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Why do we need to be concerned?

R. Phipps, American Bee Journal, September 2019
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LC-High Resolution Mass Spectrometry

Yet another method to detect adulteration?

Aren‘t there enough methods already?
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„Designer“ Syrup Offer on Alibaba 1

Rice Syrup for
production of honey.

Passes SMR, TMR, 
TLC, C3, C4, C13 Tests.
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„Designer“ Syrup Offer on Alibaba 2

„Honey Blend Syrup Pass the C3 C4 

C14 TMR SMR Oligosaccharids“
Probably referring to 13C-Isotopes (C4/C3 sugars)
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LC-High Resolution Mass Spectrometry

Yet another method to detect adulteration?

Aren‘t there enough already?

YES!

LC-HRMS needed

as it is able to detect adulterations

that otherwise remain

undiscovered. 
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Targeted vs. Non-targeted

Two different approaches

Illustration by

Carmen.Diaz.Amigo@ Focos-Food.com

Looks at specific

molecular masses

and fragments

(single substances, 

e.g. residue

analysis, structure

elucidation)

Scans an entire

mass range (high 

resolution finger-

printing of com-

pound mixture)

Foreign Enzymes

13C-Isotopes

NMR

HRMS
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NMR vs. LC-HRMS

NMR

• Profiling of Sugars

• Profiling of other major compounds

• Low sensitivity (conc. range mg/kg)

LC-HRMS

• Profiling of minor compounds

• High sensitivity (conc. range µg/kg)

→ Complementary Methods as different 

concentration ranges are targeted.
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How it works 1 – non-targeted Analysis

Sample 

preparation

Mass Spectral Fingerprint

ToF = Time of Flight 

→ very precise measurement of molecular masses

Bigger molecules slower than smaller molecules
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How it works 2 – Data Evaluation

Fingerprint of

Syrups

Fingerprint of

authentic Honeys

Authentic Honey

(blue, no peak)

Multiple Syrup Marker

A dataset of proven

adulterated (e.g. with NMR, 

Isotopes,…) samples will be

checked using the newly

found LC-HRMS-markers.
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How it works 2 – Data Evaluation

Fingerprint of

Syrups

Fingerprint of

authentic Honeys

Authentic Honey

(blue, no peak)

Syrup Marker

A dataset of proven

adulterated (e.g. with NMR, 

Isotopes,…) samples will be

checked using the newly

found LC-HRMS-markers.

Nature created a vast number of substances!

It is absolutely indispensable to have a set of authentic

honeys to exclude natural occurrence or to define

natural concentration ranges of newly found markers.

Occurrence of a set of markers that does not naturally

occur in honey is sufficient to prove addition of syrup.
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Origins of HRMS-Database Samples
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930 samples in total (proven authentic & proven adulterated)

including lab blends and syrup > 1000 samples in total
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Syrups in HRMS-Database
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Results non-targeted LC-HRMS

• More than 1000 samples analyzed

▪ Occurrence of a single marker is enough if that marker could not be

found in authentic honeys

• Far over 100 syrup markers found

LC-HRMS is very sensitive. It is nearly impossible to prevent interferences

e.g. through sample prep in a routine environment.

→ Know your Background

• Interferences

▪ 12 from plastic containers

▪ 33 from syringe filters

▪ 10 from cosmetic products (e.g. hand lotions)
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Further capabilities of HRMS

Identification of Substances by analysis of accurate mass

Molecular mass of SM-B (Specific Marker Beet Sugar) has been long known

So far it was unknown what substance is hiding behind SM-B

SM-B

Typical Fragments

Molecular

structure

unknown

In close cooperation with
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Outlook

• Extending dataset for syrup and honey

• Further statistical evaluation

• Further identification of new marker masses for

▪ Adulteration

▪ Botanical Origins

▪ Processing

• Preparation of further blends of honey and syrup to better discriminate feeding

and adulteration

• Transfer of markers from LC-HRMS to Triple Quad for routine analysis
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Strategy for your adulteration test

• Orthogonal testing gives highest certainty

• Screening techniques makes adulteration very difficult but also allows

differenciation between feeding and commercial adulteration

• Screening techniques demand a database

N
M

R

Isotopes
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Recommendation

Poster P.16.380 - “Sweeten the honey pot with quality analysis at affordable prices”

Visit us at Booth C016

See also GenuHoney 

Booth C131.



Thank You!

www.tentamus.com

Tobias.Wiezorek@tentamus.com
Mobile: +1 (951) 833-7277

220 Crouse Drive, Corona, CA 92879

www.qsi-america.com


