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Study on Removing Glucosinolates of Rapeseed Kernels by Mixing Extrusion

LIN Yun-jian, {LIU Dang-hui|, LE Guo-wei
(School of Food Science and Technology, Southern Yaﬁgtze University, Wuxi 214036 ,China)

Abstract.In the laboratory extruder, extruding the mixing meal of rapeseed kernels and corn meal
was carried out, The effect of different additives, dosage of A + B additives, extruding
temperature, screw rotate speed of extruder and the moisture of the mixing meal of rapeseed
kernels and corn meal on the removing rate of Glucosinolates was studied. The results showed
that, continuous extrusions could be achieved by extruding the mixing meal of rapeseed kernels
and corn meal (1:1), the effect of A+ B additives on the removing rate of Glucosinolates is more
remarkable than other additives, the removing rate of Glucosinolates of more that 98% could be
achieved ; the effect of the dosage of A+B additives on the removing rate of Glucosinolates was
the most remarkable factor amonge the conditions considered. The optimum extruding conditions
were as follows: dosage of A-+B additives 0. 263% +0. 179%, extruding temperature 130 C,
screw rotate speed of extruder 95 r/min, moisture content 12. 0%.
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1.1 EBRHHREMUFEE

1.1.1 ¥#H4 BTEREIZHED,HHk
S REHHS5. 20% AR R B4 4 49. 436 EK
B I ARAN TR ERE.

1.1.2 &M B#%4 BLOW.LD2 B JLFE
ABOH) =R B RERKER . HHS6 B, ¥
KAL) =& KR E R RS L. SHZ88-1 &, 1T
FREEBRBEREHM =G B RER TR
F:101-1 B, T ERMNBET =R RITR
SR BEAUV-240 B, HASHAF =& BR
SRR AL HIJ-20 B, ILHTBICBHL 7= 5 3
BAFHEN . ST-45 R WA KE, ER TS HN
T ol B AR, 7 kW, BB mAEAR LA
ThE.2.6 kW, B EBRIRE :100~140 C; ABRR
BE:50~100 C; ITH .45 mm; B FFIREE. 48
mm; BAF KB (L/D):18 : 1; 8 F A . 30°; 1R 4T
FEPE:60~120 r/min; B HEL. 8 ¢+ 1 BEARAR
A :D 5 mmX4 mm.
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Tab,1 The effects of the extruding temperature with pure rapeseed kernels on the removing rate of Glucosinolates,

wE ik 4 ok Y & B AR B ITC R OZTHRE  LAHRER 2173
WE/C REAR/% ERE/Y% KRESY/Y AW/ (mg/ed) B/ (mg/) ¥/ (mg/g) £/%
100 3.85 26.0 25. 61 26, 64 16.76 43.40 0
110 3.64 30.0 29.73 25.94 16. 82 42,76 1.47
120 3. 41 34.4 35.04 26. 65 16. 23 42.88 - 1.20
130 2.48 52.3 34,34 23.38 15. 29 38.67 10.90

o ARFF R .85 o/ min; FIABE A .65 C,90 C.

%2 REWEFEREENHRBERRNEEN

Tab.2 The effects of the extrusion temperature with the mixing meal of rapeseed kernels and corn meal on the removing rate of

Glucosinolates,

HE doRbks  REAS BN

ITC /&

BE/C REAR/Y% ERR/% REHIP/ Y B/ (mg/e) B8/ (mg/e) M/ (mg/g) /% a5

120 6. 84 34.2 26. 34
125 6.23 40.1 25.83
130 5.62 46.0 24,94
135 4.99 52.0 25.21
140 3.76 63.8 25. 46

OZT REg BHRNEER LA 7=
2.47 1.85 4,32 48,26 BE
1.82 1.64 3. 46 58. 56 mi
1.88 1.4 3.31 60. 28 -1
1.94 1.01 2.95 64. 67 %
1.18 0. 66 1.84 77.96 Bag

B RAEAKSRE 10,045 B AR L BG B RB 4 %026, 54 % ; MBAT4H5 % .85 r/min; BIFBRIR A .80 C,100 C.
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Hl EHREIMASHABEBRENXR
Fig.1 The relation between the additives and the remo-

ving rate of Glucosinolates

2.2.2 MR EIHAMERXRG TR 2
BR . ARBERESA+BRMABMFERESR
BEMX (A+B) B R E 45 $ik0.263% +
0.179% FFERE K 130 Cot, MRBEBRE N
F 98%. (A+B) & inil i & 4 $/hF0.197% +
0.134%58¢ , B ABLBR R A LA B B T P&, ERIER
REEBREMHRTR T MBI A EE REREMEH
ERE FEBEEMT 120 CA, MREBREXEF
BMETHE. Z—FE.BERNRNEYERL, B
RIEBRARERENENFERERES. B
1, — B B B IR 16 B B e P 4 L B AR 1

2.2.3 HHBRNAXNBESYH BHFEE
REENMNEETIESH . EREZNAYNERE
LB FediE), K R/MURE T HENME
EREIERARRBRESEFEEERMEX,
BRI RE, B FERFCHFRAMRY
0, A BR K. BT E KT 95 r/min /7,5
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THEYREFERAMESEE, S8 T RFC
TE Y FE MR A A 450 B o 1), DA T 3 9% 40 B TR K B P A
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FEHBE/IC

—4— A0.066%+B 0.045%; —@—A0.131%+B 0.090%;
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Fig.2 The relation between the dosage of A+ B addi-

tives and the removing rate of Glucosinolates

100 1.2
80 F 1.0@
8 - R S
= 108 &
# g0} —e—mmy
& Jo.6
2 ot ’ E
g 1 0.4“_%
201 . ozg
0 L 1 1 1 0
60 75 85 95 105 120

¥ 3#/(r/min)
BB BF 180,100 C;(A+B):0.263%+0.179%
3 BHRESHMABRBRENXR
Fig.3 The relation between the screw rotate speed of ex-

truder and the removing rate of Glucosinolates

224 BRARSRAESEANAKXNBBRFHYH
RN BERLR RSN ERER, L%
FRAEFRRAKE R, B —E MKk EELR
RREEHLELRG. NE4RBRERXE B
KA RESEHR 8.47% ~12. 42% B BRI R
BB KA TE, RBEREY KT 95%. 4
BRIk ERI, FFEYDRBEMESERER AR
BLIMRTHHER, R CEFERAE
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Fig. 4 The relation between the moisture of the mixing

meal of rapeseed kernels and corn meal and the

removing rate of Glucosinolates
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Tab.3 The factors and level of orthogonal test

A E
KF HERE (A+BRR BE  KkSRE
A/C S8 B/% C/(t/min) 438 D/%
1 120 0.131+0.090 90 11.0
2 125 0.197+0. 134 95 12.0
3 130 0.263+0.179 100 13.0

*4 EXRBRGRESHW

Tab,4 The results and analysis of orthogonal test

HE i ER 2/
¥ A B C D %
1 1 1 1 1 73.26
2 1 2 2 2 93.32
3 1 3 3 3 91.43
4 2 1 2 3 76. 86
5 2 2 3 1 89.18
6 2 3 1 2 96.92
7 3 1 3 2 78. 14
8 3 2 1 3 98.76
9 3 3 2 1 97. 46
K1 258.01 228.26 268.94 259.90
K2 262.96 281.26 267.64 268.38
K3 274.36 285.81 258.75 267.05
kl 86.00 76.09 89.65 86.63
k2 87.65 93.75 89,21 89.46
k3 91.45 95.27 86.25 89.02
R 5.45 19.18 3.40 2,83

HE4H REREMTERTH, & BT X0
IR BRI F A . B>A>C>D.

BES FEMFERTH, BAEESHE
EHRRERENETERR  FERE . RITEE
MERAKGRESBERRKFERAERRS
BE BERMARESEEKX, RRBRERE X
R HOER 0.263% +0.17T9%; X RBIBAME
PEUERENRP . FEREARLR, BEH
130C; BT HERT, FM TR MIEN, B
T #E, MR 95 r/min; ORI K 4> B 4 Bk
Al2. o HBREAENFEREN I &4 KR
A3 B;C, Dy

x5 EXXBRHEINR
Tab.5 The analysis of orthogonal test

¥E OFHF BHME H¥HFM O FE 2 BEH

A 46. 87 2 23.44 3.38

B 682. 41 2 341.21 49,17 * %
C 20.51 2 10. 26 1.48

D 13.87 2 6. 94

Fo.055(2,2)=39.00 F,,(2,2)=9.00

3 £ #®

DEHFCMEKRBUREL 1: 1 BEHE,
ARBRENFERR . FEFRPTEATIEN
B .

DRBEREAFERE, M EeRRAK S
BER AN THEAERKERZYRORE. B8
EREFRT 135CHE,.FEFYHAERE, BH
A 1AL »

DREFEMANA+BERESFESE S, 5
REEMBBRABEER, RRBERETHT 98%.
(A+B)E i i 8 4530 B B R B IR e R
KoRESBBAFERREREEZT, REH
HWEBASHEMT&ER: (A+BENNEESH
0.263%+0.179%,BF B 130 C, IR 5 & 95
r/min, R K5 R 848 12. 0%.
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