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Effects of chemical refining on contents of oryzanol, phenolics and free
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Abstract ; Due to its high nutritional value and good stability, rice bran oil attracts much attention. The
properties and accompanying micronutrients of rice bran oil are directly affected by the refining process.
Eight stages of rice bran oils including crude oil, degumming oil, dewaxing oil, physical deacidification
oil, neutralization (alkali refining)oil, decolorization oil, deodorization oil and winterization oil were se-
lected to systematically study the effects of chemical refining on the acid value, peroxide value and con-
tents of oryzanol and phenolics. Four methods were used to determine the free radical scavenging capacity
of rice bran oil. And the correlations between acid value, peroxide value, oryzanol, phenolics and the
free radical scavenging capacity were studied. The results showed that the loss rates of oryzanol and phe-
nolics after refining were 82% and 94% , respectively, and the free radical scavenging capacity of rice
bran oil determined by ABTS, FRAP, ORAC and DPPH methods reduced by 91% , 47% , 92% and
58% respectively compared with crude oil. The results of free radical scavenging capacity determined by
four methods significantly correlated with contents
of oryzanol and phenolics (P < 0. 05). The
results of ABTS, ORAC and DPPH methods were

RS HEP:2018 - 01 -22; &[5 H#7:2018 - 06 - 28
EETH TLRAF R A S EOR E R E GRS A IR

RN (SKLF — ZZA —201705) s 4 o 8 56 53 AR50 b4 significantly correlated with the acid value (P <
PR K HE (1990) 20 FE L, BF5e i g 0-05).
T. 5% 3% (E-mail ) zhiyanzhang88 @ 163. com,, Key words :rice bran oil ; refining; oryzanol ; phenol-

BIEIEE XA, B2 (E-mail) liuruijiel 63@ 163. com,, ics; free radical scavenging capacity; correlation



2018 4F 57 43 %% 55 10 1 el

g 9

REKA & TR (R, BRI PR AL & 3, AN AR
JTIR & it i 80% LA b, i iy B BE 4 b At AR 0t vy
0% ~250% , ELAFEAYER AHY) S B AR
EEMMZ IS, A 4ER SRR A a5tk
Wy, ARG A AL SOS R B R AERE S . R
MR RIS R B A%, IR L2
FAR 2L o RN i — B 4y BN A Ak ks
i RS BRI 2R R R A HORS H
IV L E

THER B hERE ) 2P B AT AL RE I Y &
T B e e AL PR AL b B 2 A
2,2 -HRA - (3 - &Hk - FIFHEME - 6 — fiiiR) —
BeEh (ABTS) 1% Bk B 13k J5L (FRAP) 2%, Hi %8 fL g
JHEECNE (ORAC) I A1 1,1 - 2R%E -2 - =fdk
FPE(DPPH) %, Szydlowska — Czerniak %‘?H_S] WF 5%
TSR ARSI AR AR S R B B AR T, XA
/PO LRI I R ST NATE S KRS 405 i i
THER A HAERE S AT T OFTE 0T o

ST ASOCRAE T ORBURIHR T Aok, LG
THUS B R A BRBER | R0 RO ) LB R
FBE G S5 L R KT A BIE SR 42, BF SRS H5 L)7
X REOR TR (L 2ok A8 A0 A L 4 44 3R G 1 & 1 Y 2
i, 7% F] ABTS . FRAP (ORAC #11 DPPH 4 #i&5k: H
H L5 VA PEAGORT R 0 R R T R B el BERE ) 5
Wil , 45 J >R ] Pearson AHICE 2 BT F 5 BR (R 4 %A1k
B A 4ER S-S5 ER B S RE ) Z MR G &R, LA
$ 0 REOR T RS TR I N TR AR
1 w57 =E
1.1 sttt

FERIHIRE (B B e arty L e s i 6 R it o A0
NN ST N R T S SN S N E b
J "o ABTS.TPTZ FL AAPH DPPH Trolox FI{r 4t 2%
SELW T Sigma 23] s FRARENIG] R TR PR
CWE GIBRERER  L1R . SR Ry oy B 4l

7 L B M1 2E BUINRE (Diol SPE 6 mL/500
mg) , 56 [E FEIF A W] 5 1525 5 RO AH (35 AL, Waters
/1) 5 SpectraMax M5 22 3 GEif# #5 1X , Molecular De-
vices(MD) A H] o
|
12,1 RORMAH AR bRl &

L2 1.1 BRIE 5 i A n il

PR A I E 2 B GB 5009. 229—2016 ( £ fi &
S EGARUE B R O B E ) L DA AR A 4R
AT AR E R 5E 2 R GB 5009. 2272016
(B Z A EZbRE &g S E R E)

1.2.1.2 #YEREHANE

P BRI A B W 0 A
WO (L5 o FH 5 O A i 8 25T, L S R
Zli#Hl, Lichrospher NH, {2 3% 4% (250 mm x 4. 6 mm x
5 m) ;AR 40 C 5 B K 324 nm (KB i i 0. 8
mL/min ; R[] 20 min; AL E 10 wl,
1.2.1.3 Rl i E

SBOHE F A DA S SCHR [ 9 — 10 ] 1B 19 J7 v
HEAT A 2R A B, B HR 22 1y, 2 1t 0 2 £ FH A bk
My iiAT o SR DIEE A ol R NIRRT RE
% (mg GAE/100 g) Frr
1.2.2 B AL ERAE 1 &
1.2.2.1  BEYIA T &

FELW Il PR T BEY) I $2 S B] Szydlowska —
Czerniak 25" J5: . B 4.0 o R YRR & F 20 mL
PREORESHL, A S mL BB, 72 RS AL 4R TR &) 30
min,3 000 r/min &.0» 15 min, 202G, B E
JEWEW A% F R IR S A4 W, & I A O T
=20 CUkFI AT, % H
1.2.2.2 ABTS

Z: M Szydlowska — Czerniak 2l Jrvk o E 2 ml
ABTS F 2k TAEMRS 30 wL ke 3R UK T 8
mL AR ARSI, 2R & 145, & I AL K vz 20
min , FEFRX 734 nm PR B, FEEE IR S %
I HTE T BR BB 0 LA s B[R AR B iy BE 35 BR 3 P s
Trolox H RN
1.2.2.3 FRAP ¥

Z: M8 Szydlowska — Czerniak 24l e B 0. 25
mL JiTRE PR UK .2 mL FRAP &1 5. 75 mL 7K
T 10 mL LN, I EE TKER . EEH T
H 10 min J5,10 000 r/min B.0> 10 min 52 @A, 3F
1 0.22 pm i, £ 593 nm NN EROGEE , HEEA
HHEE . H i AEERRAE T LA [FFEROE R e
Trolox F /N6
1.2.2.4 ORAC ¥

Z: M8 Szydlowska — Czerniak 2l e HY 30
L R PP P BB 8 s 3 PR B R Trolox A 9E YU
T 96 FLAREHFIRA N 180 L FL I , Pk
P25 2 min,37 °C F AL E 10 min, BUH 96 FLE (4
BEPRARINA 30 WL AAPH I WORGES B SOV . AR
WA 485 nm S 538 nm (54T, #EAT %
SER DGR BRI E o B S min JUE 1K, TEFEOLIR
JERE R R SR A (R, B R IE 3 AN
flo BRHARELHEXTIRAL . HT i + FL 2856 + AAPH
M5k s 25 4 I + FL 280G + AU AAPH A i)



10 CHINA OILS AND FATS

2018 Vol. 43 No. 10

JEo B HEREBRBE ST LA B[R G S vl e AR
ZE Trolox THFE/R o
1.2.2.5 DPPH ¥

27 Szydlowska — Czerniak L4 e HR 100
pL A FH AR SRR 5 3 mL DPPH FR 9 R LA %
1.9 mL HESR G, TEIRKAL N 2 h,517 nm £

W, R EATRORZE . B ILTE R AR LRI EAE A
1 SE G bR 2T Trolox HFRIN .

2 HER5ite

2.1 AR R R TR S A

Emegeyn( i)

®1 BAEIBEFEAENRECEUESEINEHIE

FE {8 (KOH) / (mg/g) EAE/ (mmol/kg)  B4ER R/ (mg/100 g)  HE{ &/ (mg GAE/100 g)
EEii 13.41 0. 12" 1.68 £0.10* 1485.26+29.71" 24.30 £0.67"
JU RS T 15.76 £0. 14* 2.00 +0.07 1463.74 +73.19" 16.84 +0. 25"
iR 15.72 £0.13" 2.81+0.09" 1 611.30 £48.34™ 28.04 £1.30°
JI il 0.58 +0.03° 1.80 +0.07 1 818.04 = 145. 44* 21.07 +1.32°
ERpIb 0.22 +0.05° 3.11 0. 12 207.97 +12.48° 1.94£0.17°
iR 0.15 £0. 04" 0.41 +0.27° 252.75 £12.64° 0.83 £0.22°
Ji 3l 0.13 £0.01° 0.47 +0.13° 313.35 +15.67° 1.65 £0. 44
Jis R il 0.10 0. 03" 0.81 +0.04° 274.76 +13.74¢ 1.51 £0.37°

T B S IE = ARifE 22" 205 s P AR A R A B 12257 (P <0.05,n=3) ¢

B 1 ], FEOR I A R (6 ( KOH) 7E B iR T.)%
WETRE(P <0.05) , A Wi fg i i R (KOH)
(0.10+0.03 )mg/g, ¥ /& E R — il AL E ( <0.2
mg/g) ;2 S AU BTN Ha A Hh ip Sl A, G 1 i 3k
SAARME R (0.81 £0.04 ) mmol/kg, il /2 [F 512 H
— G FR AR ( <5. 0 mmol/kg) 1P

BYEZE S NTEI (1 485.26 £29.71 ) mg/100 g

WiJEﬁEE?’HﬂE@(z74 76 £13.74) mg/100 g, ik T
82% (P <0.05) ; Sy 25 i 7EKG kB2 v Bl Y

[100%
21400: 019 91% (a)

800 - 7%

S
g
2 400t 22%
m
<

200+ m 9% 79, 9%

0
f{EH Hfé}h HEMILL BEER A OB AR HRHH
L1 N R NN N i N

1200
2 100%
100017 g50, 90% ©
) L
=800
o L
] 600
< 400} 31%
Q
19%
< 200 m 16%
o 8%
o Ll LT ] g b

O Wk B R TR e Bt R
A e T

(24.30 £0. 67) mg GAE/100 g F & 3 1 g it 119
(1.51 £0.37) mg GAE/100 g, 12 T 94% (P <
0.05) .
2.2 EHEAAS R AR 8 R Ha
WL ABTS .FRAP ORAC FI DPPH 4 Ffi 7 1 i
FERG A L 0 A K I B R R T R,
SR E 1 FrR, BASRTE B RO AR 4 R It
TR KM iE B A 3L BE A T B A
.

600
500 134% (b)

115%
400 H00% 5 110%

300 1 72% 64% 560
200 xo 53%
100 -

FRAP/(umol TE/100 g)

0 Bl W WA BEER P B R WA
L7 ¢ I 11 NN 11 N 1

400
250 1100% 100¢ 1049
300
250}
200}
150} 7% P e s
100 F
s0t

94% @

DPPH/(umol TE/100 g)

Bl Bk MRS MR PA B BER BLR
L N | NN N i N

B 1 iR R EKimiER B aEmEE

HTIE] 1 Ca) PR ARG R R, ABTS JATEBR

LA B IAY (1 292 £120) ol TE/100 g F

FEZUBLARTH (120 £10) pmol TE/100 g, 4515k T 91% .

FRBEER AT A T %) ABTS ik, B TP rgREk
THERR F LR 10 B T 43% F178% .
A 1 (b) BT, R K JiORS B ad 72 B, FRAP 32



2018 4F 45 43 % 4510 1 el

iR 11

T A H A AR R A L F B R (P <0.05),
Hrp B (342 +£16) wmol TE/100 g T F& 2 i fig
(181 £2 ) wmol TE/100 g, 342k T 47% . H4b, 5
IR R TR EE , B 3 | 50 3ok R 0 3 FRAP (/)N
A RE T FRAP 3 AR B A 7 Z BN R BE (1 T
P, Q=B vl e AR A IR L i At 1 24 5 T
15[ Fell (TPTZ), 1** i 5t AR m il , MM 3L
M FRAP {EAK T IEER I A FRAP {f,

HIIE 1 (e) T, FEK RS Bl FE H, ORAC 74
TEER A IR E R TF B (P <0.05) , A B
(1011 £21) pmol TE/100 g FREFIMEASIH (83 +1)
pmol TE/100 g, 1k T 92% . JHR T 5 % AE A i i
B B HIERE T R K, X — B IR S BUE R A
HEERE SR T 69% .

& 1 (d) B AT, R K TR B o A o, DPPH 7%
TR IERE e TR TR BRI (P <0.05) , Wi
(320 +19) pwmol TE/100 g F &% i A5 (135 £3)
wmol TE/100 g, 1%k T 58% .

5 WA H , ABTS .FRAP ,ORAC F1 DPPH 4 Fh
D7 R0 s R I B B8 ) 7RG SR R v il
BT 91% 47% 92% F1 58%

2.3 AMEESM(ILE2)
F2 UEBELERLHERE MR SRE.
TENE BEERABSBOHEXERY

i ABTS#: FRAP#: ORAC3¥: DPPH 3
FRAE 0.918™  0.577 0.964"  0.829"
e 0.544 0.528 0.468 0.475
BYEE SR 0.890™  0.956™  0.775°  0.964"
MEEE 0.9317 0.8657  0.8607°  0.959*"

T % FR P<0.05, =% /8 P<0.01,

Hi ¢ 2 W] 1, ABTS \FRAP F1 DPPH 3 Ffi J5 14 1)
TAGZE S 5 gL M A & i B A G (P <
0.01),1M ORAC ¥ 5 BBy & il i F HHOC (P <
0.01),1ME5AERF W FEMKE(P<0.05), Bk
b AR R R AR K 4 FPE R B B AR
5RGEMEAm &P EME(P<0.05);RES
ABTS ORAC F1 DPPH 3 Ff 7 ik 09 45 2 75 o 35 A 5%
(P<0.05), {Hi%AAL(H 5 4 FhO7L5RR A i 5Ehe
FIBTC I EAHCNE(P >0.05) o FRE X AE K I BR
B SRR T 2R, TR B RS M R v B R
(Y RREARR , A 24 2R R G 1y S5 Gl i P B ) [ I A [
FERR , ET 2 T A KIS B B SR RE T .

3 4 it

WL, th AR AR 2R S R rh R K il A 4

LS S 0 S A IR R AR AN BR B R

BERE IR R DG B AD B, A5 2 2R LR 2 e AR RS R

R FRH AR T 82% H 94% o K ik B b R K

il ABTS 3% FRAP % ORAC % #1 DPPH 23 Bk A

BELRE Sy IR T 91% 47% 92% F1 58% , Ff:

HLk 4 FhO7EE R RS BR B b 2ERE PG A9 45 2R

WEAAERMEm &R B EMK(P<0.05), I

4b,ABTS (ORAC FI DPPH 3 F 5 ik i iFAG 45 R 15 5

FRAA S BEAK(P <0.05)

SE 3K

[1] LERMAGARCIA M J, HERREROMARTINEZ J M, SIM-
OALFONSO E F et al. Composition, industrial processing
and applications of rice bran y — oryzanol [J]. Food
Chem,2009,115(2) ;389 —404.

[2] MAHUA G. Review on recent trends in rice bran oil pro-
cessing [J]. J Am Oil Chem Soc,2007,84(4) :315 —324.

(3] W], DA RIB I, A5 KBRS B B e 1 il B
HARLI]. pEWMAG,2006,31(7) .33 - 35.

[4] SZYDLOWSKA — CZERNIAK A, LASZEWSKA A. Effect
of refining process on antioxidant capacity, total phenolics
and prooxidants contents in rapeseed oils [ J]. LWT — Food
Sci Technol ,2015,64(2) :853 —859.

[5] SZYDLOWSKA - CZERNIAK A, TROKOWSKI K, KAR-
LOVITS G, et al. Effect of refining processes on antioxidant
capacity, total contents of phenolics and carotenoids in
palm oils [ J]. Food Chem,2011,129(3) :1187 —1192.

(6] XM AFEREY IR o5 P A RE T AR S
WFFE[D ] VLF5 Jodh - VLK%, 2015.

(7] G, W, HBEZE. — B 45 75 70 00 7 R
TR BT i [ C 1/ BRI iR 258 —
TIPS S UGE SR . B T ER I 2R
4r4=,2013.183 - 185.

(8] AT, &M, R T, 45, o RICTRUAR £ 335 12 U 2 A BE i
iR AR L)] RE S A Tk, 2013,20(6)
112 - 115.

[9] SINGLETON V L,ORTHOFER R,LAMUELA — RAVENTOS
R M M. Analysis of total phenols and other oxidation sub-
strates and antioxidants by means of Folin — Ciocalteu reagent
[J]. Method Enzymol ,1999,299(1) ;152 -178.

[10] GOMEZ CARAVACA A M,CARRASCO P A, CANABATE
D B,et al. Electrophoretic identification and quantitation of
compounds in the polyphenolic fraction of extra — virgin ol-
ive oil [J]. Electrophoresi,2005,26(18) ;3538 —3551.

[11] SZYDLOWSKA — CZERNIAK A, KARLOVITS G, DI-
ANOCZKI C,et al. Comparison of two analytical methods
for assessing antioxidant capacity of rapeseed and olive
oils [J]. J Am Oil Chem Soc,2008,85(2) :141 —149.

C12] A [ AR MEA A B2 B2 2. R : GB/T 19112—
2003[S]. b5t E bR iR, 2003.

[13] KARADAG A, OZCELIK B,SANER S. Review of meth-
ods to determine antioxidant capacities [ J]. Food Anal

Method ,2009,2(1) : 41 —60.



