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Abstract

Project Code : MRG4780016

Project Title : Quantitative Analysis by Partial Extraction with the Aid of Partition

Coefficient

Investigator : Dr.Supathra Lilitchan, Mahidol University

E-mail Address : phsli@mahidol.ac.th, supathral@yahoo.com

Project Period : 1 September 2004 - 31 August 2006

A complete extraction of a solute from a solid or liquid sample has been
routinely practice in the classical method of analysis. It is time consuming and requires
a special apparatus. In this study, a partial extraction method is developed for
quantitative analysis of y-oryzanol. The adsorption coefficient (K,) is determined by the
accurate weight of two identical samples filled with organic solvent of different volumes
and solved by two mathematic equations.

Total lipid and y-oryzanol determined by using hexane partial extraction with UV-
Spectrophotometer are 20.27% (dry weight basis) and 3.43 mg/g (dry weight basis),
respectively. The obtained values are close to those determined by Soxhlet extraction
method (21.25%) for total lipid and 3.67 mg/g y-oryzanol in RD 6 rice variety. The
proposed method consumes less hazardous organic solvents, takes shorter extraction
time and no special extraction apparatus is required. Total lipids and y-oryzanol in 9 rice
bran varieties were analyzed by the developed technique. Daw Dum 5647 variety had
the highest total lipid and y-oryzanol while the lowest was found in KD XBT 313-19-1-1
and SP XBT 43-7, respectively. The Ky value of the lipids and y-oryzanol between
hexane and bran at 30°C are between 1.16 - 2.00 and 2.02-2.65, respectively
(depending on the moisture content of the bran). The effect of solvents on the extraction
of y-oryzanol from rice bran was also studied. It was found that isopropanol was the
most suitable solvent for extraction and determination of y-oryzanol in rice bran. It

showed better agreement with the total extraction method.



Furthermore, the partial extraction with RP-HPLC was developed for the
simultaneous determination of y-oryzanol and ferulic acid in RB. Gamma oryzanol
determined by using partial extraction and RP-HPLC is 2.64 mg/g in Hom Nin rice
variety, whereas vy-oryzanol determined by using partial extraction with UV-
Spectrophotometer is 2.66 mg/g. Ferulic acid determined by using partial extraction with
RP-HPLC is 0.36 mg/g. The Ky value of the y-oryzanol and ferulic acid between
methanol and bran are 0.99 and 0.60, respectively.

The proposed method may be able to extend to the determination of total lipids,
y-oryzanol and ferulic acid in different food formulas. If the Ky value of a solute is
known, the amount of that solute can be determined in only one step of partial
extraction under the same condition, i.e. temperature and moisture content. Thus, the

analysis is very rapid and economical.
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