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Characterizing Glucosinolates of Four Brassica
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Abstract: Glucosinolates ( GSL ) are important secondary metabolites in Brassicaceae, with favorable
biological functions such as resistance to plant diseases and insect pests. In this paper, we investigated and
compared the content of 11 major GSL among three major organs ( roots, leaves and seeds ) of 67 cultivars using
high-performance liquid chromatography ( HPLC ). These cultivars were from four Brassica L.oilseed species ( B.
napus L.,B. carinata A.Braun,B. juncea( L. ) Czern. and B. rapa L. ) and cultivated at three environments ( Wuhan
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Hubei, 2014; Wuhan Hubei, 2016; Xiangyang Hubei, 2016 ). In general, the difference between years resulted
in extremely significant variation of GSL content. Cultivars from different species showed significant difference
on type of GSL. In comparison to the cultivars from B. napus L. and B. carinata A. Braun that showed extremely
significant variation of GSL content, no significant variations were observed in cultivars from B. juncea (L. )
Czern. and B. rapa L.. For the same cultivar, the total content of GSL among different organs varied significantly
and for the same organ, the content of different GSL varied significantly as well. These results showed that there is
abundant variation of GSL content or types among different species, organs,and cultivars as well as environmental
factors. There are a few special individual GSL in certain species and organs, and some of them showed beneficial
biological functions, which would be transferred and accumulated in B. napus L. via hybridization between
species. For instance, sinigrin, which confers resistance to microorganisms, was typically detected in B. carinata
A. Braun and B. juncea (L. ) Czern., but almost undetectable in normal B. napus L. cultivars which can be divided
into low-sulfur, middle-sulfur and high-sulfur types. These compounds were found in the resynthesized lines of B.
napus L.with subgenomic introgression from B. carinata A. Braun and B. rapa L.. Out of 183 lines including three
generations, 170 showed an elevation in sinigrin content relative to normal cultivars. Taken together, these results
would provide new insights for deploying GSL in different oilseeds crops in future breeding for new Brassica

crops.
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A: 2014 AERIUAEE 4 APFht i SR & i B: 2014 SERDUAEE 4 MFF IR S i ; C: 2016 AERIUREL 4 D rfhet B SARERGT
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A: GSL content of leaves and roots among four Brassica L. species in Wuhan, 2014, B: GSL content of seeds among four Brassica L. species in
Wuhan, 2014, C: GSL content of leaves and roots among four Brassica L. species in Wuhan, 2016, D: GSL content of leaves and roots among
four Brassica L. species in Xiangyang, 2016. There are two parts of each coordinates in A, C and D. The upper part represents leaves and another
part represents roots. The numbers 1~11 in the figure represents 11 glucosinolates separately : Progoitrin, Sinigrin, Gluconapoleiferin, Gluconapin,
4-Hydroxyglucobrassicin, Glucobrassicanapin, Glucotropaeolin, Glucobrassicin, Gluconasturtiin, 4-Methoxyglucobrassicin, Neoglucobrassicin
1 ARMETARYMH . FENRESE

Fig.1 GSL content of different Brassica L. species and organs in different environments
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A: Content distribution of sinigrin in leaves of new type B. napus L. and B. carinata A. Braun accessions, B: Content distribution of sinigrin in seeds
of new type B. napus L. and B. carinata A. Braun accessions, C: Content distribution of gluconapin in seeds of new type B. napus L.,
B. napus L. and B. rapa L. accessions. In B and C, we used a symbol “//” to divide the vertical axis into two parts which have the
different length unit so all data can be visually displayed within a large range
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Fig.2 The content profile of special GSL in new type B. napus L. and its parental species accessions
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Table 4 Genome specificity, biological function and utilization value of all kinds of GSL
[TRERL IS BRI 25 23 ) e AR Wi Z:7% 3k
Glucosinolate categories Species ( detected in ) Genome specificity Biological function References
3- TR TT HE BN, SRS, R IR 1L A,B,C HAEHAR [ 24-26 ]
Gluconapin WS, AR, H ik, BT
2- FRHE -3- TURHAAT HE R, ISR SR, R IE A L A,B.C XA EEM, &% [9,24,27-28]
Progoitrin MEFT, ST, il VR
2- IR T BRIEMILTIT, I3 AN, MRIF, B,C HAURAEN, ek [5,24,29-30]
Sinigrin Hig A B AR 7
4 [T HERLTT 5 IR e 1R P P i b A HAEHAk [25]
Glucobrassicanapin B
2- JRHE -4 ORHEAT RN e S S B i A HAHZdEH [5-6,31]
Gluconapoleiferin B
3- 5 W FH B HWE RS, I SRR IR A,B.,C HATPCR A, 45550 % [24,26,32]
Glucobrassicin WIF, ISR, By His FUIRE TR A T B
4- JRHE -3- MIWEHIEAR T H AR, ITSR Ak R IE L A,B,C - [24,26]
4-Hydroxyglucobrassicin WS, A, BT, Hl
4- HUAECHE -3- Ml FHRC T H S, IS U =i, R TE M L A,B,C BURAIE ;s sRAL iR [24,26,33-34]
4-Methoxyglucobrassicin R01725 S 5 5 <R N Sy E AR BUBE e
1- WA -3- MR RRGR Y H R0, I 3 Ryl =, R IE Mk 1L A,B.,C HUET BURs TR [24,26,35]
Neoglucobrassicin WA, HEANmsE, H s
R BB AT HE H I, SRR A,C Al LA T B T g JIH A [36-37 ]
Glucotropaeolin YT UL 8 P AT 3
HAEASUEEN
2- KT HWE RS, ST SRR I I A,B.C HAT A R [7,24-26,38]

Gluconasturtiin WIF, FERRNmEE, BT, HlE

O G2 7/ N 1= L e
(=

H T HRIEX 4 IR E T 2R, e AR
S RBOTHE TS LA T 67 Fh SRR R B AL
o XFF 4 AR OR RIS FRATTER A I 2 T4
KA AL S, i — AR [ — 25 5
S EmA BRI RESR . 1F 2014 4F R
DUIREE T R FEM FL W IF (17, BB AR 5 R 8K
K 7%, AR R —PREE N H g Rt b, 2- %%
B3 TR A 5 R A 115% (£ 2),
SRS SRR AT (2- 23 -3- T )
AR S EE T S S AR R o X
Tl PR ARA AT BETE 20 HH40 90 4EACH 3] “ XU
SRR 3 B, AE XA AR TH A
SR ST e N AL (RN R B A B S A
9 B DR b 2 T AR RO AR T
e A H B R SR A R PR EE TSR L T KR
KRR E RS v O NN Y kR N G X e B €1

FH AL, H 2- B HE -3- T B Y
AR KR R, X — AR e S XU A
A5

BRI 25 ARG O RE T SE R 1 5 i
AR BRI o PRER0 25 5 X 5 B AR R T
A AT 2014 4F | 2016 4 8] 1 22 57 T 2
T KPR 2RO X —Z5R N 2 AR ]
B 7 8 A A2 5 AR B A v e HEAS BAR G B EIE
Xof F ) — Wy b AN [R] b AR B K P 10 22 57, HE 2 ik
SRS BRIEM I IT O B3, X RS & TE AR
LA I A2 B A 5% (HI A R AR A2 13k
AT P4 B4 i AR AR Z2 AR PR OS2I, 910 N 56 23
KA AE— S N T IE & BREL AR Al (B3R B
R X A B B AT R . AN R TG
25 5 AU IR H 72 25 [8) oA L A Re S, B
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