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Abstract

A series of tests were conducted on the reesterification of rice bran oil containing high free
fatty acids (acid value=119.7) with theoretical equivalent of glycerol. Test results showed that
reaction rate (in terms of decrease in acid value) was increased as the reaction temperature
was increased regardless of the presence of the catalyst and reaction time (42.7, 21.5 and
10.0 at 170°C, 210°C and 250°C, respectively) and as the reaction time was increased
regardless of the temperature and the presence of the catalyst (31.1 vs 18.3 for 3 hrs vs 6
hrs). The presence of the catalyst (0.2% tin chloride) also accelerated the rate regardless
of the reaction temperature and time (36.9 vs 12.5).

Analysis by column chromatography showed that content of triglyceride in the oil was
increased to 72.9% and 61.19; from 10.49% and content of free fatty acids in the oil was
decreased to 1.49 and 6.19% from 60.2%, when the degummed oil was esterified at 250°C
for 6 hrs in the presence of and in the absence of the catalyst, respectively.

The results estimated from the iodine values indicate that polymer formation was not
significant, when the oil was esterified for 6 hrs at temperatures up to 210°C. However, it
was somewhat significant for the oil esterified at 250°C for 6 hrs. The catalyst did not
affect the polymer formation. Analysis by high performance liquid chromatography showed
that oleic acid (42.5%), linoleic acid (29.0%) and palmitic acid (20.39%) were the major

fatty acid components of the rice bran oil.
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Instrument Waters Associates ALC/GPC-244

Column Fatty Acid Analysis Column

Detector R 401 Differential RI Detector

Injector U6K

Pump M 6000 A

Flow rate 1 mi/min

Attenuator RI8&8 X

Solvent THF: Acetonitrile: Water
(20:45:33)

Chart Speed | 0.5 ¢m/min
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|
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Table 2. Florisil 2 320l EeyT|o AL i
28 = R U

Eluting solvent J Volume (/)
Hexane 120
5% Ether in hexane 100
15% Ether in hexane 150
259% Ether in hexane ) 120
50% Ether in hexane 120
29 Methanol in ether 150
49% Acetic acid in ether 150

Total : 910
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Table 3. oflAs|=3} vigo] XA

Reactant Rice bran oil+glycerol (theoretical
equivalent)

Catalyst Control (no catalyst) and

SnCl;+2H,0 at 0.2% of the reactant

Temp. (°C) 170, 210, 250

Time(hrs) 3 6

H.O removal | 10 mmHg of vacuum and agitation
by magnetic stirrer

Table 4. o828t B30 A28
2E|H2 gre] AHA*

o . " Fatty**

Molecular|{ Wt 9% of | Wt of | No. of acid
species molecularj each co-! moles equivalent

species |mponent:(102mole) (?O}Zmole)
Free fatty, 60.2 102.4 37.101 37.101
acid
Mono- 14.3 24.3 6.941 13.882
glyceride
Di- 1.5 2.6 0.428 0.428
glyceride
Tri- 10.4 17.0 2.032 0
glyceride
Others 13.6. 23.1 — 0

* Calculated on the basis of 200 m/ rice bran oil
and average molecular weight 276.2 of fatty
acid.

** Moles of fatty acid to react with specified
amount of compound.
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Table 6. 1M WM I =alE ez (HPLC)O| 2|8t

XAt =4
Fatty acid | Peak area | Correction | Weight %
Cl4:0 0.1 0.02 0.4
Cl6:0 5.7 1.05 20.3
Ci8: 0 0.4 0. 06 1.2
Ci8:1 9.9 2.20 42.5
Cl8:2 9.0 1.50 29.0
Cl8:3 0.5 0.08 1.5
C20:0 0.2 0.04 0.8
C22:0 0.4 0.16 3.0
C24:0 0.2 0.17 1.3
0.7
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Table 7. ol AH =8 vIEH, Fo| D|UR SHXE

of Bist
Weight %
Molecular species
Reactant ‘Product llProduct 2
Hydrocarbon 1.1 0.9 1.0
Sterol ester & wax
ester 7.6 7.3 7.4
Sterol 4.9 4,9 4.8
Subtotal 3.6 | 131 [ 13.2
Triglyceride 10.4 61.1 72.9
Diglyceride 1.5 15.4 11.4
Monoglyceride 14.3 4.3 1.1
Free fatty acid 60. 2 6.1 1.4
Subtotal | 864 | 869 86.8
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