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Effects of Harvesting Methods and Microwave Pretreatment
on the Quality of Pressed Rapeseed Oil
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Abstract: The rapeseeds, collected by one—time and two- stage harvesting, were treated with microwave oven (2450 MHz,
800 W)for 7 min, then pressed at low temperature. The changes in quality of rapeseed oil under different harvesting and
pretreatment methods were analyzed and compared. The results showed that there were significant differences in fatty acid
composition, acid value and peroxide value of rapeseed oil under different harvesting methods ( P <0.05).Compared with two—
stage harvesting of raw material oil ,the phytosterols and vitamin E in one—time harvested of the raw material rapeseed oil were
16.31% and 6.56% higher, respectively. The total phenolic content ( TPC) decreased by 36.90% , 1, 1 — diphenyl —
2—trinitrophenylhydrazine (DPPH ) free radical scavenging ability, the iron ion reduction antioxidant capacity ( FRAP) were
reduced by nearly 50% ,and oxidation induction period (IP)was shortened by 0.55 h.Compared with control group,the increases
of vitamin E and total sterol in the microwave pretreatment groups were 18.76~19.90 and 378.25~548.81 mg/kg.Canolol and
TPC increased by 595.16~835.77 pg/g and 119.24~130.29 mg/100 g, respectively. DPPH, FRAP and IP values of microwave
pretreatment groups increased by 20.72~33.13 times, 22.98 ~31.62 times,2.11 ~2.43 times of the control group. Therefore,
microwave pretreatment could effectively improve the content of trace components in rapeseed oil, and give it better oxidative
stability and higher nutritional value.
Key words: rapeseed oil ; two— stage harvesting; one—time harvesting; low temperature pressing; microwave pretreatment; oil
quality
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o 7 7 MR 1 M BE Sfy 2.64 .5.28 . 13.20,26.40 . 52.80 .,

20194 5244 9



I@%sﬂ@h‘«i

Science and Technology of Food Industry

79.20 weg/mL, FH_ LIS AHZ5AF , 76 X N BT 435
W AT 0 e 3 e T AR, I FH R B - HL ) 7 1) e TG
BUHEE,, 193] a- AT IR AENLZL S Y =9862.2X -
15127 ,R* =0.998; y - ‘L By bR vE I ZR N Y =
10866X—-9006.6, R =0.999 ; H:f Y Jy i @ A1, X Ky
e,
1.2.5 AEYIFSBEAOIIAE 36 4 PH%E Damirchi 255 (152
B XY S B T AL BT . ] 020 g JMAEH
A 0.5 mL BRE 4719 5—a JH S BEE W (0.5 mg/mL) ,
5 10 mL 2 mol/L KOH(95% Z.TiE, V/V) o478
AL IFE 60 CARBHPRYE 60 min, HUH, VKRG HI,
Wa S B 4 mL 7K F1 10 mL IE %%, JHIE O BE 2 e 3
Ko FIHBEZ R ZE K4 XA, ¥ TN B
eWEE T 1 mL IE ke, 473 —2F 0001, AR 0%
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A, FoRH— g A A, IR 5— o IH S PS04 T
M BRI e, .

GC U ik 45 fF: DB — SHT 4 3% 4% (30 mm x
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L84 10 min; PEFERE 1 pl,
1.2.6 M-S =0 = 8K Folin— Ciocalteu
Peags IER I Ecsh " L HERIFREL 1.2500 ¢ (KSR =
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URAN 3 BEWSCHI S A7 10 104 18 05 192 40 al— 2%, Wi &8 43 g
i B e (R B R T BRIV BRER (A6 2B R A — I
g 7R ) B W2 (P <0.05) , — R ILHIR
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Table 1  Effects of harvesting method and microwave pretreatment on fatty acid composition and content of rapeseed oil ( % )
JIg 15 R 2 A R e gass .
Jrkl T Jrke i

FERER (C16:0) 4.14 +0.02" 4.07 +0.01" 3.93 +0.10° 406 £0.01"
51K (C18:0) 2.11 £0.02° 2.13 £0.03* 240 +0.07" 243 +0.01"
JhEA(C18: 1) 63.48 +0.04" 63.78 +0.04" 59.52 +1.69" 60.58 +0.05"
IR (C18:2) 18.76 +0.02" 18.16 +0.03" 19.74 +2.29* 18.52 +0.02"
PR (C18:3) 9.21 +0.03" 9.43 +0.03" 8.42 +0.30" 8.61 +0.02°
AEA T8 (C20:0) 0.49 +0.00" 0.50 +0.00™ 0.52 +0.02" 0.54 +0.02°
A — TR (C20: 1) 1.21 +0.00° 1.25 £0.04* 2.48 £0.06" 238 £0.01"
FRR(C22:1) 0.60 +0.01" 0.68 +0.03" 2.99 +0.05° 2.88 +0.00"

T AT FREARI RN 2257 B35 (P <0.05) , £ 2~ 3K 4 [d],

2 WCE] s ORI TR B SROFF T R A e S AR 52 )

Table 2 Effects of harvesting method and microwave pretreatment on acid value and peroxidation value of rapeseed oil

sk — Y oy B
JEUkE 283 JEURE {83
Wiy (mg KOH/g) 0.37 £0.06" 0.83 £0.02° 0.19 £0.01° 0.77 £0.01°
3 A Ak (mmol/kg) 0.94 £0.17° 1.15 £0.25° 0.84 £0.13* 1.13 £0.26"

F110.29 mmol/kg, Anjum 25" A S 235 | K fiF
NI 7 A i B IR DT TR , A PR M 14 il Parag 251 jG 4
TE O AL AR T 7 AR 0 TE M B R AR SN AE T A Ak .
Uquiche 25" 1, F 4 T 3 % 1 4k B AT I A% 7 il A6
JARL, R EHAR IR M i AL E A — SR E N
Tt o
23 EHHMEEERRS

b E JE— R ARPU AL, 7T L S el AR
B sk R 4 e 10 ) Bg s A ig v i iE B AAAL,
A AR AETHRHE P B+ v A8 S —Fb B B AL & T
R, MR R, EAF 4R E & mu [
#2178 210~1200 mg/kg, FE L, a-LEF W .y-LE W
JERAFAE, P Z HAE 0.54~1.70 Z [ A4 6
TR Sk A8 I 241 40, v LA RRAR AR P9 i 35 I8 [
b O 9 | ) 7 7 O = = I A 1N /T || M S S E T A
2PV AR B v R T B R M O TR R A TR
eSS

Rof— IR B 4y B W 1) S AT BEA T 300 100 Ak 3 5 A%

3R, AT EAER E B o-AEH W
oy BT, H a- B & RET y-4
Y, X5 BT R — B . — R SRR AR R
JEMS T AR 2 B A5 iR 788.39 mg/ke, FLRIZE
T T2 B4 BEc H) 32kl 85 Hh 6.56% . TiAM 4§55
P18 B HD R ) B A, B AR i 1 16.31% . X U I 4R
HIECATHE i QA (U oY R S| DA S Ed 7 2 (o =1 A 4 = S O
$S W R U 0 T S A M T Ak TR BE AN R R
iR 25 ST Y R R 4R R E I K
YR 1E 2.38% ~ 2.69% , i 4§55 B 4 4 1K 3 1
6.17% ~10.40% . % & F 2t T A RO IR T 5%
HFLE R, (o 40 B A 28, AR 0E T A= 8 1 S AR A 5 T
W R R .
2.4 FEHHMIELHE

i e 2 | AW = 1= W U 7 ) A B O ST
vp Z2 1y b N LT S8R RE 1 10 B R, AR SC X SRR T
FEGPEAT T HUEIGPEN G o Canolol /5 i I SE K £
P, 3¢ 4 rh B 75— YR S0 RN 43 B A ) 1 JEURE Il oh

T, IS A T 1y A e A

ARk, 5]

AR (0~2.21 peg/g) , M i 2 140 (595.16 ~

F 3 W5 ORI TR B SOk P AR 3R B RIARL) 6 A R

Table 3  Effects of harvesting method and microwave pretreatment on vitamin E and phytosterols of rapeseed oil

S (me/kg) — U _ 53 BOlcH ‘

JUEL ik JUR ik
a-EFH W 303.91 £1.91° 320.03 +1.07" 263.14 +3.95° 28278 +0.16"
y-HEEW 484.48 +3.42° 487.12 +0.86" 476.72 +11.02° 476.98 +1.00°

B-LEH - - - -

HAERE D 788.39 £5.33" 807.15 +1.93" 739.86 + 14.98" 759.76 +1.16"
ST B 766.39 +25.08" 843.69 +65.69" 654.96 £26.91* 762.10 +24.60"
SRV £ 1862.87 +59.49" 1998.34 +142.30° 1607.96 +48.13" 1747.56 +60.23"
P-4 H B 3504.65 +80.81" 3670.14 +272.40" 3010.80 = 98.46" 3312.86 +112.13*

4L e o4 B
H i e

6133.92 £165.39"

6512.17 +480.40"

5273.71 +173.50*

5822.52 +196.96™

R

TR TR 3 4 T
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Table 4  Effects of harvesting methods and microwave pretreatment on antioxidant activity of rapeseed oil

— I S BolcE|
Jrkl T J5k i
Canolol (pg/g) - 595.16 +21.53" 221 +0.40° 837.98 +7.76°
S (mg/100 g) 7.97 £0.03" 127.21 +6.42" 12.63 £1.27* 142.92 +6.10°
DPPH( wmol TE/100 g) 11.05 +2.36" 377.19 +13.08" 20.84 +1.58" 45261 £4.17°
FRAP( pumol TE/100 g) 16.20 +0.73" 528.47 +37.93" 28.25 +2.02° 67743 £4.17°
IP(h) 9.14 +0.78* 31.39 +0.01" 9.69 +2.56" 30.17 £0.14"

837.98 pwg/g) , iX A& i Tk B8 7= A AUV, [ 58K
Hh R ARAFAE I IF TR LR %4k g Canolol™ . — ¥l
FSRAF I P B R B SR 7.97 mg/100 g, L4y B E)
(12.63 mg/100 g) /1> 36.90% , X Al fE2: i T4 Bk
FREAR T A2 A S A7 104 38 BAR A, 508 JELC Tty 92 £ 3 o3 0,
T2 R ATHE Z AR B8 T B S . T s YRR B9 R
o B RN, 3R T T 10~15 4% (P <0.05) , iX Ui
A ST T A B Bl — < o B bR T B AN i 4 A T By
TG , {5 22 1 1y 25 Ak & 1 Bl IS % . Yang
A0 BRI, Y SR JFURE W 3R UK 4y 9% ,800 W
TR IR ALFE 7 min B, 3 A A S A R R A B
Y 34.42 #4851 & 96.91 mg/100 g (FA TR M &),
Wataniyakul 257"t 5t 7514 B3 149 58 i > ke il 12k
AT TR A R 2, 4 SR FR U AR LE T ECRE V2
T 55%

DPPH 5 F1 FRAP 34 2 W 1 37 0 A5 4 Tl
PIBPLEA L BE . AR 4 WA, — RISCEIMIG IR S
i DPPH [ R 353 R 1% 71 . FRAP BBt ELRE F1
4354 11.05 .16.20 wmol TE/100 g, #H Lt T 43 B i
), 98/ T 46.98% 42.65% , TR E] 7 =R R ER
P SRERFTE 28 3 S in 1 # 9, H: DPPH [ iy 2278
B9 10 FRAP Bt B J1 38 W2 e v, W K iw
F1ik 20 f5 L B (P <0.05) o 33X 55 ki i Ab B AT w5 b
TR R B A O, B 2 R T L o di R
AR ARZEES 4R Tk A L8800 TR, ¥
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