a-pinen  8-20, B-pinen 8-21, kamfen




senzoricky aktivni lIatky uhlovodiky: terpenové uhlovodiky

terpentyn
smeés a a 3 pinenu, destilovana z pryskyfice borovic
rozpoustédlo, antiseptické vlastnosti a Cista viiné

DIPPING AND SCRAPING<PINE TREES, TURPENTINE INDUSTR
IN'ELORIDA. ' »




senzoricky aktivni latky uhlovodiky: alkoholy

hlavné nizsi alifatické alkoholy (ovoce), oxidované terpeny
vy$Si se neuplatiuji (napf. mastné alkoholy),
vyznamné: cukerné alkoholy, glycerol, hydroxykyseliny

aromatizace potravin: do C18

methanol

prevazné hydrolyzou pektinu (pektinesterasy)
ovocneé stavy cca 0,1 g/l

vino a destilaty cca 0,5 g/l

slivovice az 1 %

ethanol
vazany v esterech, odbouravani cukru kvasinkami (také v tésté a kysanych mlécnych vyrobcich)

prumysloveé: kvasinky Saccharomyces cerevisiae (glu, sachardza, rafinosa), pivo: kmeny pro maltézu
19 =29 kJ,

pyruvatdekarboxylasa alkoholdehydrogenasa

cukr —» —» CH,—lcl—COOH —»  CH;-CH=0 — CH;—CH,-OH
O - COZ 2 H

pyrohroznové kyselina ethanal cthanol



senzoricky aktivni lIatky uhlovodiky: alkoholy - priboudlina

priboudlina

fada vy$sich alifatickych alkoholu, vznikajici pfi alkoholovém kva$eni
V pivu, vinu, lihovinach, tésté i mlécnych vyrobcich

vliv na aroma
rozkladem (ale také pfi vzniku) aminokyselin

hlavni: isobutylalkohol (z valinu), isoamylalkohol (z leucinu)

oxidace nebo

R—CH—COOH A nsimiate R—C—COOH hydrolyza R—C—COOH
IEIH }Isln-{ 0}
? 12 0y, = H,0 H,0 - NH;

o-aminokyselina o-iminokyselina o-oxokyselina

Alkohol Pivo Vino
priboudlina
1-propanol 4-60 11-93
1-butanol 3-9
2-methyl-1-propanol 2-98  15-184
2-methyl-1-butanol 3-41 12-311
3-methyl-1-butanol 19-160  40-523
2-fenylethanol 4-102  5-138
tyrosol 0,6-29  5-45
tryptofol 0,2-12 0-1,6
jiné alkoholy
2,3-butandiol 40-250 165-1615
glycerol 1,1-3,2 1,4-26,7
dekarboxylace redukce
_ R—CH=0 —_— R—CH,-OH
- CO; aldehyd 2H alkohol



uhlovodiky:
nenasycené alkoholy

senzoricky aktivni latky

alifatické nenasycené alkoholy - aromatické latky ovo, zel, hub
z MK oxidaci a naslednym odbouranim

hlavni prekurzor: a-linolenova — aldehydy

hexen-3-al je citit pfi koncentraci 0,25 ¢astic v miliardé (ppb)
hexen-3-al i hexen-3-ol vyuzivany v parfémech a potravinach

oxidace lipoxygenasami
(CH,)~COOH ol

O—OH

CH;-CH, 14

6 15 13 12 10 9

Unclenov kyselind (Z,E,Z)-13-hydroperoxyoktadekatrienova kyselina
redukce .
§tépeni lyasami CH~CH, alkoholdehydrogenasami ChCH,
— —
CH=0 CH;-OH

(Z)-3-hexenal (Z)-3-hexenol

hexen-3-ol (nositel “zelené vinég”)

firoma Chemistry
THE AROMA OF FRESH-CUT GRASS

Grass naturally emits volatile organic compounds (VOCs).
However, when cut, the emissions increase significantly. The
compounds released are also known as green leaf volatiles
(GLVs) and the major contributors have been shown to be a
mixture of aldehydes & alcohols containing 6 carbon atoms.

o
Grass cut. Enzymes /\/\/=\/=\/\/\/\)kou Enzyme breaks into

break down fats smaller fragments
Linoleic & linolenic acids formed 5

(39.5% e | (2)-3-HEXENYL ACETATE |
12.3% [ (2)-3-HEXENAL

9.4% [ MeTHANOL

8.9% [l (2)-3-HEXEN-1-0L

7.5% [ (6)-2-HEXENAL

3.6% [l eTvanoL

18.8% [ OTHER ORGANIC COMPOUNDS
sau e

ree: “Emission of VOCS from pastirs’

e ot 3l 1998, oumsl Geophysical Rusaurh, Vol 103

\

Z-(3)-HEXENAL & CUT GRASS SMELL

(2)-3-hexenalis the main compound that gives fresh-
cut grass its smell. It has a low odour threshold (the
amount required for the human nose to detect it)
of 0.25 parts per billion. It is unstable and quickly
rearranges to form (E)-2-hexenal (‘leaf aldehyde’).

WHY ARE THESE COMPOUNDS FORMED?

It has been suggested that the release of these
compounds induces defence responses in other

(E)-2-HEXENAL neighbouring plants. They also stimulate formation
‘LEAF ALDEHYDE' of new cells at the site of the wound, whilst some act
as antibiotics, preventing infection.

X N0

© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | @COMPOUNDCHEM @ 0 a e

Shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence
NG WD




senzoricky aktivni latky uhlovodiky: terpenové alkoholy

slozky silic kvétl - kvétinové aroma - vyuziti v parfumerii

OH
H;C CH; HC™ "CHs

8-45, citronellol  8-46, geraniol  8-51, a-terpineol 8-52, 1-terpinen-4-ol 8-53, menthol

gerny 0 oy . R . omerang, : :
cerny bez, vino rizovy olej Sefik, badyan b mata peprna
levandule



aldehydy
senzoricky aktivni latky uhlovodiky: karbonyloveé slouceniny <
ketony

Vaigwviv s

flavour i off-flavour (indikatory autooxidace lipid()

aldehydy voni od formaldehydu po dodekanal

vonatka citronova,
medunka, limetka, citron,
pomerandg

citral \

vanilin

OH

N

CHO

KOHICHCly
—_,
OCH;,3 OCH;

OH

kafr

mnoho dalSich

silice bazalky, Salvéje



aromatické
estery

senzoricky aktivni latky uhlovodiky: karboxykyseliny 3 niZz8i mastné

estery karboxylovych kyselin: R'-COOR?

primarni aroma ovoce, zeleneniny a kofeni

estery nizSich kyselin: ovocna, kvétinova viiné

estery aromatickych kyselin: téZké balzamové viné o)

O

buketni latky vina (tramin, muskat): amylacetat )k o7 TN
butylacetat

obsah hlavnich esterti ve viné )\/\ O

Ester ¥ Obsah v mg.dm™ o)l\

ethylacetat 11-261 ] .

isobutylacetat 0,1-11 isoamylacetat

isoamylacetat 0,9-12

hexylacetat 0-9

fenylethylacetat 0-9

ethylbutyrat 0,2-4

ethylkapronat 0,2-9

ethylkaprylat 0,3-9

ethylkaprinat 0,1-9

ethylsukcinat 0,2-9

ethyllaktat 12-378




senzoricky aktivni latky uhlovodiky: aromatické a heterocyklické alkoholy

[ sy )

OH

skoficovy alkohol

\ (cinnamylalkohol)




Vnimani chuti

zakladni chuté:
sladka, sland, horka, kysela, umami

dalSi viemy:
trpkost, palivost

Chut’'ové poharky

vyvoj chuti od 14. tydnu vyvoje
embrya
jazyk, mékkeé patro, i zaklopka

pro kazdou chut typ

epitelové buriky nesouci receptory
interakce ligand-receptor

intenzita chuti podle sily vazby

receptory
sladkosti a umami
papily (vybézky sliznice) | receptory
£
/ : '\
hrazené
\ TIR3 TIR2
. — receptory sladkosti
listovité
~m =
\ '
houbovité M
TIR3 TIR1
podie Current Opinion in Neurobiology

receptory umami



senzoricky aktivni latky

sladka

cukry, dusikaté slana
slouceniny (gly, ala) anorganické ionty:
Na, Li, K
aktivatory: Cl

umami
glutamat sodny



[ sladké latky ]

sacharidy
HO
. 1
HO/\ WOH A~ 0\ —OH HO, 0 OH
HO Q\OH { o 5%,
HO" ‘ “OH SN Ho” : "'o““ Z OH
HO OH
glukéza fruktoza sacharéza
KVALITA
X
INTENZITA

0, OH
(0]

OH CH;OH
OH

B-D-fruktopyranosa (180% sladivost)

pandy maiji receptory sladkosti!

historicka motivace
zralé plody vyzivnéjsi a
sladSi — pFijemna chut
jako odména — motivace k
dalSimu hledani

sladké cukry

ty, které jsou dulezité pro
vyzivu (glu, fru, sacharéza,
laktdza)

idealni sladka chut
vjem pfi urcité koncentraci
nesmi trvat dlouho
intenzita ~ koncentraci



senzoricky aktivni latky [ sladké latky ]

necukerna sladidla - polyalkoholy

glykol

nejjednodussi sladky polyol

pouzivany v nemrznoucich smésich OH
rakousky vinaisky skandal )\/ T
1985 - export jakostnich vin pfevySoval moznosti H.C

vraceni dané z velkého mnozstvi nakoupeného glykolu 3

celkem pouzito asi 340 tun glykolu
26 miliona litrd vina znic¢eno

dalSi sladidla

xylitol E967, sorbitol E420, manitol E421 ‘ 4 :
(obzvlast péti- a Sestiuhlikaté polyoly velmi sladke) ' ) .
vhodné pro diabetiky, nekariogenni

vySetfovani glykollu v rakouskych vinech




senzoricky aktivni latky

necukerna sladidla
aspartam

sladivost 200 bez pachuti
methylester peptidu Phe, Asn

pfi odbouravani:
— zdroj fenylalaninu
— zdroj methanolu (~50 mg z litru)

termolabilni
— ne do peciva
— rozklada pomalu i za nizkych teplot (cola po 10 tydnech 40% ztraty)

diskutované sladidlo (500+ studif)
2015/04 Pepsi prestava pouzivat (na zakladé
preferenci spotrebitel()

Undeserved Reputation?
ASPARTAME: ARTIFICIAL SWEETENER

OH
O

ASPARTAME

Aspartame is an artificial sweetener,
commonly used as a sugar substitute.

BREAKDOWN PRODUCTS

Aspartame breaks down into phenylalanine, aspartate,

and methanol in the body. Only around 10% of the

aspartame content is converted into methanol,

and this amount is much less than we ingest from

other sources. Methanol is further metabolised into

formaldehyde and then formate, which is excreted

in the urine. Much larger amounts of methanol than SOFT DRINKS TOMATO JUICE RED WINES
generated by aspartame have been shown 1o cause no 55 g per litre 180218 mg per litre 99271 mg per litre
formaldehyde or formate build-up in the body, so there
are no associated health concerns with these fevels. AVERAGE METHANOL CONTENT

faspartame is metabolsed (o methanal in the body)

EFFECT ON BRAIN EFFECT ON HEALTH PHENYLKETONURICS

At normal dietary levels, there is Studies show that people who drink Phenylketonuria affects 1 in 10000
no neurotoxicity from products of beverages that contain aspartame people. Sufferers can't break down
aspartame metabolism. There is also do not have an increased risk of any phenylalanine, so should not drink
no evidence aspartame can induce cancers. At normal dietary levels, aspartame-containing products,
or enhance susceptibility to seizures. there are no adverse health effects. which must be clearly labelled.

There is no conclusive evidence that ingesting aspartame can cause headaches.
HEADACHES Double-blind studies have found it to be no more effective than a placebo at
in those who as sensitive to aspartame.

The FOA's acceptable daily The amount of aspartame in 12 cunce can of Diet Pepsi
m g intake (ADI) of sspartame Incrder . you'd need

{assumes 75kg body weight) £0 drink approximately 32 cans of Diet Pepsi in one day.

ﬁﬁﬁﬁﬁiﬁﬁﬂ’ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ ﬁﬁﬁﬁggiﬁ’
dddddddd Al el ol sl

IN SHORT: ASPARTAME POSES NO RISKS TO HEALTH AT DIETARY LEVELS, UNLESS YOU SUFFER FROM PHENYLKETONURIA

(()MI’()IIN[) INTEREST 1m 5 - wwmePoumn(m M.COM | @(()MF’()\JN[)( m M
Shared under  Creative Commons Attribution-NonCommercial-NoDerivatives ficanc @0!"9
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necukerna sladidla
glykosidy terpenoidt

lekorice lysa (sladké drevo)
obsahuje glycirrhizinovou kyselinu

steroidy, glukéza 100x sladSi nez sachar6za
alkaloidy, dalsi cukry ovliviiuje metabolismus hormon(
fenolické latky hospodafeni s Na a K
glykosid
Iékoficé lysa
Glycyrrhiza glabra ° oH

\O kyselina
| o ol
o' 7 glycirrhizinova



senzoricky aktivni latky

necukerna sladidla
glykosidy terpenoidu

Stévie sladka
stevia rebaudiana

z Brazilie a Paraguaye

obsahuje sladké diterpenoidy (steviosid)
drcené listky = nekaloricka sladidla
(steviosidy nedegradovany)

cca 200-300x sladivost

E960 steviol-glykosidy

OH OH f —
HO, HO A
» o
& Muphological structures of Stevia Rebaudrana Bertoni

Foriby: Asteraceae
Thte : Evpatarceat

Genus: Stevia

,}(-;;;_, wsed duthe description of the stages of plant
dkn/r/.w'/cf (A4) seedlivg under e

(B) zeedling with wot system (C) /
Howers (D) cyme - the reproductive staqges, (E) capitulum~ /( 1N
seeds resdy (E) full mature Plant

&)
=y

P .
“




zastiraCe sladké chuti
latky bez vlastni chuti, schopné otupit receptory
Casto triterpenoidni glykosidy

napr.:
zizyfin a hodulcin z asijské dfeviny cicimku datlového
kyselina gymnemova z liany gymnema lesni

cukr podany s nimi nechutna nijak
také dalsi sladidla: glukéza, fruktéza, aspartam, steviosid
dalSi chuti nenaruseny

Cicimek datlovy

Zizyphus jujuba



slana chut’:

NaCl, NaNOS, NaBr, Nal
LiCl, LiBr, Lil

slanohorka:
KCI, KBr, NH4CI, NH4I, Ca%

malo slana:
organické soli Na* a Li*

moznosti snizovani potreby soli
1) ovlivnéni receptort?
2) nove slané slouceniny?

3) latky zvyrazinujici slanou chut’
AMK a jejich kombinace
(Leu/GIu/KCl, Lys,KCl,kys. jantarova)
peptidy, bilkoviny (hydrolyzaty ryb, sdji)
Salnatrex (Cesky), Salka (KCI/NaCl)



senzoricky aktivni latky
kysela chut’

potraviny: pH: napriklad
typickeé kyseliny v potravinach:

velmi kyselé <4 ovoce
citronova, jableCna, askorbova

malo kyselé 4-6,5 zelenina
hrozny: vinna kys.
mlécné v.: mlécna kys. nekyselé >6,5 maso, mléko
konzerv. v.: octova

emental propionova



senzoricky aktivni latky

chut’ umami

“pata chut

o) 0]

HO O  Na'
NH,

glutamat monosodny
nositel chuti umami

TOMATOES

140mg in 100g

PARMESAN

1200mg in 100g

prizma

MUSHROOMS

180mg In 100g

nezaslouzena reputace

neexistuji dikazy o Skodlivosti
denni spotfeba pfirozeného
glutamatu prevysuje aditivni

1 japonské Dashi - vyvar z ras
a rybich vio¢ek

s

SOY SAUCE

~1000mg in 100g

POTATOES

102mg in 100g

« potraviny s pfirozené
vysokym obsahem glutaméatu



http://www.ceskatelevize.cz/ivysilani/10095523948-prizma/210411058100025/obsah/118310-japonsko-umami
http://www.ceskatelevize.cz/ivysilani/10095523948-prizma/210411058100025/obsah/118310-japonsko-umami

Senzoricka analyza

pojmy:

receptor — podrazdéni — vzruch — pocit — vjem

prah citlivosti (absolutni x rozdilovy)

faktory:
subjektivni posuzovatelé
objektivni mistnost
(teplota, osvétleni, vzduch)
dalsi ohfev, doba, ...

https://www.youtube.com/watch?v=CJfAOpTxtto

© Eva Vitova


https://www.youtube.com/watch?v=CJfA0pTxtto
https://www.youtube.com/watch?v=CJfA0pTxtto

Senzoricka analyza

skupiny hodnotitela:

1. laici
2. informovani laici
3. posuzovatelé

4. znalci

metody hodnoceni senzorické testy

1. zjiStovani rozdilu jakosti parovy test

2. tfidéni do jakostnich skupin trojuhelnikovy test

3. hodnoceni celkové jakosti tetradovy test

4. spotiebitelské hodnoceni test poradi
stupnicovy test




