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Rapid Discrimination of Honey from the Same Botanical Origin 
but Different Brands Using Infrared Spectroscopy 

 

Abstract: 

Honey of the same type exhibits chemical variations due to differences in origin and brand. The 
precise determination of the origin and brand of similar honey has significant practical implications 
for both quality supervision and control. This study focuses on honey samples from six brands—
Baihua, Guanshengyuan, Huatong, Shancui, Tongrentang, and Zhanqiao—and utilizes mid-infrared 
spectroscopy to scan the samples. A chemometrics approach is employed to establish a model for 
honey variety identification. The results indicate that, after spectral preprocessing, the establishment 
of models for the identification of honey origin or brand allows for satisfactory predictions for the six 
brands studied. Jujube flower honey yields ideal identification results, while locust honey results are 
less satisfactory. 
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1, Experimental Conditions 

1.1 Materials and Methods 
Honey samples were obtained from different well-known brands, totaling six brands including Baihua, 
Guanshengyuan, Huatong, Shancui, Tongrentang, and Zhanqiao. The samples were sealed in plastic 
bottles and stored at room temperature (20-25°C). 
1.2 Instruments and Accessories 
FTIR-7600 high-end Fourier-transform infrared spectrometer; 
Liquid testing accessory with single ATR attachment (zinc selenide crystal, 45° incidence). 
 
1.3 Testing Conditions 
Resolution: 4 cm⁻¹ 
Scan times: 32 times 
 

2, Spectral Analysis 

2.1 Overlay of Test Spectra 
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date flower honey 
 

 
 
Locust Honey 

 
 
2.2 Similarity Analysis 
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Similarity analysis was conducted on two types of samples, and the results are shown in the above 
figure. The results indicate a distinct difference between Tongrentang and the other five brands 
(Baihua, Guanshengyuan, Huatong, Shancui, Zhanqiao) in both jujube flower honey and locust honey 
samples. However, the differences among the other five brands (Baihua, Guanshengyuan, Huatong, 
Shancui, Zhanqiao) are not significant. Therefore, direct similarity analysis cannot effectively 
distinguish between the jujube flower honey and locust honey of all six brands. 
 
2.3 Multivariate Statistical Analysis 
 
Based on the results of the similarity analysis in section 2.2, Tongrentang's jujube flower honey and 
locust honey show some differences from the other five brands (Baihua, Guanshengyuan, Huatong, 
Shancui, Zhanqiao). Therefore, in multivariate statistical analysis, only the honey from the other five 
brands (Baihua, Guanshengyuan, Huatong, Shancui, Zhanqiao) excluding Tongrentang is considered. 
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Using Principal Component Analysis (PCA) for sample analysis, the results are displayed in the above 
figure. The honey samples from the five brands are essentially overlapped, making it challenging to 
distinguish between them. This further validates the conclusion from the similarity analysis in section 
2.2. 
 

 
Using Partial Least Squares Discriminant Analysis (PLS-DA) for analysis of honey samples from five 
brands, the results are shown in the above figure. For jujube flower honey, among the five brands, 
Guanshengyuan, Huatong, and Shancui are distinguishable from Baihua and Zhanqiao. For locust 
honey, among the five brands, Guanshengyuan, Huatong, and Zhanqiao are distinguishable from 



 
 
 

                                        
APPLICATION NOTE: FTIR-034 

Tucson AZ GmbH | Berliner Allee 59, 40212 Düsseldorf | Geschäftsführer: Weiguang Li 
Sitz der Gesellschaft: Düsseldorf | Registergericht: Düsseldorf, HRB 86671 

Umsatzsteuer-Identifikationsnummer (USt-IdNr.): DE291571893 / Steuernummer: 15/460/00701 
Email: info@ts-az.de   www.ts-az.de 

 
 

Baihua and Shancui. 
 
2.4 Classification Pattern Recognition 
(1) Jujube Flower Honey Brand Identification 
Using the training set data of jujube flower honey from six brands with a Support Vector Machine 
(SVM) algorithm, the results are illustrated in the following figure. In the jujube flower honey test set 
data, only three brands (Guanshengyuan, Huatong, and Tongrentang) can be recognized at most in 
one iteration, with the recognition rate for the remaining three brands being relatively low. 
 

 
 
Building a model using the training set data of jujube flower honey from the three brands (Baihua, 
Shancui, and Zhanqiao) that cannot be recognized by the above-mentioned model, pattern 
recognition was conducted. Through exploration, the Partial Least Squares Discriminant Analysis (PLS-
DA) algorithm was utilized, and it was able to recognize two brands (Baihua and Zhanqiao), while the 
recognition rate for the Shancui brand was relatively low. 
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Further, a separate model was established specifically for the Shancui brand to conduct pattern 
recognition. Through experimentation, the Partial Least Squares Discriminant Analysis (PLS-DA) 
algorithm was found to effectively recognize two brands (Baihua and Zhanqiao). 

 
 
(2) Locust Honey Brand Identification 
Utilizing the training set data of locust honey from six brands with the Support Vector Machine (SVM) 
algorithm for pattern recognition, the results are illustrated in the figure below. In the locust honey 
test set data, only one brand (Tongrentang) can be recognized, with the recognition rate for the 
remaining five brands being relatively low. 
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Building a model using the training set data of locust honey from the five brands (Baihua, 
Guanshengyuan, Huatong, Shancui, Zhanqiao) that cannot be recognized by the above-mentioned 
model, pattern recognition was conducted. After thorough exploration under all conditions, the 
model proved unable to recognize any of the five brands (Baihua, Guanshengyuan, Huatong, Shancui, 
Zhanqiao). 

 
 

Conclusion 

The study involved spectral scanning of honey samples using mid-infrared spectroscopy, coupled with 
chemometrics methods, to investigate samples from six brands: Baihua, Guanshengyuan, Huatong, 
Shancui, Tongrentang, and Zhanqiao. A chemometrics approach was employed to establish a honey 
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brand identification model. 
 
The results indicate that, after spectral preprocessing, establishing a honey brand identification model 
allows for satisfactory predictions for the six brands studied. The identification results for jujube 
flower honey are ideal, while the results for locust honey are less satisfactory. 
 
 
 
 
 
 
 
 


