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SUMMARY

Determination of the sugar content and their composition in honey allows a pre-

diction about the origin of honey and determines how it should be labelled.

Because of honey being one of the most popular natural food stuffs and its gro-

wing consumption, it is necessary to carry out quality control. Here, the dedica-

ted AZURA® Sugar Analytical System with autosampler upgrade was used for

the analysis of sugar in honey. Moreover, refractive index and light scattering

detection for this application were compared.

INTRODUCTION

There are well over 50 different kinds of honey on the
market, which differ in consistency, colour, and taste.
In Germany, the honey ordinance differentiates honey
according to the origin, type of extraction, the form of
supply or the intended use. Natural bee honey con-
sists of approx. 39 % fructose and approx. 34 % glu-
cose. [1] For example, blossom honey (Blitenhonig)
must contain at least 60 % fructose and glucose [2].
In addition, small amounts of sucrose or maltose can
be detected [1]. Internationally, products containing
more than 5% sucrose or maltose must no longer be
labeled as ,pure” honey [3]. The Association of Official

Analytical Chemist (AOAC) designed a method for
the analysis of sucrose, fructose, and glucose in honey
(AOAC 977.20). The method is originally performed
in HILIC mode, here a KNAUER Eurokat Pb polymer
column was used. Since KNAUER has produced its
own honey from a bee colony located in the garden,
this honey was taken as one of the samples. Further-
more, one commercially available honey and agave
nectar were analysed. This application is also used to
illustrate the difference between the detection with
the AZURARID 2.1L and the SEDEX LT100 ELSD.
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RESULTS

The most important carbohydrates for the evaluation
of honey: fructose, glucose, sucrose, and maltose were
determined here. Sucrose and maltose were not base-
line separated but the resolution was good enough
to clearly identify and quantify them. A calibration in
arange from 0.03 mg/mL to 1.50 mg/mL for the ELSD
and from 0.30 mg/mL to 3.00 mg/mL for the RID was
prepared. Fig 1 shows the traces of a mixed standard
atalevel of 0.6 mg/mL for both detectors. Fig 2 and 3
show an overlay of the three different samples measu-
red with ELSD and RID. The KNAUER honey and the
fruit blossom honey showed a similar profile. Both
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Fig.1 ELSD trace (red) and RID trace (blue) of a mixed standard
at 0.60 mg/mL; 1) sucrose, 2) maltose, 3) glucose, 4) fructose

Fig.3 Overlay of measured samples; RID traces:
Knauer honey - blue, blossom honey - red, agave nectar - green;

1) sucrose, 2) maltose, 3) glucose, 4) fructose

contain more fructose than glucose. Residues of malto-
se and sucrose were detected. The agave nectar cont-
ains more fructose. In comparison its fructose amount
is about 1.3 times higher than measured for the honey
samples. Tab A1 (additional results section) summari-
zes the calculated results for all samples. Calculated
results of both detectors are similar. The deviation of
certain values might occur due to different calibration
functions and different sensitivities of the detectors.
The total sugar content (averaged value from both
detectors) of the KNAUER honey and fruit blossom
honey was around 77 % and 73 %, respectively.
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Fig.2 Overlay of measured samples; ELSD traces: Knauer honey - blue,blossom
honey - red, agave nectar - green; 1) sucrose, 2) maltose, 3) glucose, 4) fructose
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MATERIALS AND METHODS

The AZURA® dedicated system for sugar analytics
with an additional autosampler was used for this
application. The system consisted of an isocratic
AZURA P 6.1L pump, an AZURA AS 6.1L autosampler,
an AZURA CT 2.1 column thermostat, and an AZURA
RID 2.1L refractive index detector. For the compari-
son also a SEDEX LT100 ELSD was used. The isocratic
method ran at a flow rate of 0.8 mL/min at a column
temperature of 75 °C. Water was used as eluent.
Detector settings of the RID 2.1L were set to 20 Hz.
Nitrogen pressure of ELSD was 3.5 bar. Eluent goes
through the nebulizer with a temperature of 65 °C,
the filter was set to 10 s and the gain was dynamic.
The samples were weighed, and 10 mL of water were
added. Before injection a further dilution with water
in a ratio 1:100 (ELSD) and 1:10 (RID) was carried out.
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CONCLUSION

Obviously, the ELSD provides a much higher sensi-
tivity. A concentration of 0.03 mg/mL was also mea-
sured with the RID, but the peaks were too low in
comparison to the ELSD and could therefore not be
considered for calibration. Chromatograms of this
concentration are displayed in the additional results
section. The advantage of the RID 2.1L lies in its high
linear range up to 1000 pRIU or more when using the
extended dynamic range. It was no problem here to
inject the undiluted samples but due to the chosen
calibration range a dilution was necessary. The honey
samples contained more than 60 % fructose and glu-
cose, as expected. The ratio of fructose and glucose
was also typical for honey. The more glucose a honey
has, the faster it tends to crystallize. The agave nectar
showed a different kind of sugar pattern.[1] No matter
which detector is chosen, besides the determination
of sugars, this application can also be used to diffe-
rentiate between natural products such as honey and
possible substitutes.
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ADDITIONAL RESULTS

Tab.A1 Calculated amounts of sugar in samples

Fructose Glucose Sucrose Maltose Sugar content
Detection Sample Description (g/100 g) (g/100 g) (g/100 g) (g9/100 g) (%)
ELSD 1 KNAUER honey 38.20 29.80 2.81 4.16 74.98
ELSD 2 fruit blossom honey 34.07 31.38 1.60 2.41 69.46
ELSD 3 agave nectar 51.34 15.57 0.82 0.94 68.68
RID 1 KNAUER honey 39.20 38.81 not detected 1.57 79.57
RID 2 fruit blossom honey 38.37 35.42 not detected 1.9 75.69
RID 3 agave nectar 52.04 16.3 114 0.78 70.25
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Fig.A1 RID trace of mixed standard at 0.03 mg/mL Fig.A2 ELSD trace of mixed standard at 0.03 mg/mL
Tab.A2 Method parameters Tab.A3 System configuration
Eluent A 4H,0
Gradient isocratic Instrument Description Article No.
Flow rate 0.8 mL/min  System pressure ~55 bar Pump AZURA P6.1L, isocratic APH30EA
Run temperature 75°C Run time 20-25 min Autosampler AZURA AS 6.1L AAAT0AA
Injection volume 20 pL Injection mode Full loop Detector AZURARID 2.1L ADD31
Detection wavelength RID Data rate 20 Hz Detector Light Scattering Detector Sedex 100LT ~ A0754-6
Time constant 0.05s Column AZURA CT 2.1 A05852
thermostat
Detection ELSD Temperature 65°C Column Vertex Plus Column, Eurokat Pb, 10 pm, 30GX350EKN
300x8mmID 03GX350EKN
Filter 10s Vertex Plus Column, Eurokat Pb, 10 pm,
30x8mm ID
Gain Dynamic
Software ClarityChrom 7.4.2 - Workstation, auto-  A1670
Nitrogen pressure 3.5 bar sampler control included

RELATED KNAUER APPLICATIONS

VFDO0160 - Determination of sugars and natural sugar substitutes in different matrices
VFDO0161 - Determination of sugars in honey using HILIC separation and Rl detection
VFDO0155 - Semi preparative xylitol purification with dedicated sugar purification system

VSP0013 - Simplified scale up for sugars with the AZURARID 2.1L extended dynamic range option
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https://store.knauer.net/shop/aph30ea-azura-r-p-6-1l-pump-isocratic-stainless-steel-10-ml-min-without-degasser-63164
https://store.knauer.net/shop/aaa10aa-azura-r-as-6-1l-analytical-autosampler-up-to-1240-bar-without-cool-heat-option-62886
https://store.knauer.net/shop/add31-azura-r-rid-2-1l-refractive-index-detector-62925
https://store.knauer.net/shop/a0754-6-sedex-lt-elsd-100lt-low-temperature-evaporative-light-scattering-detector-hplc-nebulizer-47818
https://store.knauer.net/shop/a05853-eluent-preheater-cartridge-for-azura-r-ct-2-1-id-0-18-mm-ca-8-ml-86417
https://store.knauer.net/shop/a1670-claritychrom-10-1-station-single-instrument-license-one-time-base-49392

