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Nuclear Magnetic Resonance technique for quality control

of cold-pressed rice bran oil

Jirada Singkhonratl* Chutima Ponchurdchai' and Wipharat Chuachuad Chaiyasit :

Abstract

A Nuclear Magnetic Resonance (NMR) method is developed and applied for fingerprint characterization
of rice bran oil from Thai domestic production and quantitative determination of fatty acid compositions. Freshness
evaluation was investigated by analysis of diacylglycerol or monoacylglycerol level in cold-pressed rice bran oil.
The investigation using S-carbon intensity of triacylglycerol as reference peak and internal standard demonstrated
that the method presented variance (Analysis of variance, p <0.05) with high Level of Confidence (95%). This
method allows rapid identification of rice bran oil in the market, claimed as cold-pressed rice bran oil from domestic
production in Thailand. Applying NMR technique, Thai export industry of rice bran oils can meet satisfied
specification by international importers without many wet, dirty and error prone chemical methods in Quality
Control laboratory. Qualitative analysis of diacylglycerol or monoacylglycerol showed no signal in freshly samples,
but revealed with slightly stronger peaks after one year storage, represent by proportion of 1,2-diacylglycerol and 1-
monoacylglycerol in triacylglycerol which changed over time. Results obtained in this study will serve as quality

control and useful reference for supplement development and pharmaceutical industry.

Keywords : Rice bran oil, Nuclear Magnetic Resonance, Quality Control, Product Freshness

: Department of Chemistry, Faculty of Science and technology, Thammasat University.
: Department of Chemistry, Faculty of Science, Naresuan University.
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e (acetone-d, 400 MHz): glyceryl units: O = 61.04
(1,2-DGA, HO-CH,-CHOR-CH,-OR), 61.80 (1-MGA,
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HO-CH,~CHOR-CH_-OH), 65.02-65.05 (1,3-DGA,
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Acid . 'HNMR™
GC-MS
types Method A Method B
C14:0  0.65+0.10 + +
C16:0  20.57+0.45 + +
C18:0 4.47+0.44 + +
Total  26.22+0.33  32.96+0.06  32.60+0.7
C18:1  42.2240.33  45.30+0.33  45.69+0.42
C18:2  29.31+0.54 18.21+0.69  18.16+0.75
C18:3 2.25+0.03 3.53+0.42 3.56+0.45
Y-RBO12
Acid . "HNMR"
GC-MS

types Method A Method B
C14:0  0.65+0.10 + +
C16:0  20.57+0.45 + +
C18:0  4.47+0.44 + +
Total  25.69+0.99  27.52+0.25  35.81+0.76
C18:1 44.15+1.56  47.86+0.12  39.80+0.73
C18:2  28.02+0.87  22.02+0.26  21.57+0.25
C18:3 2.13+0.14 2.59+0.14 2.82+0.17
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Totadn (oleic acid) C18:2-4a@AINTAR IU@dn (linoleic acid)

C18:3-uaaan3aa luatin (linolenic acid)
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