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Abstract: This study aims to explore the effects of exogenous ABA on the accumulation pattern of differential
metabolites in the roots of wild medicinal-edible plants Sphallerocarpus gracilis of Qilian Mountains. Ultra-
high liquid phase system and ultra-high performance liquid chromatography-electrospray-triple quadrupole
linear ion trap-tandem mass spectrometry (UPLC-ESI-QTRAP-MS/MS) extensive targeted metabolomics
technology was used to detect and analyze the changes of metabolites in roots by applying with 20 pg-L ' exog-
enous abscisic acid (ABA) as well as 2000 mg-L "' sodium tungstate. The results showed that two kinds of
carotenoids were detected in the roots of Sphallerocarpus gracilis for the first time, they were 8-carotene and
lutein, respectively. Furthermore, a total of 537 differential DAMs in 7 categories were identified, among them
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shikimic acid and phenylpropionic acid (206 species) , terpenoids(93 species) , alkaloids (92 species)and amino
acids (84 species) accounted for a relatively high proportion. Pathway enrichment analysis was performed on

differential metabolites based on Kyoto Encyclopedia of Genes and Genomes. The differential metabolites
(DAMs) were distributed in 15 metabolic pathways in 5 categories, which were mainly enriched in phenylala-
nine metabolism, thiamine metabolism and tyrosine metabolism. In summary, exogenous ABA and its inhibi-
tor sodium tungstate can affect the metabolic pattern of Sphallerocarpus gracilis, which is expected to be
applied to the development of targeted regulators on key metabolic pathways.
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Fig.1 The changes of 3-carotene and lutein contents of Sphallerocarpus gracilis tubers under different treatments
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Note: CK represents control; ABA represents ABA treatment; sodium tungstate treatment represents ST (The same as below). Different lower

case letters indicate significant differences between all treatments at the level of 0. 05
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Note: A is detection in negative ion mode; B is detection in positive ion mode. The abscissa represents the residual time of the detected product in

the determination and the ordinate represents the intensity of ion flow in the determination of ion
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sample points are distributed, the more similar the type and content of metabolites in the sample are. On the contrary, the farther

the sample, the greater the difference in metabolic level
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Table 1 Screening table for differential metabolites (first 20 lines, digits=2) of Sphallerocarpus gracilis

ETEIHTHY

P VLA USE CAS%S  HIBKEGG S PBi—4r % R gk
D Compound _name EXACT _MASS CAS KEGG_ID Superclass Class_ CH

AOB4 % Prunetin 284 552-59-0 10521 HRMEIA L S Tsoflavonoids
Shikimates and phenylpropanoids

A016 3,7, 4= R Resokaemplerol 270 2034-65-3 10037 HRTRATRE # % Flavonoids
Shikimates and phenylpropanoids

AON1 T-F 3L 7-Hydroxyflavone 238 6665-86-7 FHERBAENIRSE H 1% Flavonoids
Shikimates and phenylpropanoids

A0S3 JA Choline 104 62-49-7 €00114

A0S4 -2 T W 4-Aminobutyric acid 103 56-12-2 00334 FEM RJE K Amino acids and peptides Mk Small peptides

A0TO AW Valine 117 72-18-4  C00183 M JUE R Amino acids and peptides Mk Small peptides

A0T5 MBI Nicotinamide 122 98-92-0 00153 H Y1 Alkaloids 1 Z £ M Nicotinic acid alkaloids

Aout 155 Ornithine 132 3184-13-2 CO0077 FUERR Amino acids

A0U5S 2 M L-Lysine 146 657-27-2 M JJE K Amino acids and peptides Mk Small peptides

A0U9 415 Histidine 155 71-00-1 00135 LR B IK Amino acids and peptides /MK Small peptides

AOV2 DL-B-f5 A4 &M Phenylalanine 165 63-91-2 €00079

AOV5 1-F3E-L-41 %/ 1-Methyl-L-histidine 169 332-80-9 CO1152 M RJE R Amino acids and peptides /MK Small peptides

AOV6 Hi &M Arginine 174 1119-34-2 00062 M LJE K Amino acids and peptides Mk Small peptides

AOX4 {Z % D-Pantothenic acid 219 79-83-4 00864 SR B IR Amino acids and peptides /MK Small peptides

A0Y6 fI# Nicotinic acid 123 59-67-6 00253 W Alkaloids 1R 2 4 48 Nicotinic acid alkaloids

A1AT7 JEE Myo-Inositol 180 87-89-8 00137 Bk AL A4 Carbohydrates %R Polyols

A1A9 AW 4-Pyridoxic acid 183 82-82-6  C00847 A8, Alkaloids MR 2R A 1

Nicotinic acid alkaloids
AlB1 R IRMERERR Kynurenic acid 189 492-27-3  CO1717 4 Alkaloids BEAAR AW,
Anthranilic acid alkaloids
AlE4 CERRAE Acetylcholine 146 51-84-3 €01996
AIET H Bk AL Glycerophosphocholine 257 28319-77-9 00670
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