NARODNE POLNOHOSPODARSKE
A POTRAVINARSKE CENTRUM
VYSKUMNY USTAV ZIVOCISNE]
VYROBY NITRA

Senzorické hodnotenie medu — akreditovany vzdelavaci program
oktober-december 2021

Med ako potravina

Ing. Vladimira Knazovicka, php.

Ustav véeldrstva v Liptovskom Hradku

Foto: J. Svercel, Salieri Farm, M. Krétefiany — SVK 2012-2015; Z. Juhosova, Trstice -
SVK, 2015; B. Fehérova, Baj¢ — SVK, 2015; P. Stefanka, N. Zéland, 2015; L. Zahorakova

— SPU v Nitre; Vladimira Knazovicka, SVK, 2015-2021 + internet



Osnova prednasky - MED

Zakladné druhy

Vznik, ziskavanie, spracovanie, balenie medu

(faktory ovplyviujuce kvalitu medu)

Fyzikalno-chemické vlastnosti a poziadavky
(+ pohlad do nasho vyskumu)

Medy na Slovensku



MED - zakladneé druhy (podla pévodu):

1. KVETOVY 2. MEDOVICOVY 3. ZMIESANY

Kvetovy med - pochadza z nektaru kvetov

e Druhy:
- jednodruhovy
- viacdruhovy




Medovicovy med - pochadza z medovice (= rastlinna &tava,
spracovana najprv inym hmyzom, potom~xCelami)

ZmieSany med (kvetovormedovicovy)




Vznik medu

T. C. Olofsson. A. Visquez: LAB in Honey Stomach

Fig. 1 The full honey stomach. containing nectar from flowers, of an
incoming honeybee that has been foraging. The honey stomach (a) 18
separated from the rest of the digestive tract at the proventniculus (b)
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— ziskavanie a spracovan

Med







Med — balenie
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Chemickeé zlozenie medu

e 80 % sacha ridy (najma fruktdza a glukoza)
e 12,4-20% voda
e 0,57 % organické kyseliny (najma kyselina glukdnova)

° enz{/my (invertaza, glukdzooxidaza, diastaza, katalaza)

\4 /
. d’ I 1 I t k . Tab. 2 Zastupenie fenolickych latok vo vybranych druhoch medu (Cianciosi et al., 2018)
a S I e a y . Flavonoidy Druh medu

Apigenin agatovy, tymianovy
Katechin tymianovy, borovicovy
’ Ve , . . . .. , Chryzin manukovy, tymianovy, agatovy, vresovy,
- dalSie proteiny a aminokyseliny (najma prolin) . L
Galangin manukovy, vresovy, agatovy
Genistein agatovy
H 4 H o H lzoramnetin manukovy
- Vlta m I ny ( n aJ m a Vlt. B 1, BZ, C) Kaempferol manukovy, agatovy, tymianovy, rozmarinovy
Luteolin manukovy, agatovy, tymianovy, rozmarinovy
B , . . , Myricetin rozmarinovy, agatovy, vresovy
- m | n e ra I n e Iat ky ( n aJ m a d ra S I | k) Pinobanksin manukovy, agatovy, rozmarinovy
Pinocembrin manukovy, agatovy, rozmarinovy
Kvercetin manukovy, agatovy, tymianovy
- aromatickeé latk i
y Fenolické kyseliny
Kyselina kavova manukovy, agatovy, tymianovy
. )4 Vé Kyselina chlorogénova agatovy, vresovy
- fe n O I I C ke I at ky Kyselina Skoricova tymianovy, vresovy
Kyselina ellagova vresovy
Kyselina ferulova manukovy, agatovy, vresovy
Kyselina gallova manukovy, agatovy, tymianovy, rozmarinovy
Kyselina p-kumarova manukovy, agatovy, tymianovy, rozmarinovy,
vresovy
Kyselina protokatechova vresovy, borovicovy
Kyselina syringova vresovy
Kyselina sinapova manukovy, agatovy, tymianovy, rozmarinovy
Kyselina vanilova agatovy, rozmarinovy

s
Poznamka: Niektoré latky v mede su termostabilné, niektoré termolabilné.



Med - kvalitny, zrely

o Specifické fyzikdlno-chemické vlastnosti:

- vysoky obsah sacharidov
- pritomnost kyselin

- nizky obsah vody

- rozne zlozky, pochadzajuce z rastlin a vciel
-> bariéra pre aktivny mikrobialny zivot

- konzervacné ucinky medu

-> prebiotické ucinky medu

a\




Fyzikalno-chemické poziadavky na med
(SVK, EU)

Druh medu Obsah Obsah Obsah Electricka Obsah HMF DA
vody sachardzy | glukdzy a vodivost volnych [mg/kg]
[%] [%] fruktozy [mS/cm] kyselin
[%] [mekv/kg]
Kvetovy max 5
max 0,8
Agétovy max 10 min 60
N , max 20 . max 50 max 40 min 8

Gastanovy min 0,8
Medovicovy min 0,8

max 5 min 45
ZmieSany max 0,8

S — Siemens, mekv — milliekvivalent, HMF — hydroxymetylfurfural, DA — diastaticka aktivita




dovany med
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FOOD/BIO/TECH — 14t Int. Sc. Conference — September. 16-18, 2019 — Nitra, Slovakia

DIVERSITY OF BACTERIA IN SLOVAK'AND FOREIGN HONEY,
WITH ASSESSMENT OF ITS PHYSICO-CHEMICAL QUALITY AND COUNTS OF CULTIVABLE

MICROORGANISMS

Vladimira Knazovicka, Michal Gabor, Martina Miluchova, Marek Bobko, Juraj Medo
Slovak University of Agriculturein Nitra
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Bacterial diversity of honey> samples was varied. We distinguished 2 groups: group A - fresh (produced in 2018) Slovak and Swiss honey -
contained mainly genus Lactobacillus; group B — older Slovak honey (produced in 2017) and commercial foreign samples (in which production
year is difficult to know) - contained human bacteria with genus Prevotella dominance. Redundancy analysis showed significant connection of
the electric conductivity and microbial assemblage, that indicates important influence of botanical origin to.microbial representation in honey.

The work_was supported by the grant KEGA 025SPU-4/2019 and VEGA 1/0661/19. Authors would like to thank to prof: Radoslav Omelka from University of Corlstan_tine the i
Philosopher in Nitra for access to Next Generation Sequencer. = [
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Repkovy (Brassica napus) med

Sensory description

Visual assessment

Colowr intensity: light >

Colowr tone: normal honey colour

Olfactory assessment

Intensity of edour: medium

Description: spoiled and vegetal

Tasting assessment

Sweetness: medium

Acidity: weak

Birterness: absent

Intensity of aroma: medium

Description of aroma: Noral — fresh fruit (fruity ). warm, spoiled and veg

Persistencelaftertaste; short; aftertaste sometimes present (blackcurrant)

Other mouth perceprions: when crystallised in ver
“fondant™)

Physical characteristics

—_— ‘ -
Coystallisation rate: quick D
Other: this honey 1s often in crystallised form with
the colour appears whitish or dull ivory

- vhodny na pastovanie
- niekedy zmiesSany s

ovocnymi stromami
(jqblone, ceresne, hrusky, slivky)

Braspoa hamey

(715 samples; 5939 data)

Mch":z',:'::',tm = Gaiy wean | Sepey |1AmR of confidence 95% [ Nember of
Daa | 708 Min Max .
Specific palien A 28 12 0.7 92 as2
Pallen abeso ke numbey PG 210" 5.7 TE) 432 1407 52
Phvscochemecal paamedess 3 Lane of combidence 95% | Namber of
Unxy Man St Dev EeSR
Data |  s:s Min Max
Calor mm Plind 262 41 BT M3 93
Fleactncal Conductivity mSim 019 ans i 0zs 687
pH 41 0z A7 44 177
Free Aciday megkg 0.3 21 62 145 137
Lacumes megyk s 63 26 12 14 12
Total Acidiy megkg 163 43 79 a 12
Waser #1100 5 170 11 149 19.1 02
Disase *) DN W9 Ax 153 L 95
Imvertase (*} Likg 1087 LY 414 1660 4 |
Proline ma kg 235 4 16% LRE) =0
Frocane L g N3 17 MR 417 419
Ghagon 100 g 405 26 is3 456 419
S 2100 g 03 (04 060 10 104
Fi il s IR7 15 7% 854 419
Frocsre [ Gluacose n9s _Pp amr 051 10 419
Ghicose | Wases - 257 021 194 278 417

(*) omly for fresh hooeyy




Agatovy (Robinia pseudoacacia) med

Sensory description
L

Visual assessment

olour intensity: very light

Colour tone: normal honey colour

Olfactory assessment

Iniensity of odowr: weak

Deseription: floral - fresh fruit and warm

Tasting assessment

Sweetness: medium to strong

Acidity: weak

Bitterness: absent

Description of aroma: floral - fresh fruit and warm

Persistence/aftertaste: short

Intensity of aroma: weak

Robaua honey

{715 samples; S833 i

Melssopalynologxal

Aamitaf conflence 9545 | P
parameters Lingy Mean S5¢ Dev LAyt o coti oo \km::: "
sy Dot o <
Other mo rHions: - Data | 513 Min Mo
& : cld - o JL% ol ke S 28 59 0 595 288
Physical characteristics @alhsmmn rate: @ Specifi polkn ®__ 1 I ) 88
Palken absaolue number PGAOg- 10 Q2 50 10 191 226
ky obsah fruktc
VyS O y O S a r u O Zy Physacochomaal paramescrs Unity Moas S Dev Lamut of confxlence 955 N‘mx:f of
L
VVv7s 74 Dasa | 539 Min Max

= VySS I O Sa Sa C a ro Zy Color ma Pland 2.9 56 50 239 240
Ekcimca Conductivay mSkm (16 004 009 023 513

VhOd n ’ na iega nie S Specific Rotation ) 166 %) n7 105 256
y rH 39 (18] 7 42 293

. 7 Free Acichey meykg 1.2 4 45 179 297
orechmi/ovocim =% 3 | = [ » [ u [
Tomal Acichisy mey kg 134 50 75 194 23

g ! Water 210G g 171 13 147 196 263

|: Diastase (*) N 105 S0 31 204 253

Invertase (%) Ly 45.5 3.4 id 107.5 159

Prolme mg/ kg 22 58 12 57 7

— ey

Froctose 200 g 227 D> 23 EL N 473 A5S

Glocos FTALULET 2.5 L7 231 299 456

Sucrase 2100 g 21 20 a0 ol 438

Poctase + Glycose /00 g @2 33 62.7 757 454

" Tractose [ Ghicose 161 all 139 1 53 454

- Glucose / Water 157 013 132 1852 193

(*yonly for lresh homevs




SInecnicovy (Helianthus annuus) med

Sensory description

Visual assessment Colonr intensity: medium ;
T .
- < Colour rone: bright yellow
Olfactory assessment Intensity of odowr: weak

Descriprion: floral — fresh fruit (fruity), warm and vegetal

Tasting assessment Sweemess: mediam Acidity: strong
Bitterness: absent Intensiry of arpma: weak 1o medium |
Description of aroma: Horal — fresh frait (fruity), warm snd veocotal | '
- - . Helien$huy honey (358 samples; 3312 daw)
Persistencelaftertaste: short
Melssopalymogical Limitof confidence )
’ r A P . nie N 20 Thens 95a Number of
Other mowth perceptions: when crystallised with very s AN Unity Man St Dev ! daka
“fondant™) Data 321 Min My
Specif polken q 367 42 120 9210 2N .
Physical chuructcnsuc< Crystallisation rate! quick Pollen absolate mmber PGAN 2 10° 185 12.1 23 427 92 -
DT TSI u-ilardl)' soluble
Phyvsicochemical paramet $amrot Daniiance Number of
IV SIoocie C Famacesy i 1 (T Q
E / Umty Maan St Dev 95% THIeLS
! data
i Data 201 Min Max
! Color man Pl S24 9.0 iasn T 1 -
Ekcrical Condocavity mS/cm 034 (.08 023 0.5] 272 .
Specifa Rowston el -175 19 =213 -136 105 ;
pH 18 02 385 a2 2483 !
Feee Aadity meqd g 231 63 142 358 221 '
Laxctones meqgdkg (8] 58 9 2001 193
Toral Acidity megA g 321 53 X6 427 193 !
Wter g100 g 178 1.1 157 199 233 )
4 Diastase (%) DN 208 54 100 319 234 '
- Inverase (% Lk 117.0) 7.6 62 192.1 66 4
’ . .
vhod Ny Na p4d stovanie ———
- 2/ R
Fructose 100 g 392 L& .1 424 178
O A\VA VY4 I V4 Ghxose 10 g 374 15 uS 404 177 F
- mierne vyssi obsah volnych [ £ M W
Froctase + Glocase gl g 767 27 713 %20 176 .
Frovaase f Glcose 1.05 (04 097 1.13 17
kysel I n a prol Inu Ghrose | Water 2.10 013 184 235 153

(*) anly for fresh honeystA )



Libovv (Tilia cordata) med

Sensory description

Visual assessment

Colowr intensity: light to mediem

Colowr tone: normal honey colour, with bright tone (vellow)

"| Olfactory assessment

Intensity of odour: strong

Description: woody, chemical and fresh

Tasting assessment

Sweemess: medium Acidity: weak

s ' - v
Bitterness: absent 1o medium ntensity of aroma: strong
4. VG D

Description of aroma: woody. chemical and fresh

Tl honey

(261 samples; 2411 data)

Persistence/afterasie: Jong

Other mouth perceptions: astringent

Mehssopalynalogical

Limitof confidence

Physical characteristics

Crystaliisaiion rate: moderate

- aromaticky

pacameirs Unity Mean | St Dev 9% 2o
Data | 137 Min Max
Speafn polken % 229 166 1.0 559
Pollen absolire oumber PG g 10" 158 96 0 352
Phwsicochenucal paramenss l'mm“f_‘.“f‘kamc Ny
2 Linny Mean S Dev. 95%
Data | 2277a Min Max
Colar 333 13.1 11.0 550
LE Jevarical Conductiviey mS&m J_tp (012 037 057
Speafic Roation la) ~12.5 28 =180 740
pH 45 0s i S0
Free Acahiny meyk g 208 .7 55 361
Lacsnes meyk g 36 10 (a0 9.6
Total Acwhity menkp 235 7.0 109 356
Wanr oI g 169 1.2 14.6 193
Diastase (*) DN 168 14 10.4 2346
Inversase (') e ikl .5 508 1627
Proline my' kg 552 102 an 554
Frucuse S0 g 3758 29 5.7 433
G hioose o100 2 3y 25 271 268
Sucrose o100 g 12 1.9 (L0 50
Frocuse + Gkicos o1 g 6958 .0 615 17
Frucise ¢ Glucose 1.18 (Li2 094 143
Ghlioose | Waser 193 019 155 231

(%) only for feesh homeys



Ostatné jednodruhové kvetové medy
o Datelinovy (Trifolium pratense)

e Pohankovy (Fagopyrum esculentum)

e Gastanovy (Castanea sativa)\

e Vresovy (Calluna vulgaris)

e Manukovy (Leptospermum scoparium
(Novy Zéland) —iba dostupny na Slovensk

Viacdruhove kvetové medy
e velka skupina &
e roznorodé vilastnosti




Medovicovy med

Sensory description (referred o honey from Abies alba honeydew )
ps iR § .
Visual assessment (Colour intensity: dark to very darD
N—
Colour tone: normal ioncy colour with green fluorescence
e | Olfactory assessment Intensity of odour: medium Hone ydew honey (721 samples; 5530 data)
3 AR b A P
Df‘(.”.p'i””: WOO(’:" and warm Melissopalynalogical Limat of confidence N
rom— o o parameten Unity Mezn St Dev 95%
lasting assessment Sweetness: medium Acidiny: weak -
< bidd S } hicubamoor Fldi Daw | 245 Min Max
Bitterness: absent Intensity of aroma: med| PEPG ) 12 03 4.0
Tl nof plam echements PEA0g-10° 1518 1120 5.3 3730
Description of aroma: woeody and warm
Persistencelaftertaste: medium
Limit of confidence
. —e - - Physwochemxal parametens Urie o priye N
Other mouth perceptions: somelimes astringent oty Mean S1. Dey Y
Daa | 5285 Min Max
Physical characteristics Crystallisation rare: slow (G i Pland : 164 <5 () 1183
Oifier: 1t is very commonly of a very thick consistency, due to a IQ] Batsical Conductivary mSfm 120 .22 (L85 163
ST i ) L 5.7 5.0 252
T oh 5 03 i 5.7
¢ M L ¢ EV Froe AChTY ——— Ot Sh 165 it
Lacwomes ey g 25 21 L 6.7
Total Acxlay meg'ke 8.4 6.1 173 w4
M polyfenoly
Dizstase (*) DN 2.6 56 120 B
. . Invertase (*) Uhg 13940 534 96 2444
oligosacharidy
Frocsase /00 g 25 19 X7 3.2
: | 4 t' : k b 4 I kt' 't Ghicase /100 %2 25 213 311
Slina anNtiMIKronliaina akKtivita Sose giooy | o8 | 05 | oo | 6
Procsase + Glucase 2100 g 8.7 18 512 o2
Frocgose [ Ghxose 125 0.12 101 48
Glcase / Waser 161 0.17 .27 196

(*)omly for faesh honeys

ZmiesSany (kvetovo-medovicovy) med
velmi Specifické a popularne
ovensko: casto z lesov
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