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Content changes of Sulforaphane in Leaves of
Brassica oleracea var. italica

Jung, Min—-Chul - Lim, Tae-Heon - Ko, Sun-Bo - Choi, Yong-Hwa

Analyzing the 13 sort contents of broccoli leaves by using GC/MS, sulforaphane
was found in 11 sort of broccoli leaves for the result. After being grinded by the
blinder, amount of sulforaphane in broccoli leaves was rapidly raised after thirty
minutes and maintained the amount till sixty minutes have passed. Among the
parts of broccoli, the root had the most sulforaphane. In freezing temperature,
biosythesized sulforaphane maintained longer than in room temperature. However,
even in frozen condition, the amount of sulforaphane was reduced to half or less
after 3 weeks.
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B &2 ZF|(Brassica oleracea var. italica)= AAZTol| &3t AR F4ks), A,
gulol 9 FH=FAao 9% v Iuu SEA Mo HEZE o An|Fo] =}

H 32 ATHAspry and Bjeldans., 1983; Zhang et al., 1992; Beecher, 1994; Howard et al., 1997;
Kim et al.,, 1997a; Kim et al., 1997b; Kim et al., 1997¢c). BE2Z &9 /2 9 AYUSAHE
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ZZ = P-carotene, «-tocopherol, ascobate, folic acid, Vitamin A9} 22 733 &4t

e o
i

v

#]of glucorachanin, aliphatic glucosinolates % indolyl glucosinolates &3 22 g FE0]
A )3 (Jeffery et al., 2003) k&4 E O 2= sulforaphane, indole-3-carbinol % diindolulmethane
59 el At Aow WK

Sulforaphane (S-methylsulfonylbutyl isothiocyanate)™ phase I & 4x(glutathione S-transferase)
9 EA4E FESHAIRE B TAE EAHOE FAS A7 ddste o2 4y
7 phase I E45 FE5HA % Ao 2 d8A oW, Fahey 5(1997) YA S 92
AR Helicobacter pyloriol W3t St &35 Hsith. HeEe]o & 5929 od
AR FHrEo] A= sulforaphane YES YOo7|= HAFSE UeZ Hericobacteor
ylary 45% 5 F-E9 ol tig Minimum inhibitory concentration (MIC)®] 4 ppm ©]3}=
} &4 S Hols HoZ B H th(Fahey et al., 2002). Helicobacter pyloriol 23+ 7+
X 53= WH OS2 = bismuth A A, metronidazole, amoxicillin % tetracycline 58 X+

FHAE SA FoAsts WHo] FEI Ao2 BHIHUTHRauws et al,

1988). Lefut ol H & A5 A =8 =rt Ea star Al gk A, AL 7hs
A WA 2 ang Y EAFEC] Atk oldd £AIHES S5 9% 4o w Mg
SF(Tabak et al., 1996), &= 2K(Yee et al., 2002), Cashew apple(Kubo et al., 1999), 253} A
(Lee et al.,, 1999) ¥ A3l(Yoon et al., 2004)¢} 22 HAAY e &2 &4 g
ATEo] BiEAT

thtE o] o £S5 A &ste BEIFEE 3 E7]A o] 4-57) A= B3|a1, &
10~157 o] v} wi-¢- FAdsht 2Rk 4807 o] &5 42 BF WAL ATHKim
et al., 1999). 121} B2 o] £7]9} o= sulforaphane?] &2 glucosinolates”}
ggFo g Eo] o] mhaf A% HA sulforaphane®] S ZIT + A& Ao
2 339k

wElA] B A= HE Y Y-S o] 8319 sulforaphanee] AEFAH S F=313L A
¥ sulforaphane®] o] Wsto] tisiA &3t
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HEZEE AFEEARAE 5H7IsddA APdEAANA BdPAu=E A 109 Tl
Bt 2AF 135S EFdol A83F%) AL, sulforaphane EF3-2 Calbiochem (La Jolla, CA,

< 4519
USAYOIA Ikl AHgatglon] 7]et AlokEe SFAek $& HPLCES AME-aHaTh
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2. Al 52A

Sulforaphane®] A3 A &S blinderZ2 HEZ2Z2] 9 100 g& 283 #2333 & 429
Al WA SFHA] sulforaphane®] 3HiF-S A3t om, A4 ¥ sulforaphane] 35
e o8] =Astol|A A sulforaphane] $HEFH3IE BT

3. Sulforaphane %% % AA|

SujFZol o3 AlE HA = BT Y8l At s2dx A AlE 1 g
50 ml dichloromethane< 7}k 12A1%F &<} shaking F 23k ThA] 50 ml dichloromethane
S sk o3 3 FEEATE BEFEC] 50 ml R 1 oml AP AEG5FE 718 3 50 ml
hexane .2 23] FE3slo] =, A =59 9 ml A ESE 718k 100 ml dichloro-
methane .2 23] FE3to] FF3IAT 1 g Silica gel column chromatographyll loading $-
hexane¥} 10 ml EtOAc, 7ml 2% acetone- 98% chloroform©.2 Ao]& £ 10 ml 5% methanol-

95% chloroform©.2 8% &3, 2 ml hexane®.Z %83} sulforaphaneS & 23} Th
4. 717184

GC+ agilent 6890N= A-8-3}31 ..M, EI/MS+ agilent 5973N mass selective detectors A8
sHATt.

Column< DB-5MS (5% phenyl 95% dimethyl arylene siloxane 30 m % 0.25 mm i.d., film
thickness 0.25 um)E AF&-8}H 1L, Inlet 2%+ 300 C, oven =5+ 180C oA 1587 HEE
, 10C/min®.Z 280C & 1083 MFE 3 10C/minlZ 300C ¥ 1087+ 235t om,

F2 1 ml/min (He 99.99995%)°] 2L, MSD transfer line heateri= 230°C 10%3F %, 10°C /min
Z 300C &2 sFHTh

o o ¥

5. GC/MSe 93 sulforaphane 7 %24

AAE A85E GOMS FY3sta 48 o] 237 H(Selective ion monitering) &2 m/z 177,
160, 1155 moniteringst] |3l I TA XS EFF sulforaphane®] FeFFAol ofs) A &F

245190,
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1. #23} 3 92 A 7kl wlE sulforaphanee] A %

BE3Y F% 2199 S blinderZ 283 #A3 T Aol WAEHA AAH]
sulforaphane®] AT HF S 43 A3} 27] 30E7HR= AESHA &% oy, 30& o] &5
B sulforaphane©] 524 3tA 571 7] AlZFste] 40 o] FFE 60L7MA = S5ekA S7Fst
At B2 9] deA= # 5ot %"El sulforaphane©| % %Q‘ﬂ AA AT &élfi‘r
*E] O‘Oﬂ %5101 A+ sulforaphane 2] 7“]—7'%7&]0] glucosinolates ﬂi}ﬁol ‘FL;QQ} J’Pb o
A I = myrosinase®ll ]3] 4] sulforaphane®] A E A2 FAHFH 7] RyuH &3
I Y] 3FA H(Kjaer, 1963).
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Fig. 1. Variation in content of sulforaphane in broccoli leaves after being grinded by the
blinder.
2. Bn2Zd £24 sulforaphane?] 3%
BRI S 1359] Al sulforaphane®] 35S vlustux 238 IS 7

°
Z} blinder= #23} 3 £ 60 min ¢ 20 WX $F sulforaphane®] &2 43T
“Well- bing up”3} “IELV]” FF2] YollA= sulforaphaneol s AEAA] &koy
A FZFol| A+ sulforphane®] HEE AT 5L A o= “FB1H” FF2] oA 7}
7 B2 sulforaphane©] HEE L oH, «HA)| e} «HEEo]” o] ThFig. 2). “B1H
A sulforaphane®] $H&Fo] 71 =4 AEF A= kim 5(19972)9] R e} X5t ot
g HolA e 2 ztolE UHEATE ol L3 FFolats A7), AmAS, +23)
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F AARRE B F=2WH T Aol 7ddE Zom dAvhdEn.

Content (ppm) of
sulforaphane

Cultiva

Fig. 2. Content of sulforaphane among leaves of broccoli varieties. The same letter in a
column are not significantly different at 5% level by DMRT.

3. B2F¢ B9 sulforaphane &=
BRI 43S Ao g & B, o, &7), ®e 22 83ty sulforaphane®] A3

A& 100 g blinder= 283 #3238 § 214 60 min
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Fig. 3. Content of sulforaphane among the parts of broccoli. The same letter in a column
are not significantly different at 5% level by DMRT.
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29 FFE AT 3F e, BEE 0] B AAldA = B €53 B
sulforaphane©] HZH o™ Th5 0= Qo)A Wol Atd =AU HefollA sulforaphane®]
SheFe 91o] sul o] ESQTHFig. 3). 1EY # F9dAe dHFoE AA HEHU
ol ¥ oAM= Fds} 37] A o]v] EA)3F= endogenous sulforaphane©] w23}
60 min 5% WX =& Alo] B3] A A sulforaphane nitrate 22| F 3ol 7]Q1%k Ao =
AETh

A o _g

4. Sulforaphane sraFe] 7 A s}

223 Yol AFA ¥ sulforaphane 32| FAIWHIE EA5t1A B2 F
aiskied %

< blinderZ #2338k = /}9'9‘01] 60 min

=2]
eRBAE B 305 2] Gae] Ba ol T eskon BERH
S AN 0Tt 2h K57 AAAAT Ak Aol HebA B AL 0w

70 70
—O—Early you 60 Efarly. vou
60 ——

—@— Pilgrim Pilgrim
= = —l— Broadway
£ 50 | —H-Broadway § % —{1— Cheongje
. —{1—Cheongje >
o 40 g 40
B s
g 30 g 30
% 20 3% 20 [

@
10| 10 |
0 O—0 o— 0
0 5 10 15 0 ° 10 15
Time (day) Time (day)

Fig. 4. Content of sulforaphane in broccoli Fig. 5. Content of sulforaphane in broccoli
leaves stored under room tempera- leaves stored under freezing.
ture.

Kawakishi®} Namiki (1969)% sulforaphane®} 72 isothiocyanates 3}g&E-2 4204 A
3] B3| E ™ E0] isothiocyanates 232 F+Q HETS iy B3} S sulforaphane
3gtEe EallEss S8 olUeg; X0k WA Aol e ASE AZEJAT
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V.2 o

B3 1359 A4& 4o E sulforaphane] TFE A% A3 2F o= HAEFH A
Zgo} 11FAME AEHAJT “B18” FF0] 7P B sulforaphane 3-8 UEF

ot B2 YL blinderZ B2 F2]9] -8 #2335 Fof sulforaphane2] A 3452 30
i o 543 F7Fst 6027HA ol FAIE AT E£3F sulforaphaneS AU XE &
A9 BEFEe o BHda AEHJoY dFHXE & A9 J4F Ho| &2l A=
HA gdrh. BEEele] Fo¥E(E &, o, £7] 2 5a]) sulforaphane®] S A4
3k A3}, B 71 B sulforaphane®] HE FH AL T o2 oA EdT BEF
2] oA A4 E sulforaphane] FAIMSHE BA45H A3, 213 B WeR A
A 2 A&EFHFoU WERTA ZHJAAE 35 Fof sulforaphane®] $HEFo] 12 ©]3=
skt
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