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Abstract

Volatiles of cooked rice were extracted using static headspace solid phase
microextraction (HS-SPME). A three phase SPME fiber DVB/CAR/PDMS was selected
due to the wide range of volatiles (low to medium boiling point) were extracted more
efficiently than one or two phase SPME fibers. Optimum equilibrium temperature,
equilibrium time and exposure time were 30°C, 15 min. and 30 min. respectively. The
selected SPME fiber and optimum conditions proved to be the method that provided the
most representative cooked rice aroma.

Collected volatiles of cooked fragrant rice, Thai Jasmine rice 105, Indian Basmati
rice and American Jasmati rice were separated and characterized using GC-O, GC-
PFPD and GC-MS. A total of 23, 23, and 22 aroma active volatiles were detected in
Thai Jasmine rice 105, Indian Basmati rice and American Jasmati rice respectively. 2-
Acetyl-1-pyrroline (2AP), the cooked rice character impact volatile was detected in all
three fragrant rice samples. This volatile has been previously reported as character
impact volatile in fragrant rice. The new character impact volatile was also described the
same as 2AP “cooked jasmine rice”. This new aroma active volatile was detected in Thai
Jasmine rice 105 and was identified as 2-acetyl-2-thiazoline (2AT). The 2AT was only

detected in Thai Jasmine rice 105 but not in Indian Basmati rice and American Jasmati
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rice. This is the first new character impact volatile reported in cooked Thai Jasmine rice
105.

A total of 36 aroma active volatiles were detected in all three fragrant rice
samples and 31 volatiles were identified. These volatiles contributed to the overall rice
aroma. The 31 identified volatiles were grouped into six chemical classes: aldehydes,
alcohols, sulfurs, ketones, esters, and nitrogens. The aldehyde group contains the
largest number of volatiles in all three fragrant rice types contributing as much as 48-
52% of total number of volatiles. The other volatile groups contribute differently to the
aroma of each type of rice. The relative number of volatiles in Thai Jasmine rice 105
were: aldehydes (48%) alcohols (24%) ketones (9%) and sulfurs (9%) respectively. The
relative number of volatiles in Indian Basmati rice were: aldehydes (52%) ketones (19%)
and sulfurs (14%) respectively. Similarily, American Jasmati rice had: aldehydes (50%)
sulfurs (20%) and ketones (15%) respectively.

The 36 volatiles were grouped to 9 odor groups: green, sweet fruity/floral,
minty/citrusy, cooked/mushroom/ musty, sweet/roasty/nutty, fatty/metallic, spices,
sulfury/meaty and medicine. The sum of the odor intensities of each odor group were
displayed in spider web diagrams for each fragrant rice . The differences of the odor
profiles were profoundly different. The odor intensity of odor group “fatty/metallic” were
similar in all three fragrant rice samples. The odor “sulfury/meaty” was observed in
Indian Basmati rice and American Jasmati rice but not in Thai Jasmine rice. Indian
Basmati rice contained greater sweet fruity/floral total intensity than American Jasmati
rice. The odor profiles all three fragrant rice samples were noticeably different.

The 2AT was detected in cooked Thai Jasmine rice and was quantified using
headspace standard addition SPME with selected ion GC-MS at m/z 129 and 60. The
concentration of 2AT was determined to be 0.45 pg/kg in cooked rice. Sensory studies
indicated that non-fragrant rice fortified with 2AT at 0.6 - 0.9 mg/kg closely duplicated the
aroma of freshly cooked jasmine rice. This is the first time 2AT has been identified and

quantified as a new character impact volatile in cooked Thai jasmine rice.
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