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Introduction

Honey is a natural product that has been 

used since ancient times. It is a rather 
complex product with a relatively high 

market price.

As such, this makes it a prime target for

fraudulent adulteration. One of the main
sources of adulteration of honeys is the

addition of High Fructose Corn Syrup

(HFCS) which can be difficult to detect 
with conventional techniques (Hernandez 

1998). The analysis of 13C/12C isotope 
ratios provides a very effective tool to 

quantify small isotopic variations that occur 
in natural compounds from different 

origins. The isotopic technique for the 

detection of adulterated honey is based on 
the fact that there is a natural difference in 

isotopic ratios between plants presenting 
C3 and C4 photosynthetic pathways 

(Kruger and Reesman 1982). Generally, 

C4 plants, for example corn, have d13C 
ranging between -8 to -20‰, whereas C3 

plants, generally nectarbearing plants, 
present values between –22 and –35‰. 

The experiment described here illustrates 
the ability of the 13C analyses by Isoprime

Ltd EA IRMS to detect different levels of 

adulterations of a pure honey.

Sample Details Weight δ13C Mean St.dev

(mg) (vs P.D.B.)

1 Cane_1 3.278 -11.06 -11.01 0.05

2 Cane_2 3.448 -11.02

3 Cane_3 3.362 -10.96

4 Sucrose_1 3.37 -10.63 -10.59 0.04

5 Sucrose_2 4.38 -10.55

6 Sucrose_3 3.92 -10.6

7 5_1 3.6 -23.29 -23.32 0.04

8 5_2 3.09 -23.37

9 5_3 3.76 -23.3

10 1_1 5.05 -22.57 -22.71 0.12

11 1_2 3.2 -22.79

12 1_3 3.34 -22.78

13 3_1 3.6 -20.22 -20.21 0.06

14 3_2 4.5 -20.14

15 3_3 3.5 -20.27

16 4_1 3.3 -20.82 -20.89 0.1

17 4_2 4 -20.96

18 2_1 3 -21.56 -21.54 0.02

19 2_2 3.6 -21.52

20 2_3 3.8 -21.53

21 Sucrose_4 3.8 -10.8 -10.76 0.09

22 Sucrose_5 3.3 -10.83

23 Sucrose_6 3.25 -10.66

Experimental

Analyses were performed on a IsoPrime
Isotope Ratio Mass Spectrometer connected 

to an Elemental Analyser via the Isoprime
Continuous Flow (CF) interface.

Six different samples were analysed including

an authentic honey sample, a sample of

sucrose and 4 samples with different levels of
adulteration of the pure honey with sucrose.

Results

The complete set of results is shown in Table 1. The cane sample is a 

working standard used at Isoprime, and it has been calibrated against 
international references. Samples were analysed in triplicate except for 

sample 4.

This table shows the quality of the 13C analyses performed with the

Isoprime system with external precision generally below 0.1‰, which 
enables the detection of small variations in d13C values

The very good agreement between the actual levels of adulteration of the 

pure honey with sucrose and the calculated levels of adulteration from the 
d13C values is illustrated in figure 1.
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Figure 1 Correlation between the δ13CPDB and the degree of adulteration. 

Conclusions

We have shown with this experiment that

continuous flow EA-IRMS for d13C is a very

powerful tool for the detection of honeys
adulterated with sugar.
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