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THE APPLICATION OF UHPLC/HRMS TO THE DETERMINATION OF
COUMARIN AND P-COUMARIC ACID IN HONEY SAMPLES

: Stanoveni kumarind v medové matrici

Aproblematice posuzovani miry rizika toxicity medu
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HONEY, ELEMENTAR FACTS

» Honey is produced naturally by honeybees in their hives.

* |t’s made from nectar that the bees collect from flowers and
water.

* The water is then evaporated and the golden liquid we all know
and love as honey, is produced.

* The other constituents of honey are amino acids, antibiotic-rich
inhibine, proteins, [oJal=)le]lR:1glale)elel=1s]83, and micronutrients



https://www.hollandandbarrett.com/the-health-hub/food-drink/food/honey/is-honey-good-for-you/#/the-health-hub/food-drink/food/honey/what-is-honey/

cae/Leguminosae
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Czech List s Botanical Names of Coumarine-Content Plant Commonly Occured in Czech Kitchens

andélika |ékarska (Archangelica officinalis)

blin ¢erny (Hyoscyamus niger)

citronecnik trojlisty (Poncirus trifoliata)

jitrocel kopinaty (Plantago lanceolata)

komonice lékarska

of skin inflammation

skoricovnik ceylonsky (Cinnamomum zeylanicum ri
I
W /

inna descript above



https://cs.wikipedia.org/wiki/And%C4%9Blika_l%C3%A9ka%C5%99sk%C3%A1
https://cs.wikipedia.org/wiki/Bl%C3%ADn_%C4%8Dern%C3%BD
https://cs.wikipedia.org/wiki/Citrone%C4%8Dn%C3%ADk_trojlist%C3%BD
https://cs.wikipedia.org/wiki/Divizna
https://cs.wikipedia.org/wiki/Durman_obecn%C3%BD
https://cs.wikipedia.org/wiki/He%C5%99m%C3%A1nek_prav%C3%BD
https://cs.wikipedia.org/wiki/Jitrocel_kopinat%C3%BD
https://cs.wikipedia.org/wiki/Kalina_obecn%C3%A1
https://cs.wikipedia.org/wiki/Komonice_b%C3%ADl%C3%A1
https://cs.wikipedia.org/wiki/Komonice_l%C3%A9ka%C5%99sk%C3%A1
https://cs.wikipedia.org/wiki/Kumarin#cite_note-korbelar-3
https://cs.wikipedia.org/wiki/Komonice_nejvy%C5%A1%C5%A1%C3%AD
https://cs.wikipedia.org/wiki/Levandule_l%C3%A9ka%C5%99sk%C3%A1
https://cs.wikipedia.org/wiki/Sv%C3%ADzel_vonn%C3%BD
https://cs.wikipedia.org/wiki/Pelyn%C4%9Bk
https://cs.wikipedia.org/wiki/P%C3%ADskavice_%C5%99eck%C3%A9_seno
https://cs.wikipedia.org/wiki/Routa_vonn%C3%A1
https://cs.wikipedia.org/w/index.php?title=Sko%C5%99icovn%C3%ADk_ceylonsk%C3%BD&action=edit&redlink=1
https://cs.wikipedia.org/wiki/Sko%C5%99ice
https://cs.wikipedia.org/w/index.php?title=Sko%C5%99icovn%C3%ADk_%C4%8D%C3%ADnsk%C3%BD&action=edit&redlink=1
https://cs.wikipedia.org/wiki/Tonkov%C3%A9_boby
https://cs.wikipedia.org/wiki/Tomka_vonn%C3%A1
https://cs.wikipedia.org/wiki/Tomkovice_vonn%C3%A1
https://cs.wikipedia.org/wiki/Vanilovn%C3%ADk_plocholist%C3%BD
https://cs.wikipedia.org/wiki/Vstava%C4%8D_nachov%C3%BD

Natural Coumarins - Link between their Chemical
Structures and Pharmacological Effects

e 2H-1-benzopyran-2-one

 The term coumarin derives from Coumarona odorata
(S.America), c.first isolated in the 1820s

* Original source of coumarins: Dipteryx odorata Wild
(tonka bean)

150 plants from families: Apiaceae/
Umbelliferae,Caprifoliaceae,Clusiaceae,

Guttiferae,Nyctaginaceae, Oleaceae, Rutaceae
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Naturally occuring simple coumarins
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The Specifical Preparation of Honey Samples

Using the analytical balance, targetly 1 g (writting exact
weights to the protocol) of the sample was weighted into a

small beaker and dissolved in (0AIK I ATYEIE@O prepare

dissolved honey (DH) samples [\ A5 dlgdlal-A i RN EE N e [0 K

Results will be 10 times calculated. After complete
dissolution of honey in water were samples prepared &
extracted by using SPE columns then.
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External Calibrators Preparation

Using the analytical balance, roughly 40 mg coumarin + 40
mg coumaric acid (write they resulted weight) of the
calibrator weigh into a convenient vial and dissolved in 5 ml
of methanol (cca 4 mg/ml, CAL solution 1). This stock will
further mix 100 ul of CAL solution | with 19,900 ml of pure
1p1=0ak1ae]HICAL solution I, cca 4 pg/ml; 4 000 ng/ml).




ISTD Preparation

solution was diluted with 90 ml 70% methanol to prepare
(working solutionjwith finalconcentrations: ce

T ISTD




The Preparation of Coumarin STAD Samples

unknown DH sample

20 pl of CAL solution Il + 100 ul of ISTD MIX Il + 880 ul of DH pool
(unknown concentration of DH pool + 80 ng/ml of coumarin; coumari
acid)

acid)

100 pl of CAL solution Il + 100 pl of ISTD MIX Il + 800 pl of DH p
(unknown concentration of DH pool + 400 ng/ml of c%fE
acid)

200 pl of CAL solution Il + 100 pl o
DH

coumaric acid)



Rules:

be careful with optimal speed of elution (1 drop/1 second; 1drp/1se

use 1 column in SPE manifold only,

give SPE column on one position in SPE manifold
give wasting tube into SPE manifold

wash column with 3 ml of methanol (1drp/1sec)
wash column with 3 ml of water (1drp/1sec)

take and apply 1 ml of prepared samples/calibra
after sample application, remove wasting tub
mL Eppendorf tubes) into SPE manifold

wash the column with 3 mL of ethyla

after elution, remove sample tube an

for organic waste is in fume hood)

all eluents were evaporated to d
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Phenomenex Strata-X 33 um Polymeric Reversed
Phase 30mg /1mL (8B-5100-TAK)
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coumarin results
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Conclusions and Prospectives

* Monitoring of coumarin levels can be used to determine the risk of
honey toxicity

» Honey is not a food, but a food supplement with certain
medicinal/toxical potential

* The ratio of coumaric acid to the original coumarin corresponds to
the degree of additional treatment of the honey by the beekeeper

« Coumaric acid levels as a measure of honey bioquality
 Tracking other coumarins as a challenge for the future
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