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Abstract: The effect of different pretreatments on degradation of glu-
cosinolates in rapeseed and its transferring law in oil, emulsion,
water and sediment phase during aqueous medium extraction process-
ing was investigated. The glucosinolates content was determined by
palladium chloride spectrophotometry method, and the conditions of
roasting and boiling were optimized by single-factor experiments. The
results showed that under the optimized conditions of roasting at
120 °C for 0.5 h, the degradation rate of glucosinolate was 7.32%.
While under the optimized conditions of boiling at 115 °C for 10 min,
the degradation rate of glucosinolate was 21.04%. The glucosinolates

were kept substantially constant when transferred from the raw ma-
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terials to the four phases during aqueous medium extraction process-
ing, whereas they were not detected in oil and emulsion phase. Most
of the glucosinolates entered the water phase and a small amount
were stayed in the sediment phase. The glucosinolates content in the
rapeseed meal was 0.3% to 0.8% . lower than the cake of traditional
method. This suggested that aqueous medium extraction processing
could extract the rapeseed oil and the most glucosinolates simultane-
ously. About 66.46 % ~74.52% glucosinolates of untreated rapeseed
entered the water phase, and 27.30% ~ 36.15% was stayed in the
sediment phase. The glucosinolates that entered the water phase
were respectively increased 5% ~15% after roasting and 9% ~13%
after boiling.

Keywords: rapeseed; glucosinolate; roasting; boiling; aqueous medi-

um extraction processing
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AL R S B AR LR L Rk
A5 SRR R R L B (S 0.8 % ~2.0% M M SR AT R 1L
SRR BT & R

TR 48 DLk O B A B 3R B R ATl DL SR
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RV AKCR 0 AR v 1) B B8 LA L B T D Y SRORF 19 K I 1 R
7= R AT I R A 1
1 BRLS 5%
1.1 #RE5XEE
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(D HEs T2 00 50 B 23056 1 T« 0 3% T 04 19 W 34T
FRIL 500 g, P8l 76 A 65 4R 0t 1 b, 76 BE A8 3R 47 4605 b 1
Ve A0 F S 0 B OB 8 L I AR R O LR K B R
SR T EE AR R . EIRIERUE TR 2 h, B IR
H125 110,120,130,140,150 “C R4 1FT . 2 M0 1R X 32
FEOTH 27 & B R SIS I AT S s, SRS TE AL IR
B 120 °C b B E] 4> ) 0.5,1.0,1.5,2.0,2.5 h i &4
T 25 SR M R SRORT A L AR A R R A R
FA TN

(2) EE TR F R 50 % T 08 2k % 1 il 3% 47
FREL 500 g, ARIZKEL 103 (g/mL) %8 A 3 L iy KEBedr . 78
o R K 4R R R AT 25 A A B A B I RE SR JBCLE 60 °C BEAE
hOHE T B B S I A A 9 LR R KR R TSR R
HEHMAR, HRAERZNTY 10 min, 78205 & 43518
105,110,115,120,125 ‘C {4 T . %5 4 28 2 1R B2 0 SR AT B
B O R AR R ANE AR R s, RGN
115 °C, & & K] | 43 314 5.10,15,20,25 min (504 . % 42
25 2 e [ S SRR A L R A R R T T AR R S,
1.2.3 RBEEE M S BRI B RE  RAE
120 °C,0.5 h DI K FE# 115 °C,10 min W Fp J7 3 4 3247 64T
Ab B, 55 R R AL B SR VR ST . 8 AL B 0 S R R AT R
A B 3026 ~50 % L BEK W P87 pH R 9.0,70 C
R 3 hy5 000 r/min .0 10 min, 15 B 7~ A6 25 19 PU A8 -
AR FLAR AR LK AR R A . 43 300 7 20 Ak 3 IS O SR RT Rt
KU 4 TS AT S S A5 B 7 S AR L 2L R B L K AR 0 S A o
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(1) i o T 2 1) 22 1) - BRI F 1 R B4 Csinigrin) , F
F B F K A% 0.1,0.2,0.3,0.4,0.5,0.6,0.7 mg/mL Z %
WePE 1Y sinigrin AR . 4 B 1 mL AR R F 10 mL &
OB 0.15% (¥ B L 27 4 Z IR W 2 mL, FE A
1 mL 048 B @0, 55 12T, 4454 78 25 “CIfE IR K
WERPACE 2 h, DK RE LA R e s aE
W 43 06 56 BE 3 B K 540 nm 40 W 5 OB EE . LR TE
VMR BE (mg/mL) Sy 48 A A, WO 1E A 2 A A, 45 1 A%
k.

(2) SR JEURk v B B 0 0 IR 10 g 1 3R i
FWEE SO R A i AR 8 b, 5 3 B VA IS 159 3 B0 AR S AT
A IEI S KA . VERRBRBUBIE 2R 0.15 ¢ T 10 mL
B H 8 L ZE R K T T 2% 10 min UK EGWE M, InA Y
90 CI#AIK 8 mL, FHAEBE K IE h 25 20 min, B # E %R
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HJG, HARRBEZE 10 mL, 44,10 000 r/min B> 30 min,
Bl mL ERWERTF 5 mL B0 H, A 0.15% 19 52 3%
FHERMBEW 2 mL, A 1 mL S 040 8 6w, 5 H &,
FEOTRES) AR 25 CHE IR K 8 BCE 2 he BLK R B AR
PRGN, R AL S E B 4Ot 00 B e B K
540 nm &b 5E M L3l 5 =X (1) | (2 3 5 B 1 & i R RR
i
CXV

TG = ) (D
m

DG:TGIT;G;FGZXNO% , (2

iﬁr'—]:

TG— i HF & B B T35 me/g3

R B T2 g5

C—— BUAF ORI s me/mLs

Ve RO B L

DG— R H &%, 65

TG, —— R F AR P R F & RT3 . me/g;

TG, — R JFR P B & i L T35 , me/g.

(3) KM B A A E B2 mL KM F 10 mL
B E . MA L 90 CR#K 7 mL, 78 ¥ K W 42 B
20 min, U M & B % H, A OK B OB £ 10 mL, £ 5,
10 000 r/min £§.0> 30 min. B _E 2 7% W, A1 bR 8 R 7
B FEIE WO X (D L) TSR S R
fiff 5

D BHFFRFFRNONE  KELE TEANEE,
ZARIRAE T 5 R e T 2R EC SR I I 2 IR 0y & & I E IS
P4 I8 M A9 A 00 A AR P BT . BB 00 7 AR
k0.2 g FRHERE P MAL 90 CHHUK 8 mL, 723K IE
B 28 & 20 min, O W H HOKF B 2 10 mL, #2 4,
10 000 r/min B> 30 min, B )2 W8, FAHFE %86,
I DU E WGl = (D ) BB R R,

(5) I AR A LR VAR B T R 0 E < 4 BE 2 mL
AR ZLR T H 28 P A Y 90 ‘CRIFAK 8 mL, 7E
WK PR E 20 min, BV A T IE SR R BOR AR P Y
WG - $£27.10 000 r/min &0 30 min, W T Z KR IER .
FHARTR 7 4 & £, 000 5 OB (A L 3l 5 3K (D L (O T BB &
125 B¥Eadr A RKKRER 3 W, KA Excel 2016 I
Origin 8.6 #4754 AL BURIAE B, DLV B4 4 A5 HE A 22 208
FIF SPSS 17.0 #EAT 7 2543 #7122 5 8.3 1 43 7 (Duncan’ s
test, P=0.05),

2 RS0
2.1 MEEGENTE

MK TR X AT B AT T R UL 1, R AL E 3R
FRGR A & iRy 28.67 mg/g(TCIH T 36) . & i B 4b 38 . b 5
L TR 0 T SR P TR R R T R B R A R
48 LI RFETE 10% LR, A F) 140 °CUF ., B MR
B ST s S Il A A - G (N B B e B R T R
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Figure 1 Effect of different roasting temperature on

the glucosinolate content
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Figure 2 Effect of different roasting time on the

glucosinolate content
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= g el degradability of rapeseed
g £ e WA 130 £ &
aE ) : : WA BUIEE R/ B/
il 20 —e— [ 1 A R E % T SRR L B T R fife 2
‘55% 120 Eﬁf % (mg+g 1) %
2 £
g 15F l1o 2 A B 85.0440.78°  28.67=0.04¢ /
< k]
& 0 0 éb HErE (120 °CL0.5 h) 88.654+1.47> 26.57+0.31> 7.32+1.09"
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Figure 3 Effect of different boiling temperature on

the glucosinolate content
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2 5 I6F () et 3i SRR B S RS DL 4, 2 AR I ) X
B A A RKAE N . M8 E B E Y 5 min B, 6 & &
HAT 20.73 mg/g (Tl T30 , BEAf % i 3k 27.71 % , AT B2 7%
A [0 o e O M IR A o8 Al AL L TE SRR R R A T
i BN 5 I8 i 18 40 B 5 24 B (AT ZE S 3 10 min B, B iR
TR 21.04 %0 5 2 J5 WIS ) 1 2 S B AR SR 218 BT, MR
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Figure 4 Effect of different boiling time on the

glucosinolate content

MAEZRE N 115 °C L ZEE R E R 10 min B 6 1 1
AR . T2 A F A B K U 4R R SRR L e AR e R
MR, AR R Bk B B KT 25 A R AR R
i W e S RE ARG 1) B0, BE 4 115 °C 282 10 min g 8040 19 28
AR
23 HBEIEXNEIFPHRERBHZM

T S O bV 5 IR AR TR e 2% g TR B A R A R
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H % 1 A] L A R 2 A T X R AT R WA L7 X R A
SR T UL L AR Bk 21.04%,7.32% . FEB TR
R ARV LAY, 28 AR IR T AN R R R YRR R Bk
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BRI BB T 0.8 %6 AR T 15 48 7 ¥ 45 2 09 DE K1 (4 B
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Table 2 Transfer law of glucosinolate of untreated rapeseeds during aqueous medium extraction processing
. ) ARG LB/ 70 C JRORD R
KL T2 - - —— — . ,
JkH WiAE FLAR AR KA i A B R/ %
3000 Z WK R % 100? ND ND 66.46£2.98°  36.15+£0.27*  0.7940.01°
400 Z WK% 100? ND ND 70.69+£2.56>  31.25+2.06>  0.78%0.01"
50 Z WK% 100? ND ND 74.52£1.56*  27.30£0.48°  0.6540.02¢

T IR E/NG TR 0.05 K BAF7E B P22 5 s ND ARFR ARG

R3 HELERFREEKEZRABIEFNEBAE
Table 3 Transfer law of glucosinolate of roasted rapeseeds during aqueous medium extraction processing
B A %*Hiﬁﬁlﬁ%/%(&iﬁ*ib A fﬁ"f‘ﬁ;ﬁﬁ
JEURE AR FUR AR K AR A PR/ %
30 LK B 100° ND ND 81.224£0.59*  22.16£0.27*  0.4940.01"
106 LK AR B 100° ND ND 80.56£1.84*  21.264£0.22°  0.644-0.01
506 LK R 100° ND ND 79.8640.16*  22.4840.84*  0.6940.03

T FFIARR/NG FEAER 0.05 KF LA B E P25 ND fURRA N .

R4 REQEEZFREEKEZRAIEFNEBAE
Table 4 Transfer law of glucosinolate of cooked rapeseeds during aqueous medium extraction processing
I ﬁ*ﬁﬁ?ﬁﬁtﬁ:fﬂ/%(ﬁ)ﬁ*ﬂr) ﬁiﬁﬂj@iﬁﬁ
JEURE AR FUR AR KA A PR /) %
30 LK B 100¢ ND ND 75.1640.39¢  28.04+1.34*  0.58%0.02¢
106 LK R B 100¢ ND ND 82.0840.81>  19.22+1.04">  0.48+0.02"
50 LK B 100° ND ND 87.61+£1.25*  15.1040.97°  0.3840.03°

T RS RE/NG TR 0.05 /K BAF7E 35 P22 5 s ND ARG

PR B 87.61%, i # Y B FF LL B AL 28.04% T B %]
15.10% . 5 o Ab BAH B, K HT A B9 BR FF EL I3 0 T 9% ~
1326, ] RE 2 3 RF 40 M0 P A B 0 B R 45 A A AN RE 1L K A
HRF 20000 BE A0 6 o B A P B A5 AR 5 A T A R b
L ICAT o 5 5 e et 1 LT S R R L N
RS R K Ik 48 O B 45 2 T K I B R &2
S AR Ok .
5 HhiR

A5 3k LG FZE 2 2 B O 3k 6 I SERT E AT AL B L 43
590 LA I B 0 (] A R 2 AT AR AR AR e LA
PL 120 °C, 0.5 h X SR 3 AT BE K A0 BN, K 35 75 4 B3 HF
L IMAS R 88.65 %0 B T A BN 26.57 mg/g. B K R R
9 7.32% LA 115 °C .10 min X 3ERFE 47 28 2 A0 B A L i 453 R
9344 % R SRR 22.64 mg/g BRI RN 21.04%,
L R 7 AR R R A 40 B A . LR O B R R K T
ATEN

FE K BE R 2 10 1 B b B A JBURE S 88 2 K AR L7 AR T
925 AP R 2L DR R LA e R A OR R ST AR L LA b A LR
TR AR A 5 SRR HR R 40 B R A KL AR D B TR i
KRB S B TE 0.3% ~0.8% . AR T 1% 45 75 1 YF H
w5 I K R LA R ERG A AE EE IR AT
PEA . SR B (B 5 R B 1 SR I, L I A D 25 K
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