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Abstract

The quality characteristic properties of rice bran extracts from a range of cultivars (i.e., Bukkyeong 2012-2, Hanahreum,
and Jasmin 85) that had been prepared using different extraction methods (i.e., supercritical fluid or hexane) were
investigated. The pH values of the hexane rice bran extracts were higher than those of the supercritical fluid extracts,
while the L values, a values, and b values were found to be 43.70-56.51, -1.73-0.80, and -0.08-9.97, respectively.
In addition, the iodine values of the supercritical fluid rice bran extracts (58.46-59.30 g) were higher than those
of the hexane extracts (41.30-42.80 g), while the acid values of the Jasmin 85 cultivars obtained from the supercritical
fluid and hexane rice bran extracts were 23.66 and 2.15 mg/g, respectively, which were lower values than those
obtained for the other extracts. Furthermore, the peroxide values of the bran extracts were 3.33-70.06 meq/kg,
where the values obtained for the supercritical fluid rice bran extracts (44.71-70.06 meq/kg) were higher than those
of the hexane extracts (3.33-35.67 meq/kg). In the case of the TBA value, the supercritical fluid rice bran extracts
gave higher values (68.23-124.55 mg/kg) than the hexane extracts (5.33-97.16 mg/kg). Moreover, the total tocopherol
contents of the supercritical fluid and hexane rice bran extracts were 10.20 and 10.63 g/100 g for the Bukkyeong
2012-2 cultivar, 8.30 and 7.35 g/100 g for the Hanahreum cultivar, and 4.85 and 6.94 g/100 g for the Jasmin
85 cultivar. The fatty acid contents of the rice bran extracts decreased in the order of oleic acid, linoleic acid,
then palmitic acid, and the unsaturated fatty acid contents of the Hanahreum rice bran extracts (81.21 and 80.60%)
were higher than those of the Bukkyeong 2012-2 and Jasmin 85 rice bran extracts. Our results therefore indicate
that the quality characteristics of the supercritical fluid Bukkyeong 2012-2 and Hanahreum rice bran extracts render
them useful for application in the food industry.
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Table 1. pH and color value of rice bran extracts prepared by different extraction methods and cultivars

Samle? - Color value
ample p
L a b

SO 5.07+0.082 55.27+0.07° 0.06:0.01° -0.08+0.07¢
S-RB 53920.11° 55.02+0.04° -1.0240.02% 2.910.03"
S-BRB 3624022 44260.16° -1.15£0.04% 747009
S-JRB 35540231 44.22+0.36° -1.6120.13" 9.34+1.06°
S-HRB 2.66+0.158 4370007 -1.07+0.03% 7.07+0.10%

HO 454+0.10° 56.51+0.23" -0.06+0.04° 035+0.02¢
HRB 5.98+0.18" 56.07+0.15" -1.73£0.04% 5.0840.15"
H-BRB 5.70£0.03° 49.58+0.22 0.800.06" 952013
H-IRB 5.800.01® 46.1840.18" -1.13£0.02° 9.97+0.20°
H-HRB 520003 45.54+029" -0.87£0.04° 9.43+0.24%

50, superctitical extract of commercial soybean oil; S-RB, superctitical extract of commercial rice bran oil; S-BRB, superctitical extract of Bukkyeong 2012-2 rice bran, S-JRB,
superctitical extract of Jasmin 85 rice bran, S-HRB, superctitical extract of hanahreum rice bran; HO, hexane extract of commercial soybean oil; H-RB, hexane extract of
commercial rice bran oil; H-BRB, hexane extract of Bukkyeong 2012-2 rice bran, H-JRB, hexane extract of Jasmin 85 rice bran; H-HRB, hexane extract of hanahreum rice

bran.

IMeanstSD (n=3) with different letters within a column (a-g) indicate significant differences (p<0.05).
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Table 2. Iodine value, acid value, peroxide value and TBA value of rice bran extracts prepared by different extraction methods and cultivars

Sample” Iodine value (g) Acid value (mg/g) Peroxide value (meg/kg) TBA value (mgfkg)
SO 59.56+0.33% ND? 52.70+0.06" 68.24+0.23
S-RB 57.36+0.73" ND 59.000.03" 118.96%1.05"
S-BRB 58.88+0.57" 30.21£2.59° 44.7120.18° 97.1120.63"
S-JRB 58.46+0.51° 23.66+0.86° 70.06+0.06" 124.55+1.16"
S-HRB 59.30+0.46" 94.92+1.17° 52.3040.12° 114.17+0.28*
HO 46.50+0.50° 0.09+0.012 31.67£1.15° 60.7247.19¢
H-RB 43.800.01° 0.09+0.01 35.67+1.53¢ 35.33+3.89°
H-BRB 42.80+0.07° 9.63%0.49° 17.67+4.16° 77.33+18.33¢
H-IRB 42.700.30° 2.15+0.32" 3334173 97.1623.75"
H-HRB 41.30=1.04° 18.89+1.01¢ 11.33+1.73° 71.33+13.86%

50, superctitical extract of commercial soybean oil; S-RB, superctitical extract of commercial rice bran oil; S-BRB, superctitical extract of Bukkyeong 2012-2 rice bran, S-JRB,
superctitical extract of Jasmin 85 rice bran; S-HRB, superctitical extract of hanahreum rice bran; HO, hexane extract of commercial soybean oil, H-RB, hexane extract of
commercial rice bran oil; H-BRB, hexane extract of Bukkyeong 2012-2 rice bran, H-JRB, hexane extract of Jasmin 85 rice bran; H-HRB, hexane extract of hanahreum rice

bran.

MeanstSD (n=3) with different letters within a column (a-g) indicate significant differences (p<0.05).

IND, Not detected
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S-BRB S-JRB S-HRB H-BRB H-JRB H-HRB
Fig 1. Total tocopherol contents of rice bran oil extracts prepared
by different extraction methods and cultivars.
US-BRB, superctitical extract of Bukkyeong 2012-2 rice bran; S-HRB, superctitical extract
of han-ahreum rice bran; S-JRB, superctitical extract of Jasmin 85 rice bran; H-BRB,
hexane extract of Bukkyeong 2012-2 rice bran; H-HRB, hexane extract of han-ahreum
7rn:e bran; H-JRB, hexane extract of Jasmin 85 rice bran.
Means+SD (n=3) with different letters (a-f) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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ol et JIFS W Aoz dHA UTh40). et e YA FE9 v FEEL EXSAE
o] Ak FEI A FEEHET & Zo2 Hh
AgM =4 Kim¥} Lee(41)9] AFAME v|7% FEE-L oleic acid9}
ZUA F Asks o] &ote] FET nAt FEES AW linoleic acid7} 22} 41.70%} 33.30% S <] 813 3L, palmitic
A 2e BAT A dojRl F 12F A Akl e acid, oleic acid 2 linoleic acid”} & A WAFEZA A A
Table 37} 2t} Z2AA 4 2 Hibg o] &dto] F=E3 A HAE 289] 80% o) AR St Baste] 2 A}
7 3252 oleic acid(C18:1), linoleic acid(C18:2) % AX| S T) 8 Lee 5(25)9] W7 FEE9] Ao =
palmitic acid(C16:0)<= 0= o] Wtow, 37[2] A4k 7% FE2E AL 2S£ A B AR
o] A AWke] 95% o] H]-&5 YERNSITE Palmitic t} oleic acidE 11, linoleic acid ThA A =3 =01,
acid= 16.38-19.35% = YISt on, FFo| wepr = o} EXSA AL g oF 829 A= =4 SHEAE,
& "% FZE(S-HRB, H-HRB)YIME 7H7t 16.38%, ol FF 9 FEWHY Sol uet s W oz
16.68%= Z4=o] 71 WAl S A om, 2p2Hl v 7t At
ZZE(S-IRB, H-JRB)°l| A 212} 19.29%, 19.38% & e}
7V ko] =4th Oleic acid(C18:1)= 42.73-47.35% =
vehgon, 294 2 dito g 223 A | & 2 <%
E(S-JRB, H-IRB)©| Z}2} 47.35%, 47.12% 2.2 JERY} &
o] 71 =3ttt Linoleic acidE 28.49-36.14% & UEFSLC. ZQAIS} ko B 223 n7} 2R T84S =)
H, F& metr = ghobs m|4 555 (S-HRB, H-HRB) T2} A Fx 2 FAEH o7 ARSIt pHY A%,
o| A Z}7} 36.14, 35.28% = YEl 3% Z linoleic acid Z9A A FE3 n)7kfoll A S &5 v tREY
drFol 7P kel BXSAA ke glolg w5 pH7} @A 23 HQh A% F Lgke] A ¢, E5
ZE(S-HRB, H-HRB)°l| X & 81.21%, 80.60% & L}E}L} & 297 FAFED 1) FE2EL Al 253 0| F2E
FSpA A dheFo] 71} HBtow, O theow B %t B} oA Jehdon, 294 §4FZ3 stolE n) 7}
FZE(S-BRB, H-BRB)| A= 79.18%, 78.72% =, AF2~R1 ZE(S-HRB)9I A 43702 7} BA| Jelyt) T30 u}
n]7} %% (S-JRB, H-JRB) A& 77.92%, 77.76% = }E} 2 297 &4 =Z3 u|g 22Eo gory=
Table 3. Fatty acid composition of rice bran extracts prepared by different extraction methods and cultivars
Fatty acids(%) S-BRB" S-JRB S-HRB H-BRB H-IRB H-HRB
Myristic acid (C14:0) 026 025 033 025 022 029
Palmitic acid (C16:0) 18.08 199 1638 17.84 19.38 16.68
Palmiloleic acid (C16:1) 021 0.15 0.24 0.19 0.15 0.17
Stearic acid (C18:0) 1.50 151 1.32 1.46 1.49 136
Oleic acid (C18:1) 4331 4735 42.73 4344 47.12 43.03
Linoleic acid (C18:2) 34.13 28.49 36.14 3358 28.54 3528
Arachidic acid (C20:0) 0.56 058 0.39 0.65 0.56 043
Eicosenoic acid (C20:1) 0.40 042 0.38 042 042 043
Linolenic acid (C18:3) 1.12 147 1.72 1.09 1.54 1.70
Behenic acid (C22:0) 0.18 0.19 0.14 042 024 024
Erucic acid (C22:1) ND2) 0.05 ND ND ND ND
Lignoceric acid (C24:0) 023 026 023 0.67 035 040
Saturated fatty acid (SFA) 20.82 2208 18.79 21.28 2224 19.40
Unsaturated fatty acid (UFA) 79.18 7.9 8121 7872 7176 80.60
UFA/SFA 380 353 432 370 350 4.16

US-BRB, superctitical extract of Bukkyeong 2012-2 rice bran; S-JRB, superctitical extract of Jasmin 85 rice bran, S-HRB, superctitical extract of hanahreum rice bran; H-BRB,
hexane extract of Bukkyeong 2012-2 rice bran, H-JRB, hexane extract of Jasmin 85 rice bran, H-HRB, hexane extract of hanahreum rice bran.

IND: not detected.
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