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How to quantify patulin?
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4-Hydroxy-4H-furo[3,2-c]pyran-2(6H)-one
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What Is patulin ? B Unive
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Patulin Is a mycotoxin, highly toxic o
to animal cells and tissues.

O
Patulin has carcinogenic and /
mutagenic properties. OH

The main source of patulin in human
diet Is probably apple juice.

Patulin Is a good quality indicator of fruits.
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TLC methods predominated in the early
seventies for the quatification of patulin.

They later gave way to those methods
based on HPLC.

Four reasons were responsible for this:
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1. TLC is tedious and time consuming

2. a confirmation of patulin is not given

3. TLC shows a lack of separating power

4. TLC is not sufficiently sensitive (20 pg/L).

from: S. J. Kubacki, H. Goszcz, Pure&Appl. Chem. 60, 871-876, 1988
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The European countries limit the allowable
patulin content within food at 25 to 50 ug/L.

The patulin contamination of baby food has
been limited to 10 ug/L.




Detection limits of patulin
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method application volume detection limit
TLC (UV): 50 pL 50 ng (20 pg/L)
TLC (MBTH): 50 pL 30 ng (12 pg/L)
HPLC (UV): 50 pL 5ng (5ug/L)
HPLC/MS: 50 uL 1ng (1ug/L)
GC/MS: ? (4 ug/L)
CE: 2 mL 7.6 ng (3.8 ug/L)
HPTLC: 10 pL ? ?

from: W. Worobo et. al., Comprehensive reviews in food science and food

safety 1, 8-21 2005
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A modern HPTLC scanner station P University of Applied Sciences
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DAD-range:
190 — 1100 nm

...........
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Light intensity distribution of different lamps P Unive
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3D-Chromatogramm von 200 nm bis 400 nm

336 ng patulin
on silica gel

toluene, dioxane
(7+3)
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il ~. 10 nn B. Spangenberg Ver. 1.0, 1997
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vis-detection of patulin
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Light intensity: 100 m\W !

Intensity (a.u.)

The diode shows an absolutely constant light = \ - *
intensity! ' |

Woave length ()
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plate: silica gel (without fluorescence indicator)
mobile phase: toluene, dioxane (7+3)
dipping liquid: 100 mg phenylhydrazine HCl in 100 mL

methanol + 100 pl H,SO,

dipping time: 4 seconds

reaction conditions: 10 min at 100 °C, fluorescence
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Calibration curve and densitogram of patulin P Unive
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Densitogram of 3.4 ng patulin
(detection limit).

Fluorescence detection limit of
patulin in HPTLC: 3.4 ng.
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Detection limits of patulin
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method application volume detection limit

TLC (UV): 50 pL 50 ng (20 pg/L)
TLC (MBTH): 50 pL 30 ng (12 pg/L)
HPLC (UV): 50 pL 5ng (5ug/L)
HPLC/MS: 50 uL 1ng (1ug/L)
GC/MS: ? (4 ug/L)

CE. 2 mL 7.6 ng (3.8 ug/L)
HPTLC: 10 uL 3.4 ng (6.8 ug/L)

from: W. Worobo et. al., Comprehensive reviews in food science and food

safety 1, 8-21 2005
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Conditions for patulin quantification ®® """

plate:

overspotting liquid:

overspotting volume:

reaction conditions:

mobile phase:

detection:

B. Spangenberg
silica gel (without fluorescence indicator)

50 mg phenylhydrazine HCl in 9 mL
methanol + 1 mL DMSO + 100 pL H,SO,

2 UL

10 min at 100 °C

methyl t-butyl-ether, heptane (8+2)

fluorescence
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Densitogram of patulin (5 nQg)

O 2 - front
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Densitogram of
5.05 ng patulin.

= 10 ppb!

detection limit: 1.7 ng
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1. TLC is tedious and time consuming

2. aconfirmation of patulin is given via
fluorescence spectra.

3. HPTLC shows sufficient separating power

4. HPTLC is sufficiently sensitive (3.4 pg/L).
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