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Abstract

Honey, the natural sweetener produced by bees is more expensive than syrup due to higher nutritional
content and health benefits. Multiple techniques are often required to differentiate honey and syrup due to
similar physicochemical characteristics. This study demonstrated the application of a quick and easy ambient
mass spectrometry technique for rapid discrimination of authentic honey, potential adulterant, and
adulterated honey. The samples were directly introduced into the ionization chamber of RADIAN ASAP for
mass profiling with minimal sample preparation. The samples were clustered into three classes indicating the
potential application for detection of syrup adulteration in honey. RADIAN ASAP and LivelD Software
together, offered a quick testing approach for the discrimination of honey and plant-based syrups, which can
be useful for point of control purposes in raw ingredient screening as part of the food trading and

manufacturing process.

Benefits
Quick and easy fingerprinting tool for food manufacturing quality control, including non-MS experts
Simple and intuitive LivelD Software operation for chemometric model development

Rapid discrimination of authentic honey and adulterants using chemometrics model

Introduction

Honey is a natural sweetener with high nutritional content and health benefits, which often dictates higher
market price than plant-based and synthetic syrups.' It is challenging to visually differentiate honey and
syrups due to similar color, sweet taste, and sticky texture, making honey one of the most vulnerable
commodities to economic adulteration.? The differentiation of honey from syrups often rely on skilled sensory
panelist and laboratory testing using multiple techniques which includes chromatography, ICP, photometry,
and melissopalynology methods to determine the markers and substances specific for the added syrup or the
production process."? Untargeted approaches are now popular including the use of spectroscopy (e.g. NMR
and NIR), mass spectrometry (MS), and isotope ratio MS ('3C IRMS using EA and LC-IRMS), which require
considerable level of expertise and experience.#® Ambient mass spectrometry, requiring minimal sample
preparation, enables direct sampling and ionization of the sample at ambient conditions and proved to be a

useful tool for rapid mass profiling for food authentication purposes.*”” This study demonstrated the



discrimination of authentic honey, adulterant, and honey adulterated with syrup using RADIAN ASAP with

LivelD Software.

Results and Discussion

A total of 11 authentic honey samples, five adulterants and one honey sample adulterated with 35% syrup
were analyzed. The samples were solvent extracted to reduce sample complexity before introducing into the

RADIAN ASAP source by dipping extract with a glass capillary.

Chemometric models were built in LivelD v.2.0 Software on the mass spectra collected from these samples.
The model was calculated using the mass region of m/z 200 to 800. The three dimensional PCA showed a
total variance of 90% from the first three principal components (Figure 1A), and the samples were
successfully separated into three classes by PCA-LDA: authentic honey, adulterant, and adulterated honey
(Figure 1B). First component (LD1) separated the authentic honey from adulterants, while second component

(LD2) separated the adulterated honey from authentic honey.
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Figure 1. Unsupervised PCA (A) and supervised PCA-LDA (B) scores plots generated from LivelD Software on

experimental samples.

Figure 2 showed the loading plots of first two components and the ions that contributed to each principal

component. Two fingerprint regions namely m/z 200-350 and m/z 500-700 were identified to explain the



difference in PC1and PC2 respectively. RADIAN ASAP allows quick screening of differences in samples

without tedious sample preparation before further detailed study using advanced LC-MS technique.
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Figure 2. The loading plots of PC1 and PC2 which showed the ions contributed to the difference in principal

component analysis.

Conclusion

This proof of principle study using RADIAN ASAP in combination with LivelD Software showed good

discrimination of authentic honey, adulterants and honey adulterated with syrup. RADIAN ASAP provides

user-friendly operation and time saving discriminant analysis in an integrated platform, which can be used

for point of control testing of raw ingredients and finished products as part of food manufacturing process.

Acknowledgements




IFWRC would like to acknowledge Institute of Apicultural Research, Chinese Academy of Agricultural

Sciences (http://iar.caas.cn/en/aboutus/briefintroduction/index.htm) for providing the samples.

References

1. Chin NL, Sowndhararajan K. In: Arnaut de Toledo VA, Chambo ED, eds. IntechOpen; 2020; DOI:

10.5772/intechopen.90232.
2. Soares S, Amaral JS, Oliveira MBPP, Mafra |. Compr Rev Food Sci Food Saf. 2017; 16(5) :1072-100.

3. Wu L, Du B, Heyden Y, Chen L, Zhao L, Wang M and Xue X. TrAC Trends in Analytical Chemistry 2017,
86:25-38.

4. Black C, Chevallier O and Elliott C. TrAC Trends in Analytical Chemistry 2016; 82:268-278.

5. Lu H, Zhang H, Chingin K, Xiong J, Fang X and Chen H. TrAC Trends in Analytical Chemistry 2018;
107:99-115.

6. Kandova R, Stead S, Chevallier O. Waters Application Note 720006409EN <
https://www.waters.com/webassets/cms/library/docs/720006409en.pdf> . 2018.

7. Stead S, Jandova R, Eccles R, Goodall I. Waters Application Note 720006530EN <

https://www.waters.com/webassets/cms/library/docs/720006530en.pdf> . 2019.

Featured Products

RADIAN ASAP Direct Mass Detector <https://www.waters.com/waters/nav.htm?cid=135073413>

LivelD Software <https://www.waters.com/134939519>

720007135, February 2021


https://www.waters.com/webassets/cms/library/docs/720006409en.pdf
https://www.waters.com/webassets/cms/library/docs/720006409en.pdf
https://www.waters.com/webassets/cms/library/docs/720006409en.pdf
https://www.waters.com/webassets/cms/library/docs/720006409en.pdf
https://www.waters.com/webassets/cms/library/docs/720006530en.pdf
https://www.waters.com/webassets/cms/library/docs/720006530en.pdf
https://www.waters.com/webassets/cms/library/docs/720006530en.pdf
https://www.waters.com/webassets/cms/library/docs/720006530en.pdf
https://www.waters.com/waters/nav.htm?cid=135073413
https://www.waters.com/134939519
https://prod1.waters.com/#

© 2021 Waters Corporation. All Rights Reserved.



