
 

 

 

Chromatographic conditions for UPLC/MS analysis 
The chromatographic separation of the asparagus extract followed the method de-

scribed previously by Jiménez-Sánchez et al. (1). The binary gradient started at 100% A 
(0.5% formic acid) and 0% B (ACN), followed by a linear gradient of 20 minutes to reach 
80% A and 20% B, a 10-minute gradient to 70% A and 30% B, a 10-minute gradient to 50% 
A and 50% B, and a 20-minute gradient to 0% A and 100% B. 

The gradient used for chromatographic separation of the green tea extract was 
adapted from the method previously published by Savic et al. (2). The multistep gradient 
consisted of solvent A (0.5% formic acid in water) and solvent B (ACN), starting with 85% 
A and 15% B for the first 5 minutes, followed by a linear 25-minute gradient to reach 60% 
A and 40% B, and a further increase of solvent B to reach 5% A and 95% B at 38 minutes, 
followed by isocratic elution at 95% for 4 additional minutes.  

The gradient used for chromatographic separation of the rue extract consisted of sol-
vent A (0.5% formic acid in water) and solvent B (ACN). The multistep gradient started 
with 90% A and 10% B for the first 5 minutes, followed by a linear gradient to 50% A and 
50% B for 25 min; then, an isocratic elution at the same solvent composition was used for 
an additional 5 min, followed by a linear 6-minute gradient to reach 100% B, which was, 
in turn, followed by an isocratic linear gradient to reach 100% B and to hold solvent com-
position for an additional 2 minutes. 

  



 

 

Figure S1. Structure of major constituents identified in the extract of green asparagus. 

 
Structures are illustrated as a single positional isomer; however, it should be noted 

that positional isomers cannot be differentiated with the methodology used. 
 
 
 
 
 
 
 
 
 
 
 



 

 

Figure S2. Structure of major constituents identified in the extract of green tea. 
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Figure S3. Structure of major constituents identified in the extract of rue.  
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Figure S4. Cytotoxic effect of doxorubicin on pretreated and untreated HepG2 cells. 

 

 

Table S1. Major metabolites identified in active plant extracts. 

Reference Chemical class Tentative identification Chemical 
formula m/z Plant ex-

tract 

Jiménez-Sánchez et al., 2016 
(1) 

Organic acid 1. Gluconic acid C6H11O7- 195.2 

Asparagus 
Extract 

Organic acid 2.Malic acid C4H5O5- 133.1 
Phenolic acid 3.Caffeic acid C9H8O3- 179.2 
Phenolic acid 4. Sinapoyl-2-feruloyl diglucoside C33H39O18- 723.4 

Sharma et al., 1982 (3) Saponin 5.Asparacoside C49H79O21
- 1003.5 

 Saponin 6. Unknown  1001.5 
Zhang et al., 2004 (4) Saponin 7.Asparanin D C50H81O21

- 1017.5 

Jiménez-Sánchez et al., 2016 
(1) 

Phenolic acid  8.Dicoumaroyl glycerol C21H19O7- 383.2 
Phenolic acid  9. Coumaroylferuloyl glycerol C22H21O8- 413.2 
Phenolic acid  10.Diferulouyl glycerol C23H23O9- 443.2 

Zhang et al., 2004 (4) 

Norlignane 11.Nysaol C17H15O2- 251.1 
Nor lignan 12.Methoxynyasol C18H17O3 281.1 

Phenylacetylene 13.Methyl asparenydiol C18H15O3- 279.1 
Phenylacetylene 14.Trimethoxy asparenydiol C20H19O5- 339.2 

Kim and Kim, 2019 (5) Phenolic acid 1.Gallic acid C7H5O5- 169 

Green tea 
Extract 

Savić et al., 2014 (2) Flavonoid  2.Gallocatechin C15H13O7- 305.1 
Flavonoid  3.Epigallocatechin C15H13O7- 305.1 

Stöggl et al., 2004 (6) Flavonoid 4.Catechin C15H13O6- 289.1 
Flavonoid 5.Epicatechin  C15H13O6- 289.1 

Kim and Kim, 2019 (5) Flavonoid  6.Epigallocatechin-gallate  C22H17O11- 457.1 

Savić et al., 2014 (2) Flavonoid  7.Myrectin hexoside C21H19O13 479.1 
Phenolic acid 8.Dicoumaroyl hexose C24H23O10- 471.2 

Kim and Kim, 2019 (5) 
Flavonoid  9. Epicatechin gallate (ECG) C22H17O10- 441.1 
Flavonoid  10.Rutin C27H29O16- 609.2 
Flavonoid  11.Quercetin hexoside C21H19O12- 463.1 

Savić et al., 2014 (2) 
Flavonoid  12.Quercetin C15H9O7- 301.1 
Flavonoid  13.Kaempferol C15H9O7- 285.1 
Flavonoid  14.Flavone C15H9O2- 221.1 

Ghosh et al., 2014 (7) Alkaloid 1. Graveoline C17H14NO3+ 280.1 Rue Extract 



 

 

Zobel and Brown, 1988 (8) Coumarin 2. Psoralen C11H7O3+ 187.1 
Malik et al., 2016 (9) Coumarin 3. Umbelliferone C9H7O3+ 163.1 

Mancuso et al., 2015 (10) Alkaloid 4.kokusaginin/skimmianine C14H14NO4+ 259 
Zobel and Brown, 1988 (8) Coumarin 5.Bergapten C12H9O4+ 217 

Kostova et al., 1999 (11) Alkaloid 6. Dictamine C12H10NO2+ 200.1 
Alkaloid 7. Methoxydictamine C13H12NO3 230 

Malik et al., 2016 (9) Coumarin 8. Suberenone C14H13O4 245.1 
Réthy et al., 2007 (12) Alkaloid 9. Arborinine C16H16NO4 286.2 

França Orlanda and Nasci-
mento, 2015 (13) Terpene 10. Pregeijerene/ Geijerene C12H19O3 163.1 

Sampaio et al., 2018 (14) Coumarin 11.Chalepin C19H23O4 315.2 

Oh et al., 2014 (15) 
Alkaloid 12. N-Methyl, 2-nonyl-quinoline-4-one C19H28NO 286.2 

Alkaloid 13.Methyl, 2-(9-methylundecyl)- quino-
line-4-one C22H34NO 328.3 

Malik et al., 2016 (9) Coumarin 14. Chalepensin C16H15O3 255.1 
 Alkaloid 15. ND ND 338.4 
 Alkaloid 16. ND ND 368.3 

Table S2. Fatty acid composition of avocado oil. 

Fatty acid  Percentage of FAME 
Palmitic acid  (C16) 16% 

Palmitoleic acid  (C16:1) 5.20% 
Stearic acid  (C18) 0.82% 
Oleic acid  (C18:1) 53.40% 

Trans oleic acid  (C18:1) 6.20% 
Linoleic acid  (C18:2)  17.20% 
Linolenic acid  (C18:3) 1.14% 

Identified fatty acid 99.96% 
Saturated fatty acids 16.82% 

Unsaturated fatty acids 83.14% 
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