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Abstract

The extraction of vitamin E from rice bran oil deodorizer distillate with distillate to acetonitrile ratios of
1:4 wiv by winterization at temperatures of 0 and -20°c respectively, purified extracted vitamin E by cold
saponification. Vitamin E concentration in the extract was determined using Reversed-phase HPLC. The
concentration of extracted vitamin E was 6,788.186+55.039 mg/kg. The maximum DPPH scavenging effect
of 0.1 mglkg extracted vitamin E was 98.178+0.004% and significantly (p<0.05) greater than synthetic
a-tocopherol, BHT, TBHQ and BHA respectively. According to the methods of reducing power and ferric
thiocyanate, the extract with vitamin E concentration of 0.1 mg/kg could inhibit the peroxidation of linoleic
more than 90% in 24 hours. The antioxidative properties and superoxide scavenging activity of the extracted
vitamin E was significantly (p<0.05) greater than synthetic a-tocopherol, BHT, TBHQ and BHA respectively.
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(Oryza sativa Linn,)
(endosperm) 70%
(rice husk) 20% (rice bran) 8%
(rice germ) 2% (Hoed €t ., 2006)
( , 2547) 8-10%
( (o (1 , 2545)
(stabilization)
(natural antioxidant) (tocopherol) (tocotrienol)
(oryzanols) low-density lipoprotein (LDL)
(Igbal €t &., 2005)
(distillate) (deodorization)
(sterol) (free fatty acid) (squalene)
(Verleyen, 2001)
(phytosterols) 14.8%
55 - unsaturated
4-desmethylsterols (campesterol, stigmasterol p-sitosterol) 70%
(Hoed €t &., 2006)
315 149 16,6 mglg (Ko et d., 2008)
19.4 mg/g ( , 2550) (2543)
(a-tocopherol) - (v-tocopherol) ' '
2,001 3,414% (crude rice bran oil) 100%
158 1.5-2.0 mg/g (Cherukuri
et a, 1999) ,
(micronutrient)
(@, (3, Y- and 5-tocopherol) . . -
(@, (3, Y> and 5-tocotrienol) 1 2 6-chromanol
(methyl group) 57 2 C16 saturated
side chain 3T 11" side chain

6-chromanol
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2 -
1 ' (Yoshida et &., 2007, Eitenmiller and
Lee, 2004)
1 , . ; ;
. Eitenmiller and Lee (2004)
2 , . ; ;
. Eitenmiller and Lee (2004)
o Cylli0y ‘
430g/mol ( , 2548)

(Cheong €t &., 2008)

(acylglycerol peroxidation)
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(Chu et a., 2003) . - -
(inflam  atoryangiogenesis)

icrovascular endothelial cells (Wells etal., 2010)
(intracellular antioxidant)
(polyunsaturated fatty acid) (biological membrane)
(Choi and Lee, 2009) - d
(chain-breaking antioxidant) 2 (phase Il enzyme
inducer) (acrolein-induced oxidative
stress) (retinal pigment epithelial cells)

(Feng et d., 2010)
BHT BHA

reactive oxygen species J |
(Senevirathne €t 4,

2006)
|
(antioxidant
activity)
, [
(Pokorny €t d., 2001)
(low temperature solvent extraction) (Ko €t a., 2008; , 2550)
(solvent extraction) (Chen and Bergman 2005; Delgado-Zamaneno €t d., 2004: Almeida
et a., 2001) (saponification) (Kim 2005; Park €f ., 2004; Ryynanen €t d., 2004:
Almeida etal., 2001)  enzymatic hydrolysis neutralization (Chu €tal, 2002) (molecular
distillation) (Qureshi etal., 1997) (Supercritical fluid chromatography)
(Mendes et al., 2005; Szulczewska-Remi €t al., 2004 Mendes €t al., 2002; Carlucci €t ., 2001; Hadolin €t
al., 2001)
Ko et d. (2008)
-40°c 24
( . . - - ) 89.9 mglg
(2550)

( - 2551)(
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) L4 (v -10°c
500
2843.74, 149.28, 2039.59, 215.37,
622.03, 8079.52, 668.98  14618.51 mglkg relative recovery 81.8, 89.7, 83.2,
92.6, 81.1, 824,914  82.9%

( , )
L 5 g
- winterization

(Ko 4l 2008)
winterization 11, 1.2, 1:3 L4 ()
0 -20°c
(cold saponification) (AQCS, 1997)
Reversed-phase HPLC (RP- HPLC) (Rangkadilok €t al., 2010)
2. (scavenging activity)
(antioxidant activity) 5
winterization
21 (scavenging activity) 2,2-Diphenyl-1 -picrylhydrazyl (DPPH)

- , tylated hydroxyanisole (BHA), tylated hydroxytoluene
(BHT) fe/t-butylhydroquinone (TBHQ)
winterization
2,2-Diphenyl-1 -picrylhydrazyl (DPPH)
( - , BHA, BHT TBHQ)
21 (W) DPPH radical 02 M
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! ' 30 v degree of free
radical scavenging activity 517 nm (Kim, 2005)
2.2 reducing power

winterization

winterization reducing power 02 M pH 6.6
(K;Fe(CNY) 1%wiv . 50°c 20 10%viv
trichloroacetic acid 4,500 25°C 10
‘ (FeCJ) 0.1%w/v ‘ 700 nm
(Kim, 2005)
2.3 (antioxidant activity)

winterization ferric thiocyanate method
thiobarbituric acid (
, BHA, BHT TBHQ)
winterization

0.02 M pH 7.0 0.2 M pH 7.0
37°c 5 1 (peroxide value)
24 500 nm
thiobarbituric acid test 20%viv
532 nm (Kim, 2005)
2.4 (superoxide radical scavenging activity)
winterization
reducing power
ferric thiocyanate method thiobarbituric acid test
( - , BHA, BHT ~ TBHQ)
0.05 M pH 105
3 M (EDTA2Na) 3 M 0.15%
nitroblue tetrazolium salt (NBT) 0.75 M 0.1
25°C 10 6 mU (xanthine oxidase : XOD)
25°C 10 . (CuCphe M
560 nm (Senevirathne et al., 2006: Kim, 2005;  Nagai et dl., 2003)
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1' '
winterization
winterization 0°c  -20° 1:4 (W)
(cold saponification) (AOCS, 1997)
RP-HPLC (Reversed-phase high performance liquid chromatography) (Rangkadilok
et d., 2010) -

- - 3,999.977+45.732,1,901.207+9.335, 887.002+4.049
6,788.186+55.039 (Mmg/kg)

(mglkg) winterization
1.1, 1:2, 1:3, 1:4 1
1 (mglkg) g g
(mglkg)
11 1,577.572+33.653  980.140+10.751 387.753+1.611  2,945.465+32.946
1:2 2,072.096+68.895  1,175.588+7.279  503.415+3.208  3,751.099+65.461
1:3 3,810.748+84.209  1438.396+9.252  668.159+2.976  5,583.223+88.742
14 3,999.977+45.732  1,901.207+9.335  887.002+4.049  6,788.186+55.039

1,098.35+1.712 598.044+7.266  322.318+11.268  2,018.713+18.869

winterization 0°c -20°c . .
6,788.186+55.039 (mg/kg) Ko et d. (2008)
1:20 (wh) -20 °c
24 . -
21,000 mglkg
winterization 0 -20 °c

(R " : )
Ko €t d. (2008) !
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L4 (wh) 0 -20 °c ‘

2 ‘ 22 C
cold saponification HPLC
0 -20 °c
80%
- 68.29  40.05 mglkg
78.71 98.24 mglkg (Kim, 2005)
40°c 200 bar
9,391.2 mglkg (Sarmento €tal., 2006)
25-77°C 4,000 mg/kg (Cherukuri €t ., 1999)
2. (scavenging activity)
(antioxidant activity)
winterization
2.1 (scavenging activity) 2,2-Diphenyl-1 -picrylhydrazyl (DPPH)

- , tylated hydroxyanisole (BHA), butylated
hydroxytoluene (BHT) tert-butylhydroquinone (TBHQ) (Kim, 2005)

winterization

14 0.1 mgkg 2,2-diphenyl-1-

picrylhydrazyl (DPPH) DPPH scavenging effect (%) 98.178+0.004%

DPPH scavenging effect (%)
80% 160 mglkg 1,1-Diphenyl-
2-picrylhydrazyl 95.170+0.284% (Kim, 2005) Kim (2005)
- - 68.29  40.05 mglkg Kim (2005)
DPPH scavenging effect (%) |qbal (2005)
2,2-Diphenyl-
1-picrylhydrazyl 51-79% 22-26 mg/
kg 59-74 mglkg
0.1 mglkg DPPH scavenging effect (%)
- , BHT, TBHQ BHA (p<0.05)
BHT, TBHQ BHA DPPH scavenging effect (%) (p>0.05)
DPPH 02 M

0.1 mglkg Vi DPPH

(- CBHT, TBHQ  BHA)
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2007, and Zhou €t ., 2002)

(oryzanol)
(Lerma-Garda et ., 2009, Zigoneanu d., 2008, Wilson €t d.,

DPPH BHT (second-order rate
constants) DPPH (Suja €t d., 2004)
Suja €t d. (2004) DPPH
(Sesamumindicum L) (second-order rate constants)
DPPH sesamol ( )
BHT 4.00, 3.71 0.37 |jivrls~Ix 105 sesamol
DPPH - BHT sesamol
- DPPH BHT
DPPH 02 M
( , BHT, TBHQ  BHA) DPPH
scavenging effect (%) Papuc €t a. (2008) sea
buckthom (Hippophae rhamnoides) DPPH ( 6 M)
sea buckthorn BHA BHT
94.7£3.2%, 74.7t2.6%, 54.812.4%  50.2+3.3%
2.2 reducing power
winterization
(p<0.05) 0.1 mglkg
' Kim (2005)
80% 160 mglkg
winterization
( , 2550) 10 mglkg
winterization
2.3 5 (antioxidant activity)
|
i winterization ~ ferric thiocyanate method
thiobarbituric acid ( :
BHA, BHT  TBHQ)
0.1 mglkg

90%

24
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= 99.03% Kim (2005)
(R2 - (%)
0.9953
' (%) 99.53%
0.1 mglkg
winterization
(%) :
BHTTBHQ  BHA 98.510.01, 74.2+0.04, 72.5£0.03, 71.6£0.02 ~ 59.9+0.03
4 2
2 m
(%)
() BHA BHT TBHQ a-tocopherol
0 6.5£0.05 10.6£0.01 8.810.02 14.70.01 19.7£0.01
1 53.810.03 60.0£0.02 59.610.03 65.2£0.01 91.70.03
2 56.110.02 68.1£0.01 67.7£0.01 69.1£0.03 94.720.02
3 57.7£0.01 70.320.04 70.1£0.01 71,7£0.02 96.9+0.01
4 59.940.03 72.5£0.03 71,60.02 74.210.04 98.50.01
5 54.7£0.02 69.1£0.02 67.7£0.03 72.520.03 98.610.01
3 0t
Naima €t d. (2011) Origanum glandulosum
(phenolic compound) (flavonoids)
HO) 60.78% BHT, BHA
25, 23 19%
= DPPH catechin
(Quercetin)
(P-sitosterol) BHT (¢ 4., 2009) catechins
conjugated linolenic acid BHT (Yang €t d., 2009)
rosemary BHA  BHT
thiobarbutyric acid-reactive substance (TBARS) (Sebranek €t

d, 2005)

01 mglkg
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) (p<0.05)
532

, BHT, TBHQ BHA

, BHT, TBHQ BHA
synergistic effect

(lipid peroxy
radical)
(Kim, 2005)
Kim (2005)
, - Sigma aldrich
(BHA, BHT, TBHQ  PG) 160 mg/kg
5
, (p>0.05) BHT
BHA
24 (superoxide radical scavenging activity)
5 winterization
reducing power 5 ferric
thiocyanate method  thiobarbituric acid test
( - , BHA, BHT TBHQ) (Senevirathne et al., 2006; Kim, 2005;
Nagai et al., 2003)
- BHA, BHT TBHQ
0.1 mglkg - BHT
TBHQ 50%
: BHTTBHQ
BHA BHT  TBHQ L,
(p>0.05) 3

68.7%
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0.1 mglkg
(%)
BHA 48.6£0.8427
BHT 52.8+0.8626
TBHQ 51,410.7685
a-tocopherol 57.310.5237
Bk 68.7+0.6842
Kim (2005) | :
NBT - Sigma aldrich
BHA, BHT, TBHQ PG 160 mglkg BHT, BHA,
TBHQ, PG
50% BHT, BHA Kim (2005)
TBHQ, PG - BHT, BHA
(p>0.05)
Kim (2005) 65.0%
68.7%
(2550)
Sigma aldrich BHA, BHT, TBHQ PG 10 mglkg
- BHA  BHT
50% '
(p<0.05)
BHA
BHA -
(p>0.05)  BHT TBHQ PG
(p>0.05)
0.1 mglkg DPPH scavenging effect
(%) - , BHT, TBHQ ~ BHA 98.2, 19.1, 10.1,
100 9.8 (p<0.05) BHT, TBHQ ~ BHA  DPPH scavenging
effect (%) (p>0.05) ' '

(%) -
BHT TBHQ  BHA 98.5£0.01, 74.240.04, 72.5:0.03,
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71.6£0.02  59.9£0.03 4

BHT TBHQ BHA BHT TBHQ
I, (p>0.05) TBHQ (2-(1,1-dimethylethyl)-1,4-
benzenediol) BHA (
2-tert-butyl-4-methoxyphenol 3-tert-butyl-4-methoxyphenol 90% 3-isomer)
BHT (2,6-di-tert-butyl-p-cresol 2,6-bis(1,1-dimethylethyl)-4-methylphenol) TBHQ
(5-10%) BHT
BHA tert-butyl 2 BHT
stilbenequinone BHA
BHT BHA ( , 2549
JECFA, 2005) BHT ~ TBHQ
(p>0.05) BHA
DPPH

BHT TBHQ BHA (p<0.05)
(oryzanol)

Kim (2005)
1,1-diphemyl-2-picrylhydrazyl radical (DPPH)
2.5-640 mglkg reducing
power method ferric thiocyanate method (FTC) 0, 2.5, 10, 40 160 mglkg

160 mglkg 160 mglkg
peroxidation
160 mglkg butylated hydroxytoluene (BHT, 160 mglkg) butylated
hydroxyanisole (BHA, 160 mg/kg) Superoxide radical scavenging activity antioxidant activity
(P>0.05)
Gadow et al., (1997) Aspalathin
Rooibos Tea (Aspalathus lineais) - BHT ~ BHA
((3-carotene bleaching) DPPH (a,a-diphenyl-(3-picrylhydrazyl)
automated rancimat methods BHT -
caffeic acid aspalathin
DPPH aspalathin
BHT - aspalathin
DPPH BHT
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14 () 0 -20%

(cold saponification) Reversed-phase HPLC
( - - ) 6,788.186+55.039 mg/
kg 01 mgkg  DPPH scavenging effect
98.178+0.004% - , BHT, TBHQ ~ BHA
(p<0.05) 90%
24
BHT TBHQ BHA (p<0.05)
()
. (2550).
1 1 (2545).
. (2548).

. (2011). [online]. Available : http:/lwww.thaiedibleoil.com/thai/detail 01.
html. [2011, Jan 22],
: . (2551).
).
. (2543).

(2547). . : ;
. (2549). (Radical Scavenging Agents).
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(Tocopherol)

(white muscle disease)

(free radicals)
1 (SOD) (antioxidant)

(Polyunsaturated fatty acid, PUFA)
(peroxide)

: (Waste product)
|



