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Selection for High Sulforaphane Content in Progenies

Derived from Chinese Kale x Broccoli
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Abstract: Sulforaphane is an antioxidant that is present naturally in cruciferous vegetables such as Chinese kale
and broccoli. Thus, hybridization between Chinese kale x broccoli were made for high sulforaphane content.
Three varieties of Chinese kale, Round Leave, Yod Big 456 and Hong Kong Kuan Au, and 2 varieties of broccoli,
Big Green and Top Green, were employed as parental plants. Reciprocal crosses among those varieties were
made. Seeds of each cross were grown and the sprouts at 5-day-old were harvested for sulforaphane content
analysis using HPLC. It was found that Top Green x Yod Big 456 hybrid gave the highest sulforaphane content,
3.34 mg/g dw, which was greater than those of other hybrids. Other characteristics such as plant height, canopy

diameter, flowering date and number of seed/pod were also evaluated.

Keywords: Chinese kale x broccoli hybrids, sprout, sulforaphane
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Figure 1 Emasculation and cross pollination of broccoli and Chinese kale flowers; (a) Chinese kale flowers

before emasculation (b) Chinese kale flowers after emasculation, (c) hand pollination and (d)

covered flowers after pollination
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Figure 2 Chinese kale x broccoli sprouts at 5-day-old for sulforaphane analysis
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Table 1 Plant height, canopy diameter and number of seed per pod of progenies derived from Chinese kale

x broccoli
Plant height Canopy diameter Number of
Crosses v

(cm) (cm) seed/pod
Round Leave x Big Green 50.8 ¢ 73.7 9.8
Round Leave x Top Green 52.7¢c 76.9 5.2
Hong Kong Kuan Au x Big Green 52.8 ¢ 87.8 8.3
Hong Kong Kuan Au x Top Green 52.3¢c 74.7 9.0
Yod Big 456 x Big Green 61.4a 80.3 6.6
Yod Big 456 x Top Green 59.1 ab 771 4.4
Big Green x Hong Kong Kuan Au 54.8 bc 80.5 2.0
Big Green x Yod Big 456 52.7¢c 78.2 6.3
Top Green x Yod Big 456 62.0 a 81.4 8.6
LSD 53 ns ns

0.05

" Means within the same column followed by different letters were significantly different at P < 0.05 by LSD.

ns = not significantly different

168



NMIARARNNUERNNANSEUINAZIILAY

usanladanddalnsnlugs

i ldanwzaundsaemeanuldunnsiaiu
wananilgnuandslansnizaandanamileuiuazii
= Y X P pRpm o
N3ANEATINFAaINIIF U augnEANN LTI UT AT
71U waztinfiesnissiunansnsnusinaléviaansiu

0 uazpansae fasiinisdnideniuggnuassalil

ANHUEZNTRANAAN

ML UNAIANNIANZINA ARUDTTRIE
ABNABN NNAN Round Leave x Top Green aanAan
Gaflgaie 69 Fu sevaunAegnuan Hong  Kong
Kuan Au x Top Green laglanuawiulunisaanaan
Wiy 71 94 waz gnuas Round Leave x Big Green,
Yod Big 456 x Top Green la¥ Top Green x Yod Big
456 Tfnanlunneanaanyindu 72 iy dau
Qﬂmuﬁ'ﬂ@ﬂﬂﬂﬂ%’ﬁ‘ﬁl@qmﬁ@ Yod Big 456 x Big Green
Ineldnanlunisesnnean 82 Ay (m‘wﬁ' 3) il
wWhtuWsuiuRugwanaziugud gnuandoulunld
narlun1reenaanaenAf eIt LANEUZN1IAANAAN

PEINUFWOUATWUF NN A AINUFUTN LA s AUE LN
Tnagnuandaulueylfinarluniseansanseudteis
ndRugNenarAufud 3981atinanansue
WUGNITNIBIGNHANT AT MBLAUEIF D RIWIAGEN
v (- | o 1
IFAndniugwauaz gl (noeg, 2551)

Fanadalnsuruludusauaasgnuaadan 1
AMNNNIAALNAATBIANANIENTWNATTEILAY
usenlad AuaniiAnudauadtiunniudnieame
dwFunisiinziindatisunuiacuwiu g g Ae
ANANTZNING Round Leave x Big Green, Hong Kong
Kuan Au x Big Green, Hong Kong Kuan Au x Top
Green LA Top Green x Yod Big 456 Lﬁlﬂa LATIZYTN
Usuaudalnsninulududeugnuansangang
wWiausuAuRugiasas v ufusd nudifudeu
qnuan Top Green x Yod Big 456 HiFunoudaln
sUNUgIgAAD 3.34 Aaansusensurimednusic
:mmmﬁ@@nmm Hong Kong Kuan Au x Big Green

100 4
90 4 gp 83 g2
7
2o — N o o2 0T
@ — ] 1 —
z 70 4 — — ] T
[=]
E 60
o 50
1]
S 40 4
[=]
E 30 4
e 20 4
3
z 10
0
S & PP S S S S S S P o P
Q,\Qﬂ ‘\QQ 0\5(\ (\Qo*_ .‘\06 Q)\% «OQ Q,\QO «oQ +Q,\QJ «QQ (\Q}_ on) _‘\Ob
T 0 R R S
P S SO MR o
s & o & ® o o
AS S 2 X ¢
E & g @ e &° <R
\2\0 ‘2‘0 %\QO

Varieties and Hybrids

Figure 3 Number of days from seeding to flowering of parental plant varieties and hybrids derived from

crosses between Chinese kale and broccoli
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Varieties and Hybrids

Figure 4 Sulforaphane concentration in 5-day-old sprouts of parental plant varieties and hybrids derived from

Chinese kale x broccoli

Table 2 Heterosis (%) of hybrids derived from Chinese kale x broccoli

Crosses

Heterosis (%)

Round Leave x Big Green
Hong Kong Kuan Au x Big Green
Hong Kong Kuan Au x Top Green
Top Green x Yod Big 456

46.0
113.5
77.5
134.5
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