
Author’s Accepted Manuscript

An optimized solvent extraction and rapid
identification of unidentified flavonoid glucuronide
derivatives from spinach by UHPLC-HR-QTOF-
MS

Jashbir Singh, G.K. Jayaprakasha, Bhimanagouda
S. Patil

PII: S0039-9140(18)30630-1
DOI: https://doi.org/10.1016/j.talanta.2018.06.025
Reference: TAL18767

To appear in: Talanta

Received date: 21 May 2018
Accepted date: 8 June 2018

Cite this article as: Jashbir Singh, G.K. Jayaprakasha and Bhimanagouda S. Patil,
An optimized solvent extraction and rapid identification of unidentified flavonoid
glucuronide derivatives from spinach by UHPLC-HR-QTOF-MS, Talanta,
https://doi.org/10.1016/j.talanta.2018.06.025

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/talanta

http://www.elsevier.com/locate/talanta
https://doi.org/10.1016/j.talanta.2018.06.025
https://doi.org/10.1016/j.talanta.2018.06.025


1 
 

An optimized solvent extraction and rapid identification of unidentified  

flavonoid glucuronide derivatives from spinach by UHPLC-HR-QTOF-MS 

Jashbir Singh, G. K. Jayaprakasha*, Bhimanagouda S. Patil* 

Vegetable and Fruit Improvement Center, Department of Horticultural Sciences, Texas A&M 

University, 1500 Research Parkway, Suite A120, College Station, TX 77845 

gkjp@tamu.edu 

b-patil@tamu.edu 

*Corresponding authors, G.K. Jayaprakasha, Vegetable and Fruit Improvement Center, 

Department of Horticultural Sciences, 1500 Research Parkway, Suite # A120, College Station, 

TX-77845, USA. Tel.: +1 979 845 2743; fax: +1 979 862 4522. 

 

 

*Corresponding authors, Bhimanagouda S. Patil, Vegetable and Fruit Improvement Center, 

Department of Horticultural Sciences, 1500 Research Parkway, Suite # A120, College Station, 

TX-77845, USA, Tel.: +1 979 862 4521; fax: +1 979 862 4522. 

 

 

ABSTRACT 

_____________________________________________________________________________ 

A rapid, sensitive analytical method using ultra-high-pressure liquid chromatography coupled 

with quadrupole time-of-flight mass spectrometry (UHPLC-HR-QTOF-MS) was developed for 

the identification and quantification of flavonoids from spinach. The extraction efficiency of 

flavonoids was evaluated by different solvents such as acetone, ethanol, methanol, acetone: 

water (70:30), ethanol: water (70:30) and methanol: water (70:30). Flavonoid identification was 

achieved by UV spectra, high resolution accurate mass and their fragmentation pattern. The 

precursor and product ions were recorded by both broadband collision ion dissociation (bbCID) 
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