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(57) Abstract: Products which are effective
as a food or food ingredient may be pre-
pared by acetone fractionation of rice bran
oil. The products are spreadable, resem-
bling a nut butter in appearance and tex-
ture, and are shelf-stable, resistant to oxida-
tion, allergen-free and provide health bene-
fits to consumers. The products are pre-
pared by contacting rice bran oil with acet-
one to form a first oil/acetone mixture un-
der conditions to establish a temperature of
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the mixture between -15 to -30?C, with the
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fective to extract the wax, some triacylgly-
cerols, and phytosterols from the oil as a
solid phase precipitate. This solid phase
precipitate may then be recovered from the

& & 4 3 3 1 04,

ppm ppm

Figure 1

/JI"@LMLM

8 mixture and retained. The acetone fraction-
ation of the rice bran oil at these low tem-
peratures produces a solid phase product
that is significantly enriched with rice bran
wax, phytosterols and some fatty acids.
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healith besnefits Lo consumsrs, although that has not been
axplaored in these spreads to date.

Table 1. Solvent fractionation conditions for four rice bran ol spreads.

Sample Rice Bran Oil Acetone {°C]  Incubation [°C} Time [minutes]
{°Cl

14
o
o
Lt
=
—

i 2

[
Fndd
%)
A
S
-y
)

23 <20 <20 30

ek

4 23 26 -20 6l
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Table 2. Fatty acid compositions of rice bran ol spreads, reported as % composition.

Fatty Acid Sample 1 Sample 2 Sample 3 Sample 4 Crude RBO
14:0 (.43 .37 (.40 {1.37 .31
16:8) 17.64 16.49 17.01 1652 15.52
18:4 1.44 1.56 1.35 1.59 1.64

18:1¢9 401.26 44.73 41148 40.74 4230
1R:1 ¢t .82 6.82 .84 Q.82 0.00
18:2 35.28 35.61 3502 3351 3699
1R:3 1.63 1.76 1.76 1.77 1.95
2000 0.52 0.64 .63 .66 0.68
2001 1.63 6.76 .86 .56 0.00
22:0 0.43 .33 0.66 .60 0.24
24:0 .48 6.71 .84 (L83 0.37
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Table 3. Tocopherol, tocotrienol, and oryzane! composition of rice bran oil spreads.

Concentrations are in pgfe.

Sample 1 Sample 2 Sample 3 Sample 4 Crude RBO
a-tecopherod 186.1 207.03 16225 18928 329.90
@ -tocotrienol 11117 126.23 95.46 114,87 22910
B-tocopherol 7.98 8.92 7.21 X.64 14,40
v-tocopherol 74.78 88.42 70.31 77.56 116.95

v-toentriennl 291.55 340.7 2545 301.67 51154

S-tocopherol 2.20 2.89 2.5% 2.12 3.96

S-tocotrienst 9.33 12.62 543 10,34 15.13
y-oryzanol 2646 3027 2967 3071 13017
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Table 4. Phytosterol composition of rice bran oil spreads. Concentrations are in ug/g.

PCT/US2014/043385

Sample 1 Sample 2 Sampled  Sampled  Crude RBO
Squalene 18972.44 1655927 20320.65 16624.70 1574.48
Campesterol 3956.62 4264.43 419591 4241.02 248104
Campestanel 43034 461.93 402.62 444 35 247.10
Stigmasterod 3538.16 3716.27 3805.70 378336 1834.06
Stosteret 6894.91 882864 759481 §414.78 6314.98
Sitastanet 532.23 6{y7.23 618,31 583.62 350,00
A-5-Avenasterol 841.82 §97.73 ¥82.98 936.57 61618
Cycloartenol 6359.05 7318.47 675217 721747 477295
A-7-Avenasterol 794,31 684.77 92805 968.34 30121
24-methyleneeycloartannd 8012.03 §910.93 833,70 BOYR.2T 337029

34
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Table 3, Physical properties of rice bran oil spreads.

Property Sample 1 Sample 2 Sample 3 Sampled  Crude
RBO
SEC of cold shary [%] .87 .79 1.24 (.92 -
SFC of final product { %] 20,10 27.89 2841 27.64 1.96
Molar proportion: wax .37 .34 0.37 .33 -
Molar proportion; TAG 0.63 .60 {163 .67 -
Dropping point [°C] 66.37 66.2( £64.90 63.42 -
T1 {onset, *C} -26,77 -27.33 26487 -27.67 ~
T1 {end, “C} 6.98 6.92 7.41 7.29
T2 {onset, °C} 7005 70.13 TH.83 FERE -

Heat of melting at 75- -

79°C {Hy] 57.553 .62 56.61 47.55
& [Pul 5.16-10° 476107 R.89-10° 3971 -
G [Pal 8.95-10° g.02. 10 1.7210° 7.93-10° .
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Fable 6. Yields of spreadable rice bran products.
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Breads wsre

soared as follows:

Control Recipe 25% Fat Replacement 509% Fat Replacement

240 mb milk 240 mb milk 240 mb milk

£

=

legg Fegg teg

g et

¢
1]

28 g margarine 21 g margarine {4 g margarine

7 g rice bran oil spread 14 g rice bran oil spread

67 ¢ granulated sugar 67 g granulated sugar 67 ¢ granulated sugar

3 gsak 3 g sak 3 g salt

373 g all purpose flour 375 g all purpose flour 375 g all purpose flour

4 g active dry yeast 4 g active dry yeast 4 g active dry yeast

Ingredients were

hine in

.y oy ¥ g o o .
oad bhread mag

b et ey
2 B ANIaEra

the arder listed. Lo ware haked

S ST S e e 3wy
set Lo medium,

was bhriefly coolsd in the
plaged an & Coelling racs

wrappad until ssnsory

Senzory svaluabion of

e} § e e
booths lights to
petwesn samples, Triangle tests were administered as described

el
&
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