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RESEARCH HYPOTHESIS
The amount of saponins in the basal plate tissue of onion will vary depends upon the 

susceptibility reactions of the cultivars to FBR and will increase upon inoculation with
FOC.
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q What is Saponin?
Saponin is a family of plant secondary metabolites known to present in various plant 

species. Allium plants possess steroidal saponins (Fig.1), which are known for their 

antifungal activities (Sobolewska et al., 2016)

Fig.1: Structure of alliospiroside A and alliospiroside B (Teshima et. al., 2013 )

q How would saponins help in Fusarium basal rot (FBR) 
resistance breeding?

Antifungal saponins accumulates in different parts of a plant (Fig.2) to arrest fungal 

growth by increasing fungal membrane permeability. Selection of bulbs with higher 

amount of antifungal saponin can improve resistance against FBR, a fungal disease of 

onion caused by Fusarium oxysporum f.sp. cepae (FOC).   
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Fig.2: Localization of saponin avenacin A-1 in epidermal cell layer of oat roots as
demonstrated by UV autofluorescence (Morrissey and Osbourn, 1999)

To assess the saponin content of FOC-inoculated and uninoculated basal plate tissue of two 

short-day onion cultivars, which varied in their FBR susceptibility. 

q Tissue samples were collected from FOC-inoculated and uninoculated basal plates of two 

onion cultivars, viz., Serrana (FBR-tolerant) and NuMex Crimson (FBR-susceptible). 
Virulent FOC isolate ‘CSC-515’ was used for inoculation.

q After lyophilization of the samples, saponins were extracted using a modified method of 
Oleszek (1988).

q Metabolomes were analyzed by AcquityTM Ultra Performance Liquid Chromatography
(UPLC) system (Waters®) in negative ionization mode.

q Partial identification and characterization of the steroidal saponins were performed using

a Waters® Micromass quadrupole-time of flight (Q-Tof microTM) Mass Spectrometer (MS).

q UPLC-MS data were processed by MS-DIAL for chromatographic allignment and peak

detection.

q Statistical analysis was computed by a web server known as MetaboAnalyst (Xia and 
Wishart, 2016).
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Fig.3: PCA map showing clustering of FOC-inoculated and uninoculated
Serrana and NuMex Crimson based on ten [M-H]- ions from saponin analysis.
Two principal components explained 96.6% of the overall variance (94.4% and
2.2% for PC1 and PC2, respectively).

Fig.4: Heat map showing the relative abundance of ten [M-H]- ions from saponin
analysis in FOC-inoculated and uninoculated Serrana and NuMex Crimson.
‘Class’ represents m/z of the ten ions; Dark crimson color represents very high
abundance; and dark blue represents very small abundance of the [M-H]- ions .

Fig.5: Original and normalized concentration of the m/z 738.04 ion ([M-H]- ) in
FOC-inoculated and uninoculated Serrana and NuMex Crimson samples.

Fig.6: MS/MS spectrum of the m/z 738.04 ([M-H]- ) showing the fragmentation
pattern (sugar losses) and sapogenin (aglycon) in FOC-inoculated Serrana.
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q Ten [M-H]- ions from the saponin analysis explained 96.6% of the overall 
variance among the FOC-inoculated and uninoculated Serrana and 

NuMex Crimson, as revealed through two components of PCA analysis 

(Fig.3).

q PCA analysis also confirmed significant differences in the saponin 

composition of Serrana and NuMex Crimson (Fig.3).

q The amount of saponins increased after FOC-inoculation in both the 

cultivars, which reiterated the antifungal characteristics of the secondary 

metabolite (Fig.4 & Fig.5).

q A partial identification of the saponins were possible based on the 
fragmentation pattern of the [M-H]- ions (Fig.6).

q A positive correlation of the high amount of saponins and FBR 
resistance could develop a biochemical screening method for FBR 
disease resistance. 
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