Additional file

Natural Alkaloids from Narrow-leaf and Yellow Lupins transfer to soil and soil solution in Agricultural Fields 
Jawameer R. Hama*, Bjarne W. Strobel
Department of Plant and Environmental Sciences, University of Copenhagen, Thorvaldsensvej 40, 1871 Frederiksberg, Denmark











*Corresponding author: Email: jawameer@plen.ku.dk; Phone: +4535331918


Contents:

Table S1. The recovery (%) and protocols for extracting alkaloids using Oasis SPE cartridges, performed by loading 100 mL of de-water spiked with alkaloids (100 μg/L) on cartridges (150 mg sorbent).
Table S2. Soil characteristics of the experimental field.
Table S3. Precipitation data collected for the experimental field.
Table S4. Concentrations (µg/kg, dw) of individual alkaloids in blue and yellow lupin plants during the growing season.



	
Table S1. The recovery (%) and protocols for extracting alkaloids using Oasis SPE cartridges, performed by loading 100 mL of de-water spiked with alkaloids (100 μg/L) on cartridges (150 mg sorbent).

	SPE protocola
	Oasis cartridges

	
	MCX
	WAX
	WCX
	MAX
	HLB

	Conditions
	5 mL of MeOH and H2O

	Washing 
	5 mL 0.05M FA
	5 mL 5% NH3 in MeOH
	5 mL of 5% MeOH in H2O

	Loading
	Sample loaded

	Eluting 1 
	5 mL of MeOH

	Eluting 2
	10 mL of 5% NH3 in MeOH
	10 mL of 2% FA in MeOH
	10 mL of 50% MeOH in H2O

	The recovery (%) 
	76
	22
	44
	28
	62

	a. The protocols are suggested by the cartridge manufacturer
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	Table S2. Soil characteristics of the experimental field.

	Soil name and horizon
	Sampling coordinate
	Depth (cm)
	pHa
	SOC %b
	Fe-CBD %c
	Al-CBD %c
	Fe - ox %d
	Al-ox %d
	Clay%f
	Silt%f
	Sand %f

	Taastrup A horizon
	N 55°40'
E 12°17'
	3-25
	7.2
	3.0
	0.61
	0.08
	0.26
	0.08
	11
	22
	67

	Taastrup B horizon
	
	33-120
	7.4
	1.6
	0.83
	0.10
	0.17
	0.08
	22
	21
	57

	a pH in 0.01M CaCl2.
b Dry combustion.
c Citrate-bicarbonate-dithionite extractable iron and aluminium.
d Oxalate-extractable iron and aluminium.
f Particle size distribution by hydrometer and sieving: clay <2 mm, silt 2-20 mm, sand 20-2000 mm.






	Table S3. Precipitation data collected for the experimental field.

	Date (Month – Year)
	Monthly precipitation (mm)a

	May - 2018
	23.1

	June - 2018
	5.1

	July - 2018
	19.7

	August - 2018
	129.7

	September - 2018
	27.3

	October - 2018
	47.3

	November - 2018
	25.5

	December - 2018
	75.2

	January - 2019
	69.4

	February - 2019
	39.0

	March - 2019
	103.1

	a.The data obtained from the University of Copenhagen - Department of Plant and Environmental Sciences, climate station:
https://plen.ku.dk/english/about/pfv/the-experimental-farms/climate-station/





	Table S4. Concentrations (µg/kg, dw) of individual alkaloids in blue and yellow lupin plants during the growing season.a

	Date
(dd/mm/ yyyy)
	Alkaloids content in blue Lupin
	Alkaloids content in yellow Lupin

	
	Angustifoline
	Gramine
	Hydroxylupanine
	Lupanine
	Lupinine
	Sparteine
	Angustifoline
	Gramine
	Hydroxylupanine
	Lupanine
	Lupinine
	Sparteine

	5/29/2019
	12
	74
	1.5103
	1.1104
	7
	1.7103
	13
	83
	1.6103
	1.2104
	8
	2.0103

	6/7/2019
	14
	1.9102
	1.8103
	1.3104
	13
	3.2103
	13
	1.8102
	1.7103
	1.3104
	13
	3.1103

	6/14/2019
	14
	1.9102
	1.9103
	1.3104
	14
	3.3103
	14
	2.0102
	1.9103
	1.4104
	14
	3.5103

	6/21/2019
	7
	2.0102
	2.6103
	1.4104
	16
	4.0103
	6
	1.9102
	2.5103
	1.3104
	16
	3.8103

	6/28/2019
	3
	1.8102
	1.8103
	1.0104
	15
	3.5103
	5
	2.3102
	2.5103
	1.5104
	21
	5.0103

	7/5/2019
	3
	2.5102
	1.5103
	1.2104
	11
	2.8103
	4
	3.1102
	2.0103
	1.5104
	15
	3.6103

	7/15/2019
	3
	3.3102
	1.4103
	1.2104
	13
	[bookmark: _GoBack]3.1103
	3
	3.8102
	1.6103
	1.4104
	14
	3.5103

	7/24/2019
	(1)
	28
	1.6103
	1.3104
	14
	3.4103
	(1)
	3.3
	1.9103
	1.5104
	17
	4.0103

	8/2/2019
	13
	2.4102
	1.7103
	1.3104
	17
	4.2103
	15
	2.7102
	2.0103
	1.5104
	20
	4.8103

	8/10/2019
	17
	1.6102
	2.1103
	1.4104
	27
	4.9103
	17
	1.0102
	2.2103
	1.9104
	31
	3.5103

	a Total QA contents for yellow and blue lupin during the growing season presented in Fig 4.b.
Parentheses () indicate concentrations are between the compound specific LOD and LOQ values.



