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Abstract Body (249 words)

Solanum scabrum is a popular leafy vegetable in sub-Saharan Africa. While the leaves are consumed, the
prolific berries are generally discarded without consumption due to conceptual toxicity ! and remain an
abundant yet underutilized resources. Such neglect in Africa is in stark contrast to recognition and
consumption in some south American and European cultural practices. In order to facilitate re-evaluation of
the berry edibility and consumption safety and to encourage new applications of the untapped berry resource
in Africa, this study aimed to systematically investigate the toxins in berries of different maturity and
genotypes using LC-MS techniques. In the phase-one study 2, three different and complementary HPLC-ion
trap MS or MS/MS methods with or without acid-assisted hydrolysis were developed for berry
phytochemical identification. Apart from twenty-four polyphenols and saponins identified, thirty toxic
glycoalkaloids were profiled including glycosides of solasodine and uncommon analogues with
hydroxylation and methylation modification. The structures were identified based on scaffold-fragmentation
pattern 3. Berries from different maturity and genotypes presented dramatically varied profile of the toxic
glycoalkaloids, which could account for the associated berry consumption controversy and meanwhile
sounded the alarm demanding rigorous quality control of berry safety. Thus, in phase-two study, aiming for
sensitive and rapid analysis of the toxic glycoalkaloids, a UHPLC-triple quadrupole MS/MS method was
developed, featuring in-source glycosidic bond cleavage and subsequent aglycone-based fragmentation
pathway-specified multiple reaction monitoring (MRM). The characteristic in-source fragmentation
behavior was fully optimized using fractional factorial design, projection analysis, and Box-Behnken
design, allowing for a superior femtogram-level sensitivity.
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Figure 1. Representative chromatograms of glycoalkaloids, flavonoids and saponins in Solanum scabrum
SS 04.2 berries. (A) total ion chromatogram (TIC) and (B) UV-vis chromatogram at 370 nm.
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Figure 2. Heatmap of phytochemicals identified in S. scabrum mature berries
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