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Szénhidtrattartalom meghatarozas

- Szamolas vagy mérés

- lparagi kovetelmények

- Hasznos vagy szennyez6 komponens

- Osszes szénhidrat vagy szénhidratcsoportok




Miert és mikor fontos a laktoz mérése?

Worldwide prevalence of lactose intolerance in recent populations
(schematic)

- Laktézmentes jelolésl termékeknél

- EleImiszer adalékanyag is tartalmazhat (pl:
laktoszérum, tejsavo, tejpor) laktozt

- Nem csak tejtermékekben fordulhatnak el6
(huskészitmények, pékaru, taplalékkiegészitok)

https://en.wikipedia.org/wiki/Lactose_intolerance



Szénhic
folyade

rattartalom meghatarozasa

<kromatografiaval (HPLC)

Kvalitativ és kvantitativ meghatarozas
 HPLC-RI rendszer:
- széles koncentraciotartomanyban linearis

- h6meérsékletre, nyomasra és aramlasi sebességre érzékeny

- valamennyi komponens jelet ad

- gradiens elucioéval egyiutt nem alkalmazhato

- alacsony koncentraciok esetén érzékenysége nem kielégit6



Miért az elektrokémiai detektor?

HPLC-ECD rendszer:

e Erzékeny

» Szelektiv — laktoz izomerjeire is megklulonboztethetdk
e Robusztus és reprodukalhato

* Nincs szarmazékképzés

e Gyors és oldoszertakarékos
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HPLC-ECD mUkodése

 Elektrokémiai reakcid (oxidacio, redukcio)

* Elektréod potencial a mozgato eré
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WORKING ELECTRODE

diffusion electron transfer reaction

» UV - Beer’s law
E=¢dC

» ECD - Cottrell equation

i, =f (A/b)23 C



Mérési modok EC detektorral

e DC = Konstans elektrod potencial
* SCAN = Voltamogram (optimalis E potencial keresésére)
* PAD = Pulzalasos amperometrias detektalas = pulzald E potencial

3 lépcsos (E1, E2, E3) 4 lépcsoOs (E1, E2, E3, E4)
E2 {Oxidation Au) 0>
= 0 g | | -
= | E1(Detemination) f 0 i 1 i
g -0,5
=] | | |
E | i Tt | 1
E3 (Reduction Au) -1,5
Time (s) -2

2,5



as

PAD pulzalasos amperometrias detekta

R RO + 2H"
A2
[R] ------------- Pfou!in
000000 /5

Az arany munkaelektrodon az oxidréteg kialakuldsa

De az elektrod potencial pulzalasaval folyamatosan megujul
és aktiv feluletet kapunk!



Anioncsereés folyadekkromatografia - PAD

lonkromatografia, de NEM ionkromatograf

eés NEM sziikséges a bio-inert HPLC!

* Polimer anion cserél6 oszlop

* Eluens: magas pH, karbonatmentes
* Munkaelektrod Au

* |zokratikus elucio

Time (min) | Mobile phase | B (%) | Description

0-10 20mMKOH |10 Isocratic elution and detection
10-15 100 mM KOH | 50 Column clean-up and regeneration
15-30 20mMEKOH |10 Equilibration, starting conditions

Negatively Charged

Analyte [Anion]

Attracted to
Positive Surface

LT system CQuaternary HPLC system
Detector Antec DECADE Elite electrochemical detector
Columns CarboPac PAZ10G-4pm column, 150 x 2.0 mm

CarboPac PAZ10G-4pm column, 30 x 2.0 mm D
BorateTrap Inline Trap Colurmmn, 50 x 4.0 mm D

Mobile phase (MFP)

MF A: deionized (DI} water

(resistivity = 18 MOhm.cm and TOC<10ppb)
MP B: 200 mM KOH

Eluents blanketed with Helium 5.0

Flow rate 0.2 mL/min

Injection 25ul

Temperature 30°C for separation, 35°C for detection

Floner cell SenCell with Au WE, stainless steel AE and HyREF,

AST 2

Potential wawveform
(d-step)

E1, E2, E3, E4: +0.1,-2.0, +0.6, -0.1V
ts, t1, t2, 13, t4: 0.2, 0.4, 0.02, 0.01, 0.07 5

[-cell

about 0.2— 0.4 pA

ADF

0.5 Hz

Range

500 nAMN or 5 pav




Gyors és szelektiv

Allolactose

Fucose
Arabinose
Galactose
Glucosea
Sucrose
Lactose
Raffinose*
Lactulose
Epilactose

Fructose

Current (pA)

1 ' 1

0 2 4 6 8

Time (min)

10 uM (3,4 mg/I laktoz) cukor standard elegy, 2.5 ul injektdlds.
Also kromatogram raffindz nélkiili standard elegy.



Reprodukalhatd

Repeatability of 2.5 pL injections of a 10, 1 and 0.1 pM sugar

és erzekeny

Limit of Detection (LOD) and Limit of Quantitation (LOQ)

standard mix in water (n=10)

RSD’s (%) RSD’s (%) RSD’s (%)*

10 umolyL 1 umolyL 0.1 umolyL
Compound tr Area ] Area e Area
Fucose 0.04 0.59 0.07 1.27 0.08 1.70
Arabinose 0.06 0.32 0.08 1.53 0.09 1.70
Galactose 0.06 0.23 0.08 0.30 0.12 1.52
Glucose 0.07 0.21 0.10 0.37 0.12 1.63
Sucrose 0.10 0.22 0.10 0.57 0.14 0.86
Fructose 0.08 0.20 0.11 1.12 0.17 2.22
Allolactose 0.11 0.22 0.12 0.36 0.16 1.04
Lactose 0.11 0.21 0.12 0.53 0.15 1.60
Lactulose 0.11 0.22 0.13 0.84 0.12 1.67
Epilactose 0.12 0.19 0.15 0.68 0.17 1.69

*) n=5 for the repeatability test with the 0.1 pmol/L standard.

Limit of detection (LOD) | Limit of Quantification (LOQ)
Compound mg/L(ppm) | nmoll mg/L (ppm)
Fucose 0001 g 0.005
Arabinose 0.002 10 0.005
Galactose 0.001 8 0.005
Glucose 0.001 7 0.004
Sucrose 0.003 9 0.010
Fructose 0.003 19 0012
Allolactose 0.002 7 0.008
Lactose 0.002 7 0.008
Lactulose 0.005 14 0.016
Epilactose 0.003 10 0011




A modszer alkalmazasa laktozmentes termeékekné

‘Lactose-free’ labelled products

Product Lactose content on product label
Semi-skimmed milk UHT* Lactose < 10 mg / 100 mL
Cream cheese Lactose <10 mg /100 g

Low-fat yoghurt Lactose <10 mg /100 g
Matured cheese Lactose <10 mg /100 g
Chocolate paste Lactose < 100 mg /100 g
Chocolate-covered rice cake Lactose < 100 mg / 100 g




; . fIID:EIETESE ) 2 1. Allolactose
3, Lﬂﬂtﬂlsﬂ | 2. Lactose
4. Ea":| U ?:a 3. Lactulose
. Epilactose 1 4. Epilactose
. 5. Raffinose
] 0.2 pA
L A —_— J
=1 =
= Spiked milk sample =1 b\\m—u
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E — . Spiked Rice cake sample
E 2 =
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u FAY AN B =
Milk sample O ———J 5 Rice cake sample
— 3.3 UM standard
3.3 UM standard |
T T T T T T T T 1 ¥ T . T 7 T r T - ]
2 4 5] 8 10 0 2 4 6 a8 10
Time (min) Lactose & allolactose, contents and sample recovery Time (min)
Product Lactose Allplactose
mg per 100 g| Recovery | mg per 100 g| Recovery
product %) product (%)
Semisskammeed milk UHT 07 956 75 968
Cream cheese 6.7 905 176 =)
Lowfat yoghurt 33 917 122 959
Matured cheese - 96 - -
Chomiate paste 05 859 - SEO
(hoomlate-covered rice ke 605 871 139 952

*) recovery could not be calculated due to coeluting interference.



Alkalmas tovabbi szénhidratok ana

1Zis

Current

Arabinose

Mannitol
Galactose
Sucrose
Glucose
Xylose
Mannose
Fructose

[min.]
Time

Free carbohydrates

[HA]

Current

10-

Galactose

10 x diluted

N mannitol

D

o ?— Arabinose
glucose

Time

[min.]

Total carbohydrates (hydrolyzed fraction)

Instant kavé minta (Samplel) kromatogramjai (ISO method 11292 : 1995)




Szénhidrattartalom instant kavé mintakna

SAMPLE
Mannitol
Arabinose
Galactose
Glucose
Sucrose
Xylose
Mannose
Fructose

TOTAL

Free carbohydrates

1a

0.01

1.21

0.34

0.07

0.06

0.02

0.14

0.09

2.0

(g/100 g)
2a

0.01
1.10
0.24
0.23
0.07
0.02
0.12
0.09

1.9

3a

0.01

1.03

0.22

0.50

0.04

0.01

0.11

0.06

2.0

Total carbohydrates

(g/100 g)

1b 2b
0.06 0.04

4 4

18 13

2 19
0.22 0.16

7 5

32 42
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kavénal a total glukoz >2.46%

015 (Girard et al, 2006)
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MuUzlikné
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,Special Flakes” minta kromatogramja. 10 g termék
extrahdlva 200 ml vizzel, majd centrifugdlva és 1000x higitva

[min.]
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Sucrose
Glucose
Fructose

TOTAL

Voedingswaarde
Portiegrootte: 100g {100 g)
per portie
Kilojoules 1590 kj
Caloriegn F60 kcal
Eiwitten 139
Koolhydraat T6g
Vet 2qg
Verzadigd Vet 0,7q
Vezels 3q
MNatrium T0 mg
Content of
product (g/100 g)
measured label
154 15
0.3
0.2

15.9 15



Ucio

Oligoszaharidoknal gradiens e

1. Maltose (DP2) Conditions for the analysis of Maltodextrin
3 2. Maltotriose (DP3)
5 3. Maltotetracse (DP4) HPLC ALEXYS Carbohydrates Analyzer
HOCH \ CH, O 4. Maltopentaose (DP5)
. 0, Mo 5. Maltohexaose (DPB) Sample 10 mg of artificial sweetener dissolved in 100 mL
H:j-l_. | 30 0. TH 6. DP9 water
o wd o 0.2 pA Mobile phase | A) 60 mM NaOH
| B) 60 mM NaOH - 500 mM NaOAc
Mobile phases are continuous sparged with Helium
50
4 5 Gradient t=0min:90%A,10% B
t=15min: 10% A,90% B
1 6 Flow rate 2 mL/min
Uinjectinn zﬂ “L
Jh Temperature 30°C, column and flow cell
: ' ' ' ' T ' ' ' ' ! E-cell E1,E2, E3:0.05, 0.75, -0.80 Volt
0 2 4 © 8 10 ts, t1, 12, t3: 0.06, 0.5, 0.13, 0.12 seconds
Time (min) I-cell 0.5-1pA

100 mg/| édesitészer minta



Elektrokemiai detektor tulajdonsagai .. "
SR )

e Erzékeny és szelektiv
* Meglévld HPLC-kel is 0sszekapcsolhatl m—)
* Kolonnatermosztat is egyben

e Tobb elektrokémiai cellaval
tobb HPLC-t is ki tud szolgalni |




Szamos alkalmazasi lehetdseg

Smine nucleobase
metho xyl 5
hydroxy|
OMe NH,
HO
phenol  HO _< )\
catechol nucleoside

guinol © _

quinone g glycoside
OH CH
thiol Polyphenols
carbohydrate

Elektrokémiailag aktiv csoportok



KOszondm a megtiszteld figyelmet!

l. Electrochemical Detectors & Analyzers

-4

_ Net] roscience Antibiotics

Clinical & Diagnostics

_Food & Environment

e Monoamines and Metabolites
® GABA and Glutamate

e Choline and Acetylcholine

e Aminoglycoside antibiotics
Amikacin, Framycetin, Gentamicin,

Kanamycin, Lincomycin, Neomycin,

¢ Online MD of Monoamines Spectinomycin, Streptomycin,

¢ Glutathione and disulfides Tobramycin

* Nitrotyrosine e Macrolide antibiotics

Azithromycin, Erythromycin

ABL&E-JASCO Magyarorszag Kft.

e Catecholamines in urine or
plasma

e Serotonin in urine or plasma

e Metanephrines in urine

® VMA HVA 5 HIAA in urine

e Homocysteine in plasma

e Glutathione and disulfides

e Fluorodeoxyglucose

e Vitamins

e |odide in urine

www.ablelab.com

EPA Phenols in water and soil
Bisphenol A in water
Polyphenols in food
Carbohydrates in food & life
sciences

Lactose-free products

lodide in milk



