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Polyphenols yield and antioxidant capacity of rapeseed
pretreated by steam explosion

FENG Chengfeng, CUI Wenyu, XIA Zhihui, LUO Kaiyun, CHENG Anwei"

(School of Food Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: Rapeseed were pretreated by steam explosion at 0.4, 0.7 and 1.0 MPa and at maintenance pressure for 1 and 3
min. The low temperature pressing method was used to separate rapeseed cake and oil, and their polyphenol yield,
composition and antioxidant capacity were determined respectively to investigate the effects of steam explosion
pretreatment on them. The results showed that the color of the prepared rapeseed oil was gradually deepened by either
increasing the bursting pressure at the same dimensional pressure time or increasing the dimensional pressure time at the
same pressure. After the steam explosion treatment, the polyphenol yields of rapeseed cake were 7.12-8.42 g/(100 g). The
polyphenol yields of rapeseed oil were significantly increased with the highest polyphenol yield 0.56 g/(100 g) at the
time of dimensional pressure for 3 min at 1.0 Mpa. 2,6-dimethoxy-4-vinylphenol(canolol), catechins, caffeic acid etc
were generated in rapeseed cake, of which canolol had the largest amount of conversion generation and part of it migrated
to rapeseed oil, and the contents of canolol in rapeseed cake and oil reached the maximum when the dimensional pressure
was maintained for 3 min at 0.7 MPa, which was 12 120.00 and 4680.00 mg/kg. The antioxidant capacity of rapeseed oil
extracts determined by DPPH, ABTS and FRAP methods was significantly increased, while the antioxidant capacity of
rapeseed cake showed a smaller change. A significant or highly significant positive correlation between polyphenol yield
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and antioxidant capacity of the extracts were observed. It can be seen that steam explosion can be used as an effective

technology for pretreatment to improve the polyphenol content and antioxidant capacity in rapeseed oil, and steam

pressure of 0.7 MPa, dimensional pressure of 3 min can be used as an optimal steam explosion conditions for the

processing of rapeseed.

Keywords: rapeseed; rapeseed cake; rapeseed oil; steam explosion; polyphenols; antioxidant capacity
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Fig.1 Appearance of rapeseed under different steam explosion conditions
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Fig.2 Appearance of low temperature pressed rapeseed oil under different steam explosion conditions
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Table 1 Polyphenol vyields of rapeseed cake and oil under

different steam explosion conditions

- ZWH15%1(g {100 g) )
A SR

CK (8.1340.42)ab (0.0840.00)e
SE1 (8.330.16)a (0.160.01)d
SE2 (7.1240.34)b (0.2640.02)c
SE3 (8.1840.29)ab (0.2740.01)c
SE4 (7.6440.46)b (0.4940.02)b
SE5 (7.5940.33)b (0.5040.00)b
SE6 (8.4240.10)a (0.56:40.01)a

[RIBIAN R F-BE R AR BRI 22 54 GE i 24 72 X (P<0.05)

®2 ANEZFRBRWFH TSR S ERE S E

2.3

ARORRRIS ST SR T SR E R R S B

N

M 2 Al CK SERFHEH I 21 LIST iRk
F, HKEIF TR, A0EMKmR. WER . B
Bl . FUAE, FILKR. THR. S&HDR%E
Oy ZEVIBAN IS, JRLASER . AEERR(SEL B
A8, KGR, TER SRR, (ARARER |
B ARZ (SEL BRAM IS & B E IR, Hk R
T 2,6 AR K42 I FE ) (canolol) ., JL
ZRE . WMIMERRAE 3 FP A3, H canolol B ELER,

Table 2 Compositions and contents of polyphenols in rapeseed cake and oil under different steam explosion conditions ma/kg
SRR Abp I8 canolol IR TR KR PAERR LA
FFFIF CK (30 760.00475.97)a — (2899.0045.29)a (1832.00+1.00)e  (66.4040.53)f (44.4040.20)f —
SE1 (28 080.00360.70)b  (2432.0043.61)f (2252.0043.46)c (2236.00+1.73)c  (95.60+1.64)e (32.4020.10)g  (412.009.85)e
SE2 (27 080.00+103.38)e  (6960.0036.00)d (2144.0043.21)d (2540.00#4.36)a (117.6040.56)c  (120.00+1.08)b  (532.0020.44)c
SE3 (27 760.00243.86)c  (4760.0035.29)e (2392.00#4.36)b (2376.0043.61)b  (101.60+1.57)d  (146.00#0.53)a  (464.0020.95)d
SE4 (25 720.00433.81)f (12 120.00#25.71)a (1528.00+1.73)e (1568.0043.61)f  (135.60#0.61)a  (63.2020.62)e  (560.00+1.47)a
SE5 (27 600.00+107.79)d  (8560.00+10.82)c (2140.00+2.00)d (2144.00+1.73)d (119.6040.46)b  (98.8040.62)d  (536.0020.75)b
SE6 (17 680.00451.12)g  (9920.00%7.00)b  (768.00+1.00)f — (135.20H.04)a  (117.6040.79)c  (175.60+0.30)f
kAl CK — (131.6040.10)g (0.5840.00)g — — (11.7640.01)c —
SE1 (5.4020.00)c (196.4040.56)f (1.2749.00)f (42.8040.10)e (1.55490.00)f (11.2849.01)d —
SE2 (3.7620.00)e (772.00+.73)d (2.8840.00)c  (46.80+0.03)d (1.6020.00)e (12.1140.02)b —
SE3 (7.7620.01)a (560.00+2.46)e (3.4520.01)a  (64.40%0.05)a (1.8240.01)d (13.8840.01)a —
SE4  (6.9640.01)b (4680.0043.38)a (2.9840.00)b  (47.60%0.05)c (2.3840.01)b (8.2020.03)e —
SE5  (4.7240.00)d (3416.00+1.32)b (1.5020.01)d  (52.00#0.14)b (2.0620.00)c (11.289.00)d —
SE6 (1.7820.00)f (1900.00+1.20)c (1.33240.00)e  (26.0820.01)f (2.4840.01)a (7.04490.01)f —
R AL P g N AR JFEILERR THER Xof 7 LR IR &1t
FHFE CK  (40.8020.46)a (20.2840.04)b (19.5640.01)g (5.3640.00)g (0.7540.00)f — (35 688.55479.32)e
SE1 (26.4440.04)d (20.7240.03)a  (112.800.12)f (10.640.03)f (3.21+0.00)e (3.9740.00)b (35 717.74468.10)e
SE2 (23.8840.01)e (13.4440.03)e  (184.0020.83)d (17.8840.07)b (3.9740.01)c (4.0040.01)a (39 740.77494.81)c
SE3  (30.4840.04)c (17.9240.01)c  (156.40=20.46)e (13.7240.01)e (4.9240.01)a (2.7240.00)c (38 225.76+38.93)d
SE4 (18.1240.01)f (13.0440.04)f  (240.8020.21)a (18.5640.01)a (3.4440.00)d — (41988.76460.77)a
SE5 (32.16+1.01)b (15.0840.05)d  (218.800.33)c (15.1240.01)d (4.6040.01)b (0.4540.00)d (41 484.61+103.57)b
SE6  (6.2440.01)g (6.8440.01)g  (221.6020.34)b (16.4040.01)c (0.6240.00)g — (29 048.10459.56)f
EFFM CK — (0.1520.00)b — (0.0520.00)f — — (144.1420.11)g
SE1 — (0.0849.00)d — (0.0449.00)g — — (258.8240.52)f
SE2 — (0.03490.00)g — (0.07490.00)e — — (839.25+1.75)d
SE3 — (0.0749.00)e — (0.1449.00)c — — (651.52+42.46)e
SE4 — (0.1649.00)a — (0.1740.00)b — — (4748.4543.43)a
SE5 — (0.0640.00)f — (0.1949.00)a — — (3487.81+1.18)b
SE6 — (0.1149.00)c — (0.1149.00)d — — (1938.93+1.21)c

[ 5 AN ) B TR — A YA [ Ak BRI ) 22 S5 A e 127 5 3 (P<0.05).
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FHEL, SE4 MrRR SR EREIL, SE6 ry5E4
Weft. BokE, 2870, BR SEL 4, 3
R Z R B /R E BT 4R 1 min B, FE
SRR RGN, ZmA RS R g, 48% 3
min B, BEEBE RN, 2 AR B
FTREE, SEA RufRe, Ty 41988.76 mglkg, il
JEARSE IR T, 2 A SR R
SERFIh R B W S B P 2 B E Y
FHEH 2 CK H 32245 canolol, ik 131.60 mg/kg,
WEAHDERAREER ., TR, AR, THER
S FETRIBAN S . canolol B & RIRIR R, 16
AL PR A B e e e B BT R SEA I
ik 4680.00 mg/kg; HUCHTRER, Hrb SE3 &
iR, O 64.40 mglkg; Ak, HRBEANERIS SR
HEA DRI, KR, BIRE, 2K10E
WA PR S SR 2 W R i R, SE4 1Y
SRR, ik 4748.45 mglkg; 4EE 3 min B, AR
JEF1H1 0.7 MPa #2555 1.0 MPa, & 3% T FE,
[FISRAT D Hh 22 1 A o () AR A R A — B

2.4 FRBR ST GHRUH IR IR L E LS
A

FE 3 AL SEATUHEIUIY DPPH [ H &
TR AR, AEisE) 80% /4 47, SE6 Ay DPPH H i
FEEBR 1 CK BT, 4k 3 min B, AT
DI DPPH [ H FRIE B 1 BV T 4
M ERT; Skl J1 ok 32.53~44.09 mg/g,
SE2 kRS Tk )5y fefik, T SEL WYfsy; 4EE 1

min I, FERMREI R4S, ABTS A HIEERR T
GRS, 2 3 min B, BV 1942, ABTS
H bR R, Hh SE2 AL, K
42.74%.
3 FREHRETIFR IR S LA
Table 3 Antioxidant capacity of polyphenols in rapeseed cake

and oil extracts after steam explosion

SRR Ak DPPH/% FRAP/(mg g% ABTS/%
FFE CK o (78.4820.13)b  (39.52#0.71)c  (55.31#0.17)a
SE1 (79.7020.77)ab  (44.0940.36)a  (49.4210.00)b
SE2 (74.7120.79)c  (32.5340.69)e  (42.742051)e
SE3 (79.37#2.03)ab  (40.6020.64)b  (47.3240.59)c
SE4 (75.8740.38)c  (34.8240.66)d  (44.39+40.08)d
SE5 (76.8021.48)c  (35.1320.33)d  (47.0340.75)c
SE6 (80.3620.39)a  (38.88#0.42)c  (55.2640.44)a
FAA CK o (13.1520.64)f  (0.3840.04)e (14.6740.50)f
SE1 (21.6420.37)e  (0.4820.01)d (17.1044.25)e
SE2 (30.82#1.22)d  (0.800.07)c (23.1941.00)d
SE3 (33.60#1.16)c  (0.81%0.04)c (25.7640.79)c
SE4 (56.0740.85)b  (1.3620.01)b (37.434.17)b
SE5 (57.0020.77)b  (1.490.03)a (39.62+40.64)a
SE6 (61.8120.21)a  (1.5140.04)a (39.81:4.20)a

[EFIAN R TR ] — SR BN R4 BRI 14 22 5 A7 e 124 7 X (P<0.05).,

MF 3 IRATHL: ZEVRIRIAL IR N T ST
TP BT AALRE ST, FLREERAN i 0 ANk F st ]
SN, DPPH H H3EIERR ) . 8RB Tid s )] . ABTS
H AT R e = ; CK AT DPPH ¥ BR
H H3ERE110R 13.15%, 1M SE6 41k 61.81%; 445
Wk J18 0.7 MPa B}, ZERBFEIA 1 min ZELKF] 3
min, DPPH HHAIERRT) . SRkl )) . ABTS
A H SRR 143 B 33.60% . 0.81 mglg. 25.76%3%
% 56.07%. 1.36 mglg. 37.43%, HEMIRERK.
SFEMEEEWIR) DPPH A EERR 1. B i85
71 ABTS A 335 BE J1 iA8fka455 R AR AR
TEMZ TRV FA S, RIEM,

25 SRATHFHTDSMSREMANEEZEN
Sk
M 4RI, SEFFPRRTH e 2 B s R 5 i
SEALRE S K S B 2 s e A IEAR DG, SR
2 B 5 R 5P ARE ) Z R YA SR B 2 i T
SHFFRY o
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Table 4 Correlation coefficients between polyphenol yield and

antioxidant capacity of rapeseed cake and oil

R REL
miH
DPPH FRAP ABTS
SRR 0.980" 0.893" 0.791"
e iP AT 0.999" 0.995" 0.993™

s S I O ARG (P<0.05) . MR R A6 (P<0.01),

3 St
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KYERRTE], SFHRANECRRE , BFPREE
il 4 RSP B AR . YU SERAIBEgE 3
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