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(57) Abstract: The present invention relates to a method for producing broccoli having increased sulforaphane content by using high
voltage pulsed electric field treatment, which enables the consumption of broccoli having increased sulforaphane content in a form
of an original material or a cut material cut into a proper size without pulverizing the broccoli and enables the extraction of
sulforaphane from the broccoli, as a material, having increased sulforaphane content. The broccoli having increased sulforaphane
content and sulforaphane extracted therefrom can be utilized as active ingredients for food, feed, or cosmetic compositions so as to
exhibit functions of sulforaphane, such as antioxidative and anti-inflammatory properties.
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shekg ¥4 8%t} UPLC system<> Acquity UPLC system (Waters corporation,
milford, MA), Binary solvent manager, Sample manager= ¥ A| Z=®¥lo| ™ MS
system- Waters Quattro Premier XE Tandem MS (Micromass UK limited), Software
= Masslynx V4.1-& o] &3}t

B 7 S e EE B EEEE

SFeF(mg/100g 4 25 (0.7 1.5 1.9 18.6 37.4

IEMA@M&ﬂ&MWMmﬁi%ﬁ}ﬂﬁ%@%ﬁ%&@ﬂﬂfﬁﬂg
(AZ2F3)S 2 10mlS @o] YA 7] & 21 24 7F 2 A 3fo] no] 2 A LA o

oja) FRAL 0] Ao 2 A LT Q) 247 HSF WS
thal 7 aetubda A epkel $A] +5& A5kl 5574 oomlE 718}
iﬂh%%&?%?ﬂummu1m~mw4“4ﬂumcmmmi

= A= v A E btk g ¥-41 38190 U UPLC system-= 2! & o] 13}

& Y31, MS/MS Method+= Sulforaphane (MS 178 m/z -> Daughter 113.9 m/z)&
Positive ion mode = Scand} %! 2™, Glucoraphanin- ((MS 436 m/z -> Daughter 372,
96.9 m/z) Negative ion mode = Scan 3} 31 T}

%2
[3%2]

T A gl = Bz
=5k ad 222 2352

Sl eH(mg/100g 7 25 5F)

A g mg/100g1 25 5)  [18.6 37.4

A7) AR R AT Az efdt gk Jloja= HEEe] o] dRt
AR AR ek A ARl FFetabd R 110 v el o
AATh w3t BE Yo A= 2 F2dad S ¥ i o g AFAI7I 08X
Az abdt 3RS A A8 XA F UE AR o SHIUTH
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[69] AA 1
[70] 2% B2 EE |7 E Al AL & S 50 g Aubsho] a1 A

[71]
[72]

[73]
[74]

[75]
[76]

[77]
[78]

[79]
[80]

[81]

[82]
[83]

[84]

B2 A7) AL A o] Fol W1 524 A2 716 P
T3 10Hz B A YA ZE 10 29 Aefx27iolM 13 BaF

PADS o 2.

Ao 13} 5 Dets, A7 2 kViem, 35> 20 Hz 2 A 2] A {F10 %9
Azl 13] B2 E Ay eaivt

B3l 1:

LA} B2 W71 A HE S e v E Y& e A%
B2z LA 2 A e 50 g daatel vlie] 12 STt

H) ul o 2:

Al BE 52 S 7R B A7 8haL 3 ks 50 g% A dste] 100
°Col #i= BollA 1+ et d R HE TS v ald 28 &)

H) wl o] 3:

A8 B 2 =) E v 712
a7 2 o8- Fob et
23 0] 3: A Felgh ok

Ao 1,2 D vauld 1 WA 39 B R Z o] E3+3

)
f8ke], A E ek BFFH(90%, Sigma) O E F58 S A 25}
UPLC-MS/MS(A| ZAF Waters) & ¥4 38o] =4 w39 Al g o] d¥ta&
WAt 1 495 3 30 VEMITH V] Axebsd A A 137
EAsHA AT
%3
[323]
T Hlalof] (M2 (B3 [AA]d1 [ AA 2
S (mg/100g 71 25 |37.4 1.75 65.6 118.6 138.8
)
A H=(%) 100.0 4.7 175.4 317.1 371.1
2135) o 4:
Al 1,2 H H)ale] 1,28 BEFY )] 23 AvtAdTE A ET 9
AT 5= Al g Hol) whe} Agste]l 1 205 7 400 YER ST Al 5=
A H ol e n] A& WAE T o] & BRI Y IR A F skl
¥4
[324]
T H] 2wl ¢ | H] 3 o] 2 A Al o1 A AL of]2

CFU/g 2.7x10° 0.97x10! 2.05x10! 1.05x10!
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[85]

[86]
[87]

[88]

[89]

[90]

[91]
[92]

[93]

[94]

[95]
[96]

[97]
[98]

[99]

[100]
[101]

B 'Ol v BRI A e Be g nel dEkAde
99% ©173 ZrA A ZAL, LA s A1 A e ek A Al 1R 200 A1 5wl
29} e A aIE YESIY

2134 5:

SRS E S AV A BEF Y] BE 20 R 87 hE oS8
Flsho] AAlel 1% H]ae] 19] HE e o] 2(25°0) R 375 Ol A
HEsHA Az ks alshglan, 71wl o] ARIE & la WA
HHER AT

AR B Rz (] e Dy s SE B2 A1 A BEFE A D
B AEelA 32 F bz A o] vEntA] ehak ot 4 A7 A = A o)
HERSR T 5 1 Hl el 1ol A= 4 Al B = R e o] o] e Al

! Hi*ﬂ(ﬂluﬂl Dy a2zl 2 517178 A7
v A ) 5 Y 2000 = 6D A7 1 2 o] e A edgket

webA e B AV A e MRz Y 787§ A g R ) e}
Aol e shAY TEH A o8 o 53 57 Sl

PADS o 3:

Aol 18] HE22] 50 g5 40°Ce A5 22 AF A3 F st
Hg2 3 283 Azl

PADS d 4:

Ao 18] B2 50 goll 70 T %% ol e 58
Ao xi;cz 3% %OP A3 F20°Cl A 12 A
)

o3

= 11 b=t . 17 }‘\jl

AN 3 A 59 BRI ¥ T Ay 255 P x93
Azest dare Agd 1o o ¥A5e 1 59 dehi

%5
[3%5]
T RN R I = P S R = P S PR SN
SHeF(mg/a1 8 +-100g) 1,210 445 1,830 3,580

Asld 7:

A
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BREIYE AYsiaL, olu o dx ek gt e H 7S HAASHA

[102] %%ﬁé 7he s ddE i 208 oo 2 vlald 18] A v FeE 7H
T2 9 o= atar, 1o tigk AUl ARl A5E o HAH o= e Sl
[103] Ei%ﬂﬂ Az ¥ Ax eyt S % 6ol YER AT
[104] ¥
[3%6]
T s R S Ry S S P B = R RV B B R (e = SV R el P T
(kV/em) ) =) 3]) mg/100g) |#EH7h
H)ale]1 |- - - - 37.4 9
1-1 0.1 20 10 1 77.1 9
1-2 1.0 20 10 1 82.4 9
1-3 2.0 20 10 1 138.8 9
1-4 5.0 20 10 1 132.1 8
1-5 10.0 20 10 1 145.1 6
1-6 100.0 20 10 1 107.0 3
2-1 2.0 0.5 10 1 90.5 9
2-2 2.0 5 10 1 119.2 9
2-3 2.0 50 10 1 151.4 6
2-4 2.0 100 10 1 155.0 4
3-1 2.0 5 0.5 1 66.3 9
32 2.0 5 5 1 58.2 9
3-3 2.0 5 50 1 121.1 7
3-4 2.0 5 300 1 103.5 4
3-5 2.0 5 600 1 99.8 2
4-1 2.0 5 5 2 49.4 9
4-2 2.0 5 5 10 88.2 8
4-3 2.0 5 5 30 82.1 6
4-4 2.0 5 5 60 56.2 4

[105] 21&] o] 8-

[106]  ZtZte] A1t B2 e 4 B8-S At "B AV A el g =] oA Hd714 2
kV/em, -3 5 Hz 2 A2 A17F5 Z9o Az ] A 13] A2l sty], A Ao
EHE e 50 2% S 280, o BH8- 20 5% 3 28N, 0.5 %

O
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AaEo]l §7 372 AHelgr]el Wil At B A AU A sl an, o) w2
Ayt sheks WA ek e] 3 7ol YR S

[107] 7
[3£7]
T8 A Z)3-2 NEr250% |NEL220% |0.5% AFE
At 58.2 32.2 42.1 65.5.
2 (mg/100g)

[108]

[109] ofgfjo] B whgol Mgt sleko] Frte R FE, = IR EH FE53
Ay g3 FEE2 75 A F 2AAELY A A & oA gk o2l A A o 9
2N = oAl

Q7 AFREEE B A, MEH 7] 5o weba] 1
HﬁL\j]E O]/]fﬁﬁ X

[110] A A 1. A ] A

[111] AAlel 39 B 8 10mg

[112] S 3 100 mg

[113] 3 100 mg

[114]  ZElo}HAF v 1v| 45 2 mg

[115] A7 ARES T3 5 T4 AR Azl whebA et ste] GA| &

A gk}

[116] A A 2: A o] A=
[117] gl 40l AEepdt FEE 2 10 mg
[118] AGA AEZL 2 3mg
[119] FE QX 148 mg
[120] nl 14|45 2H ol o] E 0.2 mg
]

ol WA AzpEel thek 479 R E

sAste]l AaAE Az

ot

ahar Aetd 414

H e} B120.2 ug
HI eI C 10 mg
H) ¥l 10 ug

[122] A A 3. 8 A7 s A Fo A x
[123] AAlel] 39] B2 2] 8 1,000 mg
[124]  H]EtH] Z39h& A%
[125]  H]EH A o} A H 0| E 70 g
[126] HIEFRL E 1.0 mg
[127] HIE} B10.13 mg
[128] HIE} B2 0.15 mg
[129] HI BT B6 0.5 mg
I
]
I
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