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Abstract

Glucosinolates (GSLs) are unique functional compounds found in cruciferous vegetables,
there has been growing interest from consumers, and breeding companies are also making
efforts to develop functional cultivars. This study aims to review methods for selecting
functional broccoli breeding lines and improving functional compounds. To breed
functional broccoli, it is not enough to select breeding lines based on GSL content alone.
It is important to consider the isothiocyanates, which are the hydrolytic products with
actual beneficial effects, when selecting lines. Additionally, since GSLs are greatly affected
by environmental factors, it is necessary to verify the content variation through repeated
cultivation after selecting the breeding lines. Lines that are sensitive to environmental
factors may be problematic to use, so it is necessary to select and breed lines that are
insensitive to environmental changes and have high GSL content. Lines selected and bred
in this way can further increase their functional compounds depending on the cultivation,
storage, and consumption methods. Therefore, to breed functional broccoli, it is necessary
to select lines with high GSL content and low sensitivity to environmental factors. It is also
believed that by systematically using a series of cultivation, storage, and consumption
methods for further functional enhancement, functional broccoli can be provided to
consumers.
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Glcuosinolate(GLS= &0& AA% B-glucopyranosyl Z7], thiotydroximate & ofa|=Ak
oA fEE ot S4iE =TI

GSLZ 9 A-8-2 ol= 41&9] 24 tARIER H2Ee, S9&eY], Pl /A, & W5
O3 St Afano]| EAfohH, Yt AAE FRolal, ol vt FuE AlFstH, EA7HA| v
3 A4 2k 20052 78 GSLo] ERI=ITH3,4]. 2007H ©%<] GSL % glucoraphanin,
glucobrassicin ¥ gluconasturtiine &2 A& SRIEE A5 BT, viE 40 &
7y 2|4 ol2fet GSLY &AL FAAHE, Al A4, AlE F9 9 7]e of2] 83 29 22
8110 A 2J&3HH5,6]. AR GSLY T 558 AAoks 7P 583 84 F shuo]
o, FYe fAAgolRl e 24 /9, 447 O S A B 2o w11 2Ado] e tieksith
QA7 583t 78 GSLE 3 Z= SX e AlEe] Adat FH IRt 204 GSL Hol
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S Ao]| ek W2 A7 HaEQIeH1].

e o8 243 GSL2 AAIZ/dS ZEA] %A, Myrosinase©l 2Jsf 4% 7Eaf AkE0]
ZE9 &AL Yehlcty HuEIcH2,7]. GSLY 7ESIAFES #& isothiocyanate(ITC),
thiocyanate, nitrile, epithionitrile 13522 Wro|AH, myrosinasegh= A& 40 23] oj
7Nk GSLY| 7Esiia Ik} sEolA et 2 ikt 2443 vekd 4= 9leH(8], GSLt
ZhrRallAbER] ITCO] AekaQl e/ EAdoll tigt A WA At 174171 &0l Barxglom,
18309 sinigrin¥} 7E5AH=0] sinalbin®] BRI}, 19560 GSLE] F+20f tigt HHe}
Fx29| 4 GS7H 7H=ISA, 19709 ofiE B A7t Q1%ke] 73 4ol Hhet 7 GSL
E= 1 7R AR e Jl 238 93 S 2ol B2 Hisat 4] GSL 3
Z, 71574 2 ol Higt At FISHeE $YEIL ITHI, 10

F AHRER] 715 AAE Aokl glon, STIRIAE 7154 i F52 S0
-go] o]RofA| 1 itk wEhA & =roli= 7154 SHANY BEZYE Brlet, 716 B
23T SYAES Aol 4] 2 71548 £ A ol diste] A EaR; gk

2 =
1. B3ZE2|9| MEFYSH JIX| ¥ &5

AE2 AEH AT U2 S0 REEH QS 1 RS Bo6l] 915t Wo] 71&ke] shuEA
AR A TR TRt 23 tiAkES A dste] AlEA Uloll SHstA EcH11l. wisat 2
E2 4523 vlE ol 383 ¥gF¥olH, GSL, flavonoid, phenol 3RME 53 22 7154
A4S THH TR0l qlof oA, el e Yele 8% i AER e ioH2l
I% BEFee 4859 100 g3 33 keal, $ 88.6%, @& 5.0 g, % 04 mg, &+ 1.5

mg, ZF 307 mg & FYgEo| @o] FFE=] 9loH, HER A(retinol equivalent 128 pug,
B-carotene 766 pg), HIEF B2 0.26 mg, H[EM C 98 mg 52 TRotal o] viFt faFH
ZF ARYUTH SHAA v 53 7HRE A AdsolTH12].

B2328E GSL, HJEH, phenol, flavonoid & ©F3t 24} tiARibEo] FH 51| 714 917] Q]
= 71578 AA F shHE FolH, 20009t5E AHAR] =2 o E JjolAE Q7§ d1
AUk, Thfet A slehE FollA GSL2 i} Afjao] 23 5ol 71543 sigtEelH, <t
a2t 9 AR S L2 7] {lgt a3 7L Qlnk Aol GSLe| &9t vt i
of gEfo] A wisdt QA ASHAT, FF GSLY it A4S 537 B u=HA GSL
o] & HijEat 47t Q1718 A Utk E2EEE glucobrassicin® glucoraphaning 5
2 3R33lar 9lom, o]59] 7lEaikER] indole-3-cabinol(3C)} sulforaphaneS B 22
o FFotH, AFAY, HY, dAad, I 1, TR S Ak AR Bt
[13-15]. B222]9] 13CH# sulforaphane2 myrosinase®l| 2J3} glucobrassicint glucorapha-
nin E32 A== IEHA ITCoH[16], ITCE A AEHAE THAAA Thofst Ao 2 HE
QAE Hoohy, 84 S4HS Aoty SFHER 52 SAMNA AR A8 S48
S=g 4 QUeH17]. B2ETo] £9] 9= glucoraphanin®] 7148238 A4E2l sulforaphane
TR, AET A RS Aoks A 0E UTA itk BEEE9) 3HARI BEEE S/
9 83}, SHAHE AoH18], FAS BH19), F4ter /5120100 sl B Alct Sulforaphane
FolA sfetdog fiiE RS JAIsk21], AIE 718 Rpdstal AZAPES Sxloto] S
A diols 2R Tt ASEHUN22], Y9 S AT = TH23]. it Al
=9 sulforaphane H9, 39| G54 Y, ABHRUANER24,25], AlZF7] 28 G4
BA38H20E 2Ask= Ao Yeiyth BEE7] 3189 glucobrassicin® w32 AH 13C=
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NAERA RIS WHslel TR Ay Qo] WP Y 5 ALK
GSLE] 9 51514 ofifo] We] QelAuiA] HESeo] 44w Soltn glow), Heseg B8
AR AR S9Fo] ALET ek wlebd] B ATASo] 715 i A Ao
A7E 2195h eH6, 28,29,

ol ol

2. 7|15 H=232| M Ao M)

71678 BEEFEE Addhs 50| oA X9 Jlon, SUgh 5ozt ATA,
AR, §44 82l AR, YA 5 thRt 8810 wt GSLe| 2/dut gl Aot
HAsl| miEo] of#gS AT QItH30l. EZF GSLE I AARe S UERA Zou
myrosinase©] &J5f EojjitEo] A34E o FFHQI BIE HIAT31]. 7IeEdE 5 [TCe
87} 5 B2 3249 a3kE YERdT GSLO| myrosinase®] 2Jal EofiE o, 7krEdE S
9] k2 ESP(epithiospecifier protein) ¥ pHeF -2 ofg] Q21| oJsf ZA=HH32]. JI% ESP
+ nitrile?} epithionitrile®] F48= AAGIL 7EaE2] /o FFE mIXITH32). Aol o
29 2071 A8 B2Ze] 59 ESP A2 17.1£0.98%014 46.0+1.33%2 THFIACH32]. o1
T ATE B3 HEEels Tl ESP 84S 7ML Q22 & ¢ 9loH, Tl ESP E4o=
Qs BEREe] XAl wet 7iEohEe] 240 fdol 9ekd A 0& it S ITCY
sulforaphane¥} phenethyl ITC7t = THEAE |FEole A2 HIUEQTH33]. Y,
nitrile sulforaphane®} phenethyl ITCOl H|3] &}6k4] BT Z-go] Ao ki AF Q= Ao=g
AEA UAH34. 18v 7154 BEEE Al A2 2 GLS ot 24009 2382 2
om, AF7H] 7154 BEFT ALZ Aol 7IEEsiiEo] et A= AY o]FolXA] Yt

F|T AollA= GSL o E= 7R allibEths aEsle] 7]/ EEEE AERtol 2lojA
F513 ZpolE WAL, HA GSL et 71 GSL o] wote ITC T w2 502
ABAFEIR] QRQITH35]. kA 7|6 BEEEE Al lojA W nitrile 447 =2 ITC o=
o] st GSL ¥Fo| = 7154 BRI A AU o o]e} 22 ARFE ar2stojof gt
o}, Eg B2 Eednt ofugl 7154wy} A4S Aol QoA E ZHed 4 QA gkt
£5 ZETIHS Aoie e 7ieEdiiae] ke Bot FdsHA £4% dart qlth

3. E237| glucosinolates & I g7

< ZJslot7] SIeh pefet Wo] AE|Qiet. of g HarAo] wEW GSL gt 1 249 Halk=
A Aol gt LED T & Aol whet Db (36], F571(124178 24417he] e BEEe
9] Al EsIstEA ] WsH3719} F57 10l W Arabidopsis thaliana®l AFe2 GSL AjgAdo] 1l
E|ACH38]. AL AYTH g AMge] ko g F7IRA39], AR BEET] A
glucoraphanin, epiprogoitrin, aliphatic GS& Z7MFH40]. 0]¢} Zo] vjZa} 49 GSL
T SX ATE FoHA BarEar Qi

$8 & H2Ee 3Ee A7l 3710k B9t 348 LItE 42 4 9loH, kdk= AI4E
o7 T FEA Eo|E YeRd 4= uH4l]. E3 8k BaEe] S1F9] 71 % 7|7te s
Qs GSL ¥ 718t 17 S41 2t dtgo] 9o &= Slrh 11 &6 71Xk BEET 9] kilE
olojd 4= glom, ofi= GSLO| myrosinase©] &Js] 7IEsli=lo] I SRIEE HEE7] wHizel
GSL FFS TaAZITH42]. B2 AREL 1-22% H9] Yol EAY 22 2504 % GSL ¥
glucoraphanin $&0] 37} AW & GSLo| AT B ugch43). E3E 10ToA BE3st
B227] 517]9] ¥ GSLo| 42% S/t A rH44]. wehA B2Ee] 9] GSL &g gt
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GSL ¥ 7|et AEdlehadol 71} & 2 PRl 8 & g2 A5 ol BEET
3E|9] GSL2 & 8ol 3¢t B& & Hof SARAT &4 = 59 & ARSE AHF
W 2 2] AJgto] wet Deprich45]. ofd] o] MEH HEEe 9] GSL &4 tiEE HAH]
AR =AY B2 42 HE VEtH46). HRFoR, F7|E o83 RS tokdt
HiS=} ZAofA GSL &Ao] 71t A2 Ao& YiaFtH47]. o)A %2 EEEe]9] 3l
nitrile¥} sulforaphane ESPQ] 220 & glucoraphanin®] 8 7I-EsAHE0] A A|TH4S], B
229 FE 60ZoA 5E E= 102 53t 7HEE Al7|9H sulforaphane 3o $7FstL, o=
7} &7} ESPE HIZASHA7]7] tiEo|tH48]. BIE ARkl 28] Wi ofyA|qk W2 Az
£ 5ol @Al nigdos BaEe 31589 sulforaphanes 34 7 4= Aokl BaE|9]
TH48]. FE3F, AA|RIA] A2 AJgte] doj&4E sulforaphane o] FA4skal, &2 Algte] 4
o}A4= sulforaphane A4S Wt 4= QUokal HEIeH49]. webs A3 A 7 S v
A% 34 sPEI A ITC 9 nitrile?] TFS 2ok 583 3471 € & Stk

<=
S IEt W83t 2ol 716/ BRETE S5 sk Td] GSL o= S/dA1S

< AUsRs Zlo] oyt ARl {89t a9E AL Yle ITCE 125l AlES Aldstolof
et EQF GSL2 S aklel ¥3e ol 7] el S/dAS& A Fole dxRE Al 530
go] Wolef g}lo] Basirt. wheF 2o HigsHA| Wh3ohs ASS 4= ARSIl A7
A 4 9l mEbA ggRiolel skl whesie GSL @Fo] w2 AeS Al % SAdsor gt
o}, o2l o= AT ¥l S49H AleS2 A, A H AAF 9 5ol Wb 71 7164
=39 F4lo] 7hsditt. wetA V1A Hege S feiMe GSL gl wor, 840 =4
M WSske Aee AgstoioR dith. k3t Ml 7IsA SXe fRt I A, A
AF WSS AR SR ARSI BRSO 715 ERETE Ead o e AR AR
.
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