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Effects of microwave pretreatment on fatty acid content of rapeseed and cold—pressed rapeseed oil
HU Ai-peng, WEI Fang’, HUANG Feng-hong", ZHENG Chang, LYU Xin, CHEN Hong
(0il Crops Research Institute of Chinese Academy of Agricultural Sciences, Key Laboratory of Oilseeds Processing of
Ministry of Agriculture and Rural Affairs, Key Laboratory of Biology and Genetic Improvement of Oil Crops of Minis-
try of Agriculture and Rural Affairs, Hubei Key Laboratory of Lipid Chemistry and Nutrition, Wuhan 430062, China)
Abstract: To investigate the effect of microwave pretreatment on fatty acid, and evaluate to the risk of trans—
fatty acids in rapeseed and cold—pressed rapeseed oil, 57 rapeseed samples from 14 producing areas in 8 provinces
of China were used for microwave pretreatment test. The rapeseeds (both before and after microwave treatments)
were pressed to obtain cold—pressed oil. Fatty acids were quickly determined by using optimized gas chromatogra-
phy method which reduced the analysis time by more than 50%. Results showed that variety was the main factor (p
<<0.01) affecting the fatty acid composition and contents, while origin had no statistically significant effect. The av-
erage content of eicosenoic acid and erucic acid in low erucic acid rapeseed were 6.89 and 64.50 times higher than
that in high erucic acid rapeseed, respectively. The average oleic acid content of high erucic acid rapeseed was only
71.48% of the high erucic acid rapeseed. Thus microwave pretreatment might not significantly affect the composi-
tion and content of fatty acids in rapeseed and rapeseed oil. It neither brought risk of trans—fatty acids.
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FRHIG , 7/C13:0 + =Bk MR, 8/C14:0 + PUBKIR iR , 9/C14:1 -9~ DU — IR HI i, 10/C15:0 +TLBRIR R, 11/C15:1 W-10~1 TLRR—4
P2 Hi L 12/C16:0 TS MR i L 13/C16: 1 =9~ 17 ik — IR TR R , 14/C17:0 T-ERRIR H i L 15/C17:1 Jii-10—T-L ok — i FH /i, 16/C18:0 +
JNIRER H I, 17/C18:1-n9t 29~ /\ ik — IR FH i , 18/C18:1-n9¢ M9~ 1 /\fse— I B2 U ik , 19/C18:2-n62t 72,7 =9, 12~ /\fke Iz FF i ,
20/C18:2-n6c JFNT-9, 12— /\fik — 42 HF Hig , 21/C20:0 — 1B IR F FR , 22/C18:3-n6 LI F-6,9,12— 1 /\fik — 4 1% H T , 23/C18:3-n3 LI,
MiT=9,12,15—1+/\ Bk =452 FF i , 24/C20:1 W—-11- "Bk — M2 P g , 25/C21:0 — -1 — 2 FT TR , 26/C20:2 ML i~ 11,14- 1B — 47572 T g , 27/
(22:0 4 R ER HI AR , 28/C20:3-n6 NG T-8, 11, 14= "B = 4SRRI, 29/C22:1-n9 M- 13- "+ "B — MBI R, 30/C20:3-n3 I 11,14,

TRk SRR H R L 31/C20:4-n6 IT-5,8,11,14- A5 DU AR B2 HY K L 32/C23:0 1 = H ik L 33/C22:2 13, 16— ik I 2 FF i, 34/
€20:5-n3 Mi1-5,8,11,14,17- ¢ TOM R H R , 35/C24:0 — 1 DU i , 36/C24:1 - 15— =1 DUk — I B2 H' i , 37/C22:6-n3 JIii-4,7,10,13,16,

A RN RR e
Note: The numbers 1~37 in the figure correspond to the following: 1/C4:0 methyl butyrate; 2/C6:0 methyl hexanoate; 3/C8:0 methyl decanoate; 4/C10:0
methyl decanoate; 5/C11:0 methyl undecanoate; 6/C12:0 methyl dodecanoate; 7/C13:0 methyl tridecanoate; 8/C14:0 methyl myristate; 9/C14:1cis—9-
methyl myristoleate; 10/C15:0 methyl pentadecanoate; 11/C15:1 methyl cis—10-pentadecenoate, 12/C16:0 methyl palmitate; 13/C16:1 cis—9-methyl
palmitoleate; 14/C17:0 methyl heptadecanoate; 15/C17:1 methyl cis—10-heptadecenoate; 16/C18:0 methyl stearate; 17/C18:1-n9t trans—9-methyl elaid-
ate; 18/C18:1-n9¢ cis—9-methyl oleate ; 19/C18:2-n62t trans—9,12-methyl linolelaidate; 20/C18:2-n6c cis—9,12-methyl linoleate; 21/C20:0 methyl ar-
achidate; 22/C18:3-n6 cis—6,9, 12—methyl-+y-linolenate; 23/C18:3-n3 cis=9,12,15-methyl-a~linolenate; 24/C20: 1 methyl cis—11-eicosenoate; 25/
C21:0 methyl heneicosanoate; 26/C20:2 cis—11,14-eicosadienoic acid methyl ester; 27/C22:0 methyl behenate; 28/C20:3-n6 cis—8,11,14—eicosatrieno-
ic acid methyl ester; 29/C22:1-n9 methyl cis—13-docosenoate; 30/C20:3-n3 cis—11,14,17—eicosatrienoic acid methyl ester; 31/C20:4-n6 cis-5,8,11,
14-methyl arachidonate; 32/C23:0 methyl tricosanoate; 33/C22:2 cis—13,16—docosadienoic acid methyl ester; 34/C20:5-n3 cis-5,8,11,14,17-eicosap-
entaenoic acid methyl ester; 35/C24:0 methyl tetracosanoate; 36/C24:1 methyl cis—15-tetracosenoate; 37/C22:6-n3 cis—4,7,10,13,16,19-docosahexae-
noic acid methyl
BE1 RALFHIRERTER R BE GC £ 4 77 7&RE 37 7 A B BR FR B 4 ok I
Fig.1 37 fatty acid methyl esters standards chromatogram determined by the optimized GC method
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F1 MUBENGCHIENZE 37 #hAEHHES FES AR /E th 2k
Table 1 Standard curve of 37 fatty acid methyl esters analysed by optimized GC method

HFR LR T FHICRELR? TR EA (] JE TR K 4 B
Name Linear range /(mg/mL.) Linear equation Correlation coefficient ~ RT/(min)  LOQ/(mg/mL)  LOD/(mg/mL)
C4:0 0.1~4.0 y =8.7617x + 0.0451 0.9996 9.03 0.18 0.05
€6:0 0.1~4.0 y =13.583x + 0.151 0.9995 9.60 0.06 0.02
C8:0 0.1~4.0 y =15.949x + 0.1296 0.9997 10.66 0.05 0.02
€10:0 0.1~4.0 y = 17.355x + 0.054 0.9998 12.47 0.06 0.02
C11:0 0.1~4.0 y =18.27x + 0.0263 0.9996 13.71 0.06 0.02
C12:0 0.1~4.0 y = 18.96x + 0.0162 0.9995 15.14 0.06 0.02
C13:0 0.1~4.0 y = 18.96x + 0.0162 0.9995 16.72 0.07 0.02
C14:0 0.1~4.0 y=19.762x + 0.1225 0.9996 18.40 0.07 0.02
Cl4:1 0.1~4.0 y=19.441x + 0.0972 0.9995 19.71 0.07 0.02
C15:0 0.1~4.0 y =20.009x + 0.2062 0.9996 20.12 0.07 0.02
C15:1 0.1~4.0 y=19.739 + 0.2346 0.9995 21.45 0.07 0.02
C16:0 0.1~4.0 y =40.357x + 0.3793 0.9996 21.84 0.03 0.01
Cl6:1 0.1~4.0 y =20.133x + 0.1027 0.9996 22.94 0.07 0.02
C17:0 0.1~4.0 y =20.259 + 0.2909 0.9996 23.51 0.07 0.02
C17:1 0.1~4.0 y =20.335x + 0.1921 0.9996 24.61 0.07 0.02
C18:0 0.1~4.0 y=20.517x + 0.1904 0.9997 25.14 0.07 0.02
C18:1-n9t 0.1~4.0 y =20.576x + 0.2864 0.9995 25.77 0.07 0.02
C18:1-n9¢ 0.1~4.0 y = 20.546x + 0.2936 0.9997 26.08 0.07 0.02
C18:2-n6t 0.1~4.0 y =20.426x + 0.1976 0.9996 26.75 0.07 0.02
C18:2-n6c 0.1~4.0 y =20.649x + 0.2643 0.9995 27.45 0.07 0.02
€20:0 0.1~4.0 y =20.79x + 0.4630 0.9995 28.23 0.07 0.02
C18:3-n6 0.1~4.0 y =20.405x + 0.1587 0.9996 28.42 0.07 0.02
C18:3-n3 0.1~4.0 y =20.416x + 0.6317 0.9996 29.00 0.07 0.02
€20:1 0.1~4.0 y =20.569 + 0.9112 0.9994 29.12 0.07 0.02
€21:0 0.1~4.0 y =20.297x + 0.9506 0.9996 29.68 0.07 0.02
€20:2 0.1~4.0 y =20.558x + 0.2810 0.9996 30.44 0.07 0.02
€22:0 0.1~4.0 y =20.583x + 0.3481 0.9995 31.10 0.07 0.02
€20:3-n6 0.1~4.0 y = 20.564x + 0.3066 0.9995 31.41 0.07 0.02
€22:1-n9 0.1~4.0 y =20.336x - 0.0757 0.9993 32.00 0.07 0.02
€20:3-n3 0.1~4.0 y =20.142x + 0.3003 0.9996 32.02 0.07 0.02
€20:4-n6 0.1~4.0 y =20.269x + 0.2955 0.9996 32.15 0.08 0.02
€230 0.1~4.0 y =20.641x +0.2799 0.9996 32.56 0.08 0.02
€22:2 0.1~4.0 y = 20.448x + 0.8995 0.9995 33.46 0.08 0.02
€20:5-n3 0.1~4.0 y=19.970x + 0.1525 0.9996 33.86 0.09 0.03
(24:0 0.1~4.0 y =20.553x + 0.4358 0.9996 34.09 0.09 0.03
C24:1 0.1~4.0 y =20.506x + 0.9952 0.9997 35.17 0.09 0.03
(22:6-n3 0.1~4.0 y=18.361x +0.5119 0.9997 38.51 0.11 0.03

BRI AR TR (MUSFA) 510 R i iR (SFA) 1 HE
4 (2. 11~4.01) : (8.32~12.21) : 1, Hi [l im & T
WHO .FAO FH EE FRE R SHEFFE (1:1:1) , R B
TSR AT = — B BT 00 & A P okt . R R Ty
FE43 AT 45 S R N [ R 8 T SRR R T TR A
R E 2R (PEYI/NT0.01), H2ZE R KA BF
AN, 22 B S S Rh 2 i SRk vh AR R 1 i
FEAE R . AN, —RESRAT (4RI 1555 4B XL

55 AL 135 RH 199 5z 2 125 AT
PR S RF (0 823 5 (FP XL 115 (HR L 125 H L9
5 A 185 H M50 5 =il A S51 5 FHIE
988 5 ) REARGNI B A KM G B HEXER, —
B SEAF Y IF IR (C22:1) BT L MR (C20:1) (1 75 22
B2 TARIT BRI TR (C18:1) & i AL TR
IR ST, R 2 R ST R 2T 15 5 3H 34T b i 7
iR 5 AR 13, 30%, & K TR BRI 24T IR
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Table 2 Difference analysis of fatty acid content of rapeseed from different varieties
%K Name C10:0 C14:0 C16:0 C16:1 C18:0 C18:1 C18:2 C18:3 (C20:0 C20:1 C20:2 (C22:0 C22:1 (C22:2 (C24:1
il 823 5 450+ 027+ 202+ 6502+ 18.18+ 8.53+ 046+ 0.89+
ND? ND? ND# ND? ND# ND# ND#
Fengyou 823 0.20°  0.03bcde (.28 1.36' 1.21¢ 0.24«¢  0.03* 0.01*
XL 115 0.13+  0.17+ 4.02+ 0.23+ 296+ 66.45+ 17.03+ 7.32+ 0.60+x 0.89+ 0.20+
ND# ND?* ND# ND#

Zhongshaung 11 0.01* 0.02> 0.03« 0.01** 0.17" 0.50" 1.22«¢ 0.13> 0.10 0.05° 0.03*
XL 1245 0.29+ 4.12+ 026+ 247+ 6544+ 1793+ 7.82+ 0.56+ 0.89+ 0.11+

ND# ND# ND# ND# ND#
Zhongshaung 12 0.01"4 0.33¢10.04>¢ 0.27% 3220 2.17* 0.75' 0.02*> 0.02¢ 0.06™
HIXL9 5 0.44+ 451+ 0.26 2.04+ 61.06+ 21.94+ 8.15+ 0.51x 0.94+

ND® ND# ND# ND® ND® ND#
Zhongshaung 9 0.05¢ 0.02¢  0.01d 0.03< 0.65% 0.57° 0.24> 0.03* 0.02*
M 185 0.24+ 426+ 033+ 2.15+ 64.33+ 18.74+ 857+ 0.47+ 0.81+

ND# ) ) ND# ND* ND# ND# ND#
Rongyou 18 0.01% 0.08% 0.01" 0.11% 0.72¢ 0.03* 0.79¢* 0.01* 0.01°
SHHE 50 0.33+ 457+ 033+ 221+ 64.69+ 17.05+ 8.68+ 0.67+ 1.12+ 0.16+

ND# ND# ND# ND# ND#
GuiZhou Youyan 50 0.05¢ 0.02¢  0.03" 0.32% 170" 1.24°C 0.69«¢ 0.01c 0.04* 0.03
THF 088 0.28+ 445+ 0.28+ 226+ 64.18+ 1894+ 7.82+ 0.60+ 1.00+ 0.13+

ND? ND? ND? ND? ND?
Shuiyuan 988 0_04)):«] 0.039, 0_011:419[ 0_139[ 1.3 1er 0.91'] 0.82]"' 0.04\)( 0.01‘; 0-02(111
2155 0.27+ D 2.84+ 0.21+ 1.04+ 13.30+ 12.50+ 9.27+ 0.96+ 526+ 042+ 0.96+ 52.04+ 093+ 0.83+
Mianyou 15 0.04c4 0.14*  0.03* 0.02* 0.32* 0.06" 0.03' 0.02° 0.66° 0.05> 0.06c 0.9 0.03> 0.11¢
LS55 0.28+ D 4.08+ 032+ 1.60+ 33.98+ 15.39+ 7.92+ 0.76+ 14.38+ 0.57+ 0.35+ 19.58+ D 0.61+
Huashuang 5 0.02b<d 0.12<¢ 0.01¢ 025>  0.99> 0.62¢ 0.83> 0.01¢ 0.88" 0.10c 0.01> 0.77" 0.12¢
B2 135 0.25+ D 3.79+ 0.29+ 1.71+ 33.66+ 15.26+x 8.25+ 0.80+ 16.79+ 0.50+ 0.29+ 17.77+ D 0.48+
Huayouza 13 0.03 0.11¢  0.01%" 0.7 273> 0.18 0.16"! 0.03% 2.07° 0.06° 0.01> 0.93¢ 0.02"
KH 199 0.23+ 411+ 030+ 1.85+ 58.49+ 16.89+ 8.73+ 0.57+ 5.18+ 0.24+ 324+

ND# _ ND# ND# ND#
Dadi 199 0.09" 0.04°t 0.01%" 0.14"  1.01° 0.63<¢ 0.39¢/  0.06" 0.37° 0.07*  0.16°
~ihZ 125 0.23+ 391+ 0.29+ 2.02+ 57.35+ 15.60+ 9.32+ 0.55+ 3.93% 0.23+ 6.46+

ND® ND# ND® ND#
Yunyouza 12 0.02" 0.22¢  0.02% 0.01<% 1.40° 0.30° 0.14' 0.01* 1.56" 0.03®>  0.47¢
=iMaRs15 3.03+ 021+ 278+ 7424+ 942+ 536+ 0.86+ 242+ 0.35+ 1.33+

ND# ND# ND# ND# ND#

Yunyouza 51 0.04> 0.02®> 0.05¢ 0.11¢ 0.21* 0.05* 0.02° 0.04*" 0.02>  0.02"

TF B0 o B bk 22, ND & SR T AR , 2R A 5 R BRI A7 AN IR SR (g P 00t ] LA 35 25 5+ (P<<0.01) . T[]

Note: Each value in the table represents the mean of determinations + SD. ND represents the content is lower than the detection limit, which means it

has not been detected; Values with different lowercase letters in the same column are significantly different (P < 0.01). Same as below

R3 AREFHBFERS2METHETERHBRSENEREDT

Table 3 Difference analysis of main fatty acid contents in rapeseed of Fengyou 823 from different habitats

7ML Site  C10:0 C14:0 C16:0 Cl16:1 C18:0 CI18:1  Cl18:2 Cl8:3 (20:0 (20:1 (20:2 (22:0 (22:1€22:2C24:1
W™ 0.17+ 444+ 027+ 231+ 6452+ 1878+  7.88+ 050+  0.92= 0.10+
ND ND ND ND
Liuyang  0.05 0.05 0.03 0.04 0.47 0.28 0.48 0.04 0.06 0.02
HET 454+ 030+  2.04+  63.82+  19.64+ 800+ 050+ 091% 0.11%
ND ND ND ND ND ND
Changde 0.20 0.02 0.17 1.31 1.12 0.03 0.01 0.01 0.01
R 450+ 027+ 202+  65.02+ 18.18+ 853+ 046z  0.89+
ND ND ND ND ND ND
Zhuzhou 0.20 0.03 0.28 1.36 121 0.24 0.03 0.01
TERKT 60%) . DA I = kF B b AP AR (IR O7 KA IR TR A 2 S & AR B2 7 (PE

R | T IR I ) ¥4 2 Y =5 B2 T i iR i 07 TR ) o

X HC LT T A D0 BH T P T AR T = A
[5] 7 M 1) i 823 Sl S RF I MR W R E AT T AN 3R
T3 2200 W, A R R 7R =SSR G I 823 5l

PJRTF0.05) , F B [A) — df AN [ 7 M 9 3k Sic v
P TR 5 ANAAE PR 25 57, 7 M A 23 X Tl SR
Hh T ER R & A R . SRR R 2.3
Mok, =™ M A 23 I 25 5 MR ST ) R T TR 41
JC, TR it o2 B2 MR SREORF A P07 TR 2L S A % 1) 2
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2.3 WETMAEREREFREFBPERRS
ENSH

XK H 8 AN 0y 14 4 7= i Sl 7904k B R1T I 1Y)
57 AN ISP REAR K HGE I ¥ WS AT I B4 R 7 R
T TEAT 0o ARSI 25 F0G 57 AT ke AR 4y
R ST R AR AT (TR % />3, 0%, 24 1217
SEAFREAS) AT BR AL SR AF T R % i <3. 0%, 4t
A A5 AMSERFEAR ) o I Xk A BRI fS Y 57
Tl S KF B2 6 07 1) ¥4 M SR ATl vh Y FE R T IR
HEEAPEIESE T T St SRR 4R

HY 2 4 T, AN R m T R AR R RO R A, L
U T Ak BT FS I SR R0 SR I b R ) T
C16:0.C16:1.C18:0,C18:1.,C18:2.C18:3,C20:0.C20:
1.C20:2,C22:1 F1 C22:2 25 MR TR 5 T 37 RV M8
K s B NIRRT IRINIRR C18:1 F1C18:2 H &
TR , & ik 92% LA b EF R4S
TRIF R AL P B N W R & A W 22 5,
TR 2 ISR TR Y C20:1 A C22:1 B2 i 4y
AR ST R 2H 3 SR AT R 9 6. 89 7% A1 64. 5 7%, i 55
IFR AL AT P C18:1 1 34 5 AU AR I F R AL il
SEAFHY 71, 48% (LI TIAL AT I 1Y v O R 2H AN
R TF R 2H ¥ MESE R R C20:1,C22:1 FI C18:1 A &
A 22 5, X 5 T R AT R 4 =
FEeP i R D7 R & i 22 e B — 3k . T A 3
T ) Y SR FF R ¥4 W4 S K7 v B899 A A i 2] C18:
1-n9t, C18:2-n6t 55 [ XA 17 1R , 2% WA i T Ak 34 97
Jo 4 e A s O T R ) XU A1 o E Rl T Ak
P MSEAF R C10:0 F1 C14:0 & A FF F %, 1% 54
T B JIR I T 1) AR M 25, 70 Bl iple T Ach 3ot A v 3
S ST BB 1) M D T VT B8 A 43 A /N T TS D
A ORI fip A PR S AV PR SRR I Y 32 2R
05 122 5 ¥ SRR T A B 7 1R L AT — B0k, SR I 2k
TR R 25 8 28 52 W0k SR (4 1R 7 TR 4 RN 75 o A
LTI SERF 00 A 07 IR , ¥4 M S il v 1 i Al 5% i D
iR o B B, 3 AT BB -5 A AR 1Y) R R o B I AR
FEMEZE N T B 5 TR AL A G . RSN
W Z AR AR I BR (PUSFA ) 5 BRI IS I 2
(MUSFA) 510 F1ig W R (SFA ) 1-F- 35 e 244 3. 8:
9.7:1, Hi HeH e 5 WHO . FAO Fl v [ 35 5 P2
TEME (1:1:1) o IARFIRR DR  SAAS T FI AR 7 1R Fn 22
AL B 107 T b AG S ) R R, SRR AT A
—BlE T BN RRN 22 A TR R A 1D R 1 £ O A
Yy, e AR T80 ¥ MEAR T IR SR AT Hh AN TR R A D5

PR - 34 & 8 93, 13%, B 10 3 i TRk N Ak
B A PO MOAYE YT, 3K e T R R ST T S R AR i
B B — A E R A

T RFFEIT R 25 B A AR TR AT LA — g (R 3T
i ) T SR RF AT IR SRAT o A AR R B e T Ak B XoF
TH AT A 1 SOk THh i I 2 2 B 5 ), 4 1) 6 B
FLA R 1 0 I I T S AT 4T 15 5 R I 12 il
AP 2% 515 R BRI A 45 R WK 5.

2 5 AT HUIRIF IR 2 Tl 2% 515 i I 2 4 i
1SS RE W BR A 25 A B A E B2 R
25 o TRUAL BT IS R D R 1) SR M 25 R R
THSRE R AN ()3 5, 81 g [] — ot ol 1 9 XK B B
iR 5 AL TR — 7K TE 22 55, A TR) Sl R B4 I S AT B
iR & b FANFEKPAAE 2T . TR E R
S FORA Tl WAL BRI SR R AT I
H ) i 1 T 2L SR e B — SO TR AL B
S0t EENR TR A S R i R L X S
SIS T 4 SR RGO T A BEAS 25 XA MRS R
ol = Fe o e AR A s A — B KT R o
T2 515 FI s IFRR AR 15 53 Sk A M SRl
iR 7 1R 25 S AR A TR TR R R L A6
— TR AN IT IR , 15 T R T ST Bk F i e A — I
1R RN T IR & 1543 )2 I R I Sk RIS K3 v 1Y)
2. 17 A5 H 38. 33 4%, 1M1 /o S IR T S A A S v 1Y
TR B 5 UM AR IR T ST AN SR R 9 17. 91%
18, 13%. WA AR TR & =R E AR =
ZRIM 515 () MUSFA 5 %2 i 35 08 1 = T BR 4l 15
5, PUSFA NAHZ ,{H USFA SR BEMEER,

RO O AL B SR IS HEA T eI AR 2R
B PEERY XUBR 46 IEM canolol 286 25 BT & &=
oS YA WS SR TRl 1140 ) A £ S 0 SR VA M3
3t o 0 i R e 2H A s Bl R R T S
SR H BRI T IRFE T BE & 7= A i 2R I 1R 55
JRURS: BRI S5 oy o 114) 2 S 2 52 W) 9l S R R4
BRI T RS B R R A S 25 R EEN K,

3 W55 ®

AR 15 R B T R 43 B 5 ik o F B2
(5 % , 2 R 0 S A 7 1R 1) ) R bR o 0, A
R AR % 3 2 SOk P R G A 2 L AR
5 R %) 7 2, B4R S A Bt Tl ARG A1 0 5
BCR AN AR ST R BRI, A R — 25 AP, AR SC
ARG BRI R 53 BT J7 3, W] LAFE 40 min Y FEASE
B 37 B AR 7 R IR 19 4 5, ROR 4 4 1 R A BT e
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Table 4 Content range and average value of fatty acids in seeds and rapeseed oil before and after microwave treatment /%
2 blliE s [peialiES e s Sall Tl Ve M
Name Rapeseed Microwaved rapeseed  Cold pressed rapeseed oil ~ Cold pressed microwaved rapeseed oil
C10:0 ND~0.54; 0.22 ND~0.17; 0.01 ND ND
C14:0 ND~0.09; 0.01 ND~0.10; 0.01 ND ND
C16:0 3.03~5.14; 4.35 3.25~5.61; 4.36 3.22~4.61; 4.02 3.24~4.6; 4.04
Cl16:1 0.21~0.39; 0.30 0.20~0.37; 0.26 ND~0.28; 0.19 ND~0.29; 0.20
C18:0 1.35~3.00; 2.19 1.44~3.48; 2.26 1.48~2.94; 2.24 1.49~3.00; 2.25
C18:1-n9t ND ND ND ND
C18:1-n9¢  55.46~74.24; 63.47 55.49~76.46; 63.97  59.67~72.81; 63.93 59.49~72.63; 63.91
C18:2-n6t ND ND ND ND
C18:2-n6c  6.94~22.82; 18.82 9.72~23.14; 18.75 10.84~21.67; 18.16 11.02~21.64; 18.15
RITER (FT IR & C18:3n6  5.36~10.76; 8.44  5.31~10.62; 8.33 5.48~9.82; 8.36 5.51~9.82; 8.33
15<3.0%)* C€20:0 0.37~0.69; 0.52 0.33~0.96; 0.54 ND~0.81; 0.55 ND~0.80; 0.55
Low erucic acid C20:1 0.72~5.95; 1.19 0.18~4.38; 0.96 0.89~3.34; 1.63 0.88~3.13; 1.63
(<3.0%) €20:2 ND ND ND ND
C22:0 ND~0.32; 0.12 ND~0.41; 0.15 ND~0.39; 0.03 ND~0.39; 0.03
C22:1 ND~2.82; 0.22 ND~2.66; 0.27 ND~2.93; 0.85 ND~2.87; 0.87
C22:2 ND ND ND~1.16; 0.05 ND~1.03; 0.05
C24:0 ND~0.47; 0.01 ND~0.80; 0.01 ND ND
C24:1 ND ND ND ND
SFA 6.74~8.41; 7.43 5.01~11.525 7.33 6.24~7.61; 6.84 6.33~7.61; 6.87
USFA 91.59~93.26; 92.57 70.90~117.80; 92.67 92.39~93.76; 93.16 92.39~93.67; 93.13
MUSFA 60.00~80.79; 65.31 55.87~84.04; 65.59  61.62~76.52; 66.60 61.70~76.31; 66.61
PUSFA 12.30~32.59; 27.26 15.03~33.75; 27.08  16.32~31.09; 26.56 16.53~31.03; 26.53
C10:0 ND~0.31; 0.21 ND ND ND
Cl14:0 ND~0.07; 0.01 ND~0.08; 0.01 ND ND
C16:0 3.24~4.325 3.92 3.83~6.45; 4.38 2.77~4.25; 3.63 2.80~4.20; 3.64
Cl16:1 0.18~0.37; 0.28 ND~0.48; 0.26 ND~0.23; 0.17 ND~0.25; 0.20
C18:0 1.02~2.75; 1.89 1.35~2.62; 2.07 1.08~2.64; 1.84 1.07~2.64; 1.86
C18:1-n9t ND ND ND ND
C18:1-n9¢  13.07~60.75; 45.37 0.81~63.50; 48.73 13.89~63.04; 44.45 13.14~62.92; 45.59
C18:2-n6t ND ND ND ND
C18:2-n6¢  12.46~18.53; 15.81 13.62~24.21; 17.90 11.96~19.07; 15.58 12.07~18.95; 15.75
RIVIR (PR & a-C18:3n6  7.12~9.64; 8.45 7.20~15.44; 9.24 8.08~9.36; 8.64 8.14~9.29; 8.58
7>3.0%)" C20:0 0.49~0.88; 0.67 0.39~1.24; 0.73 ND~0.93; 0.66 0.54~0.93; 0.70
High erucic acid C20:1 2.32~18.25; 8.20 0.32~4.50; 1.10 2.44~17.34; 8.52 2.44~17.20; 8.03
(=3.0%) C20:2 ND~0.64; 0.19 ND~1.01; 0.19 ND~0.60; 0.24 ND~0.59; 0.22
€22:0 ND~1.00; 0.30 ND~1.19; 0.31 ND~0.98; 0.20 ND~0.99; 0.24
C22:1 3.42~51.41; 1422 3.14~62.09; 14.54 3.00~52.61; 15.76 3.02~53.14; 14.83
C22:2 ND~0.85; 0.08 ND~1.10; 0.11 ND ND
C24:0 ND ND ND ND
C24:1 ND~0.91; 0.27 ND~1.26; 0.30 ND~0.96; 0.32 ND ~0.97; 0.35
SFA 6.33~7.85; 6.98 6.35~10.40; 7.50 5.33~7.21; 6.33 5.78~7.18; 6.43
USFA 92.15~93.67; 93.02 89.60~93.65; 92.50  92.79~94.67; 93.67 92.82~94.22; 93.57
MUSFA 65.86~70.61; 68.48 48.53~71.09; 65.06  64.69~73.64; 69.22 64.75~73.47; 69.02
PUSFA 22.77~27.21; 24.54 21.02~41.08; 27.44  20.61~28.26; 24.45 20.75~28.09; 24.55

TE 45 D RIF RN SR T (4B I TR 5 ek 14 doe /M IR RABL AP35 - 129

=n

T R SRAT AP R W 5k F) fre/ IMEL R R EL AT 2ME; USFA R

T FAR R S de s MUSFA SORARRIIR IR S5 s PUSFA Z AN AR iR S it s T 1R

Note: *: the minimum, maximum and average values of fatty acid content in 45 low erucic acid rapeseeds. ": the minimum, maximum and average values

of fatty acid content in 12 high erucic acid rapeseeds. USFA means the total amount of unsaturated fatty acids; MUSFA means the total amount of mono-

unsaturated fatty acids; PUSFA means the total amount of polyunsaturated fatty acids; Same as below
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Table 5 Effect of microwave pretreatment on the content of fatty acids in rapeseed and rapeseed oil /%

RIF BN =i AL 51 %

Low erucic acid rapeseed yunyouza 51

TR RPN 155

High erucic acid rapeseed mianyou 15

]i ZT e POURE RROREN RORPRSOHN L BOCER RRORFIN BODORSERN

Rapesced Microwaved Cold pressed  Cold pressed micro- Rapesced Microwaved  Cold pressed  Cold pressed micro-

rapeseed rapeseed oil waved rapeseed oil rapeseed rapeseed oil waved rapeseed oil
C16:0  3.03+0.04*»  3.29+0.21" 3.22+0.01" 3.24+0.01" 2.84+0.14* 2.89+0.03*  2.79+0.02¢ 2.80+0.01*
Cl16:1  0.21+0.02*  0.23+0.01* 0.21+0.02% 0.20+0.01* 0.21+0.03* 0.27+0.03"  0.18+0.01° 0.19+0.01*
C18:0 2.78+0.05"  2.89+0.70 2.79+0.01" 2.78+0.01" 1.04+0.02*  1.14+0.03*  1.09+0.01* 1.07+0.01*

C18:1-n9t ND ND ND ND ND ND ND ND
C18:1  74.24+0.11"  74.07+2.53" 73.81+0.02" 73.63+0.01" 13.30+0.32* 13.06+0.06* 13.95+0.08" 13.14+0.01#
C18:2-n6t ND ND ND ND ND ND ND ND

C18:2 9.42+0.21*  9.24+2.15¢ 9.84+0.05* 10.02+0.01* 12.50+0.06" 12.33+0.08" 12.01+0.06" 12.07+0.01"
C18:3 5.36+0.05*  5.38+0.10¢ 5.48+0.01* 5.51+0.01¢ 9.27+0.03' 9.37+0.83  8.27+0.04" 8.27+0.01"
C20:0 0.86+0.02 0.84+0.16 0.81+0.01 0.80+0.01 0.96+0.02  0.97+0.01 0.92+0.01 0.92+0.01
(20:1 2.42+0.04*  2.35+0.16* 2.12+0.02¢ 2.08+0.01* 5.26+0.66" 5.15+0.19*  6.02+0.02¢ 6.03+0.01¢
C20:2 ND ND ND ND 0.42+0.05  0.50+0.01 0.42+0.01 0.42+0.01
€22:0 0.35+0.02*  0.37+0.06° 0.34+0.01* 0.34+0.01* 0.96+0.06" 1.01+0.11"*  0.97+0.01" 0.99+0.01"
€22:1 1.33+0.02*  1.34+0.02¢ 1.38+0.01* 1.40+0.01* 52.04+£0.90" 52.36+1.22" 52.44+0.25" 53.12+0.02"
€22:2 ND® ND* ND® ND® 0.93+0.03* 0.95£0.07"  0.96+0.01" 0.97+0.01"
SFA 7.02+0.21>  7.39£1.12" 7.160.05" 7.160.02" 5.80+0.20* 6.01+£0.05*  5.77+0.04¢ 5.78+0.01*
USFA  92.98+0.21 92.61+1.12*  92.84+0.02* 92.84+0.02 93.93+0.20*°93.99+0.05*>  94.25+0.04" 94.21+0.01"
MUSFA  78.20+0.04> 77.99+3.18" 77.52+0.01" 77.31£0.01" 70.81£0.15* 70.84+1.04*  72.59+0.14* 72.48+0.01*
PUSFA  14.78+0.02*  14.62+2.05* 15.32+0.01¢ 15.53+0.01* 23.12+0.05" 23.15£0.99* 21.660.11" 21.73£0.01"

TE : [RIF7 B AR AN [R5 RE A W0 ] AT 35 22 5 (P<<0.05)

Note: Values with different lowercase letters in the same row are significantly different (P < 0.05)

6], 2 & v T AR TR 43 il i, 7E 0. 1~4. 0 mg/mL
(1) 2P 0 T PN e DG 3R LT, AT 205 A i S B 40 i
FHH R T g I R AR R 3B

Bt A B SR — Fh g G i sk o m TR 78
WA SR T AR P gl iz B L TR B
T T 200 2 5 e SR F 0 A 5t . AR 25 2R 3%
WA [ it o () T SR P B T R 5 AP AR 225 57, X AT g
S T AN [R) 5 R ) v SRR v 5 R D R A OG5 IR 3%
IR A PREE Y 22 S A OGP, O] A i S A
32 AR 7 R A o Y [ 43 i) Ok B AR 3. 03%~
5.14%, B J§ B2 1.02%~3.00%, i FR 13.07%~
74.24% , WM TR 6. 94%~22. 82% , V. J{E 12 5. 36%~
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