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Determination of Vanillin in Thai Hom Mali Rice Production Chain
by LC-MS/MS Technique
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Abstract

China is a major importer of Thai Hawm Mali rice from Thailand and earns high income for our
country. However, the detection of vanillin in exported Hawm Mali rice from Thailand has been reported since
April, 2021 which caused random sampling and recalled rice products. This study aims to survey and analyze
vanillin concentration in Thai Hawm Mali rice samples in rice production chain from foundation seed fields,
farmer fields, mills until exporters. Rice Department has developed a method for vanillin analysis referred
from China (BJS 201705) using liquid chromatography tandem-mass spectrometry (LC-MS/MS) technique.
The limit of quantitation (LOQ) of this measurement is 40.00 pg-kg™. The vanillin concentration from 223 rice
samples (13 Rice research centers, 120 farmer fields, 40 mills (both paddy and white rice samples), 5
community enterprises, and 5 packaged rice samples from supermarkets) ranged from < 40.00-378.90
ug-kg™" and the highest content was found in a packaged Hawm Mali rice from the supermarket. However,
Thai Hawm Mali foundation seeds which are physically and genetically pure seeds showed 107.46 pg-kg”
of vanillin while rice samples from farmer fields that only a drying process is applied showed the highest
vanillin concentration at 364.57 pg-kg’1. This can be implied that vanillin can be naturally found in Thai Hawm
Mali rice, in addition, there were no peaks of ethyl vanillin and methyl vanillin which are used as synthetic
vanillin markers found in any samples.

Keywords: Thai Hawm Mali rice, paddy rice, white rice, vanillin, ethyl vanillin, methyl vanillin, liquid
chromatography tandem-mass spectrometry (LC-MS/MS) technique, production chain
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Table 1 Condition of LC-MS/MS for vanillin analysis

Time (min) A (%) B (%)
0 75 25
2 50 50
6 50 50
7 75 25
9 75 25
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Fig. 1 Chromatogram of vanillin, ethyl van
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Fig. 2 Chromatogram of matrix blank sample (without adding synthetic vanillin) (a) and matrix blank sample

with adding synthetic vanillin (b)
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Table 2 Vanillin concentration found in Hom Mali rice samples from different sources in rice production chains

Vanillin concentration®

Source Province No. Type
(ug/kg)
1. Foundation Seeds 13 Paddy <40.00-107.46
2. Farmer’s fields Sakon Nakhon 10 Paddy 46.21-105.90
Surin 18 Paddy < 40.00-364.57
Nakhon Ratchasima 10 Paddy <40.00-120.88
Yasothon 11 Paddy 52.03-145.87
Udon Thani 10 Paddy < 40.00-270.00
Ubon Ratchathani 10 Paddy <40.00
Chaiyaphum 11 Paddy < 40.00-64.36
Mae Hong Son 10 Paddy <40.00
Chiang Rai 10 Paddy < 40.00-66.22
Chiang Mai 3 Paddy < 40.00-65.64
Chachoengsao 11 Paddy 99.56-156.40
Suphan Buri/Kanchanaburi 6 Paddy <40.00
3. Mill 40 Paddy <40.00-123.44
40 White < 40.00-200.47
4. Supermarket 5 White 70.31-378.90
5. Community enterprise 5 White <40.00-270.70

*Vanillin concentration < 40.00 ug/kg can not be accurately analysed
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Fig. 3 Vanillin contained in KDML105 rice samples (total 223 samples)
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Fig. 4 Biosynthetic pathways of vanillin (Source: Luziatelli et al., 2019)
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