
• Traditional rice analysis is done by transfer from the rice 

cooker and transfer into sample vial for analysis. However, 

during this transfer the volatiles might get lost. 

• In this study, the rice was automatically cooked by the PAL 

autosampler, so fragrances are released inside the vial. 

• Some fragrances are formed during the cooking process 

through the Maillard reaction. 

• High sensitivity of  PAL SPME Arrow allows to create 

aroma profiles even from trace compounds.

• PAL Method Composer software was used to create the 

Method, including Cooking and SPME Arrow Extraction

Introduction

• Rice is the seed of plant Oryza sativa which is the main 

carbohydrate source especially for East Asian 

• Aroma of rice is a key factor to attract consumer, so the 

production of fragrance rice has increased.

Full Aroma Profiles (TIC, green), and comparison
of Aldehyde content in raw an coocked Rice.

• Fragrance compounds are presented in following 

comparisons of the different rice seeds 
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Raw Rice Cooked

• Different rice seeds show different GCMS profiling.

• White Rice contains very little Aldehydes compounds as 

compared to other rice which have distinctive fragrance, 

such as the Basmati and Hom Mali rice.

• D-Limonene was detected in both brands of Hom Mali 

rice, but not other types of rices

• By cooking the rice, aromatic profiling has changed as 

well, showing that chemical reactions have occurred 

during the cooking. 

• By using the PAL Autosampler for rice cooking, all the 

volatile compounds could be preserved inside the 

enclosed headspace vial for well controlled and 

senstitive extractions by PAL SPME Arrow. 

• R.J. Bryant, Food Chemistry 124 (2011) 501-513. Volatile profiles of aromatic and non-aromatic rice cultivars using SPME/GC-MS 
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Aldehydes

Rice consumption 2018 in 1,000 metric tons

• The Thai Fragrant rice price could always be traded 2-3x 

higher price, when certified as Thai Hom Mali rice.

• Counterfeit rice issue occurred in Hong Kong, by mixing 

90% of low quality rice with 10% Thai Hom Mali rice. 

• Thai Hom Mali rice, is a preferred choice as “Thai 

Fragrance Rice” because of its “pandan” like smell 

• Some fragrances are formed through Maillard reaction.1

• The rice could only be produced in the northern part of 

Thailand, which provides the optimum climate to grow 

the rice and so, resulted in the higher trading value

• From chemical prospective, the Thai Hom Mali rice 

contains more 2-acetyl-1-pyrroline.

• PAL SPME Arrow was used in this study as a simple 

extraction method to create full fragrance profiles in 

various rice seeds, and to detect 2-Acetyl-1-pyrroline in 

Thai Hom Mali Rice.

2-Acetyl-1-Pyrroline can be used 

as target to distinguish different 

rice qualities. The extraction by 

PAL SPME Arrow reveals low 

levels in Basmati and White 

Rice. This compound can clearly 

distinguish the higher grade Thai 

Hom Mali Rice, with highest 

level in Brand A.   

• Traditional rice analysis was done by transfer from the rice 

cooker, but during this transfer the volatiles might get lost. 

• In this study, the rice was automatically cooked with the 

PAL autosampler, so fragrances remain inside the vial. 

• The Modular design of the Autosampler allows ful control 

by the Agilent Mass Hunter Sample List.

• Agilent GC 7890 MS 7000 with HP5MS Column was used 

as analytic system. 

PAL Method Composer steps (left) were used

tor automated cooking of rice and analysis.

Equipment

Fragrance Profiles

• Full Aroma Profiles were created by simple SPME 

Arrow extractions

• The profiles allows to select from Alkanes, Alkenes, 

Ketones, Alcohols and Aldehydes as target compounds. 
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• Detection was based on the algorithm of Agilent 

MassHunter Workstation Software, based on the library 
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more than 80. Peaks that possess low matching score 

would be classified as “Unidentified”.
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