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Study on Extraction of Sulforaphane from Broccoli
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Abstract. Natural Sulforaphane (4-methylsulfinyl-3-butenyl isothiocyanate) is an interesting
research area for anti-cancer effect in nutrimental and pharmaceutical application. In this work,
the extraction of sulforaphane from broccoli seed meal using solvent extraction was investigated.
In order to achieve a high extraction rate, the optimum extraction process parameters, including
pre-treatment technique, solvent concentration, pre-reaction time, extraction time and metal ions
were carefully investigated and achieved. Furthermore, the isolated substrate was proven to be
sulforaphane by GC-MS analysis,
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Fig. 1 Molecule formula of sulforaphane
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FZERANR . F MREFH BT Sigma A7 B
B ik, FOAR R 2 S i

ERNR - FBOBARE LA : Waters 4 8 7 &,
BL& A 1525 & f1 2996 ¥ M 2% ; TRACE 2000
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1.2.1 ABAEEHTAHRFAGRRAEL 15.0 g f
TEE-WMASEECHEBE~MA 25 mL &
0.05 mol/mL W B ZE B (pH 7.0 R G Biff—~
SEIMA 40 mL MEVBRER 3 R-EZ K%
BREFIEN>BEEAR 50 mL—0. 22 um 55
@ >HPLCRES PRESE., UFTHLXF
FHER, 2 BIOT R R A B AL 28 77 R W A L B AR et
B ZEREE.EBREFENY PREERENY
WL EEBEERRTE.

1.2.2 2 RBBEHTFARAGRIRAL 15.0g
FFEE—~A 25 mL 8 0. 05 mol/mL #5f# 4E
HBE(pH 7. OB G B4 F A 40 mL B =%
ARERIR-EFTREREZ_IAFR-REY
AGRHIBI0ONZBBERER - ECHEER 3 K
UBERE RSB 0% 2 EBRA 85 R%¥
B3R EEAERBRE_EFR-FEERT 50
mL—0. 22 pym {H IS ~HPLCMES PR E
sH.

1.2.3 HPLC 4 # £ # fi%H.ZORBAX E-
clipse XDB-Cy3,D 4.6 mm X 150 mm, %42 :5 um;
WE:1 mL/min; IBEF N 30 C; BillKK: 241 nm;
HEER.10 pL; A MR H S 1000 FE.
90%7K,45 min PIEEHEAE L B 900 R BZ. 1006 K,
ERBFE:U—RIREMNT bR IRFEHE BB
LR, 18 Y=3X10°X+109 682,R*=0.999 9,7
1.0~60.0 pg/mL LEINH SEERE R IFHLK
HXER.

1.2.4 GCMS a#&# €A% HPS BHER
FEHEHE (30 mX0.25 mmX0.25 pm), S E
B 300 C.ERKE(FHHALAS):1.0 mL/min, &
BREFE:50 CIEHF 2 min, L4 10 C/min F+ 7 190
C,H L 20 'C/min #7)] 300 C,4# 5 min, 0O
B 280 C,EI+ .70 eV,200 C, KPR E
350 V, 2 2 R /s, BT H :35~500,
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MELEMNFREBEMT GC-MS 44f, 2 &
THERE 2, B Fa AN 14. 78 min K K
BRE3 MRS XE11]MHE. ZMaHEE
(E 4) F 3 FE 4R 51 B 8] (15. 160 min, B S) AT b
FLE bR — 0, B M ] 0 K 88 K o A 4 A 4R BR B
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Fig. 2 Total ion current chromatograms of hydrolysis of

the broccoli seed meal
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Fig. 4 Ultraviolet spectrum of sulforaphane
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Fig. 5 HPLC chromatograph of crude sulforaphane ex-

tract from broccoli seed meal
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Fig. 8 Effect of pre-reaction time on the yield of sul-

foraphane
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f@mtim A FeCl, ,MgCl, .ZnCl, 1 CaCl, ¥ (JKE
X5 mmol/L), IRXLULREFHE MR K&
ME W, &R mAE 10,

ME Al LA Fet™ Mg™" \Ca' " & BB F
XNEEAEMEER EBMERS PR RRERE
Ko Zn BFUME MRENBRRERAE W, B
REEHE KRBT AMERET.

3

E 1200

"]

21100 [

#® 1000 [

#

W 900 [

=

# 800 -

i3

v 700 1 1 R B 1 1
R 0 2 4 6 8 10

i 56 7K 48 B fel/h

9 ERMHENERENEWE
Fig. 9 Effect of extraction time on the yield of sulfora-
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Fig. 10 Effect of different metal ions on the yield of

sulforaphane
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HRE KAX XS ZERAXBEEEFIRE.
AT IURBRENRBRURE, BT X 7 MREHER
H28MRFHHHFHE MR ERERE,.EREAH
FERAREXAPARBEFHBEFRAFTY
PRE A . HEMKRZIHENE A KE
BEEHTY bRE,

MEZEETGRBTFHE PRREBEHRT
THAWMGED, JURLBEZAERFRE MRS
EWHTEHFESRS B TFERERSY
MREMBRERKH. BRBEZEMRTHSEE b
BE BEARAMOEEFHRERENT MHEN
BERA—K. GRIS . GRS REHFLEX
WE MREBEBE, MES . BEF . EHWERR
K. MAFTERE FARGFHNIT TS
AIE 1E BB . Matusheski BF A 7, A & 5
o, 4-FF B T B Bt T 2 5% F o #F (glucoraphanin) i
MR EE R LY R sulforaphane nitrile, {8
MEBLSHMIEHFFEUSFEEABIS b
BEM ., ESBENHRF BN RR I EFT
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R ERISHE MNREBERERS. REFHXM
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¥l BHELZEAPHFIE M REEMR" R NSHEEGAKRERSE PFLE. Tookey R £
Tab.1 Yield of sulforaphane from seeds of 13 varieties of W FHEEPEREAREISRAEMNXE, IF
Brassica BEMFHRRARESBERALN 0FLA"Y,
bk & FANRERE N B/ (mg/ke) HWERGERETUZIAMNMNABEAESSENE
=7k T 119.6 PREFHTRES. FEMEBR RN ELETREA
K 101.7 BREEMEL MEIHFHELNESE MREN
g 62.4 RS FITRZEEH.TUBHE NRESEE
#1585 1575.5 EWEER R,
FH 28 1391.0
HAE F1 958.7 3 4 i§
REFEFK 80d 588. 3
HE HEHE 64.8 D aiEatmExm. a2t STk
) B 68.7 BRPEAY MNLE, ARG Y A ] 4 15. 160 min
REE 114.5 ZEEO
EREEK 146. 3
Y. 1 126. 9 DERNRLBREN, B FRERREGR:E
EKE K 55. 9 BEERE U AR R ARRN. —hKkE—D
A REERMTFRRRLS Fak RAmE  TRCFREEN 8 hAMERET,
mED. DERMT 28/ EBEREYHF.EREH

BB FHPEARTMNRE EPLURE]I S &R
I15. 2 E5 XN RBREL G, F5I K 1575.5
mg/kg.1 391. 0 mg/kg 1 1 126. 9 mg/kg.

FHE MREBRERAKZRERIIMER BEREE
MG RERBE(ERISHFHTHNER
GHELEN 25 . BRHREZEHFLE .G 1 5%
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