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[bookmark: _Toc179840372]LC-MS/MS parameters of (deuterated) MR and MB 

[bookmark: _Toc179840382]Table S1 Retention times, MRM parameters and collision energies of (deuterated) MR and MB on the LC-MS/MS method.
	Analyte
	retention time [min]
	mass transition [m/z [M–H]–]
	collision energy [eV]

	Morusin
	10.1
	[bookmark: _Hlk178895060]419.1485 > 297.1114
	24

	
	
	[bookmark: _Hlk178895080]419.1485 > 191.0697
	23

	Morusin-D
	10.1
	425.1844 > 301.1379
	23

	
	
	425.1844 > 195.0959 
	24

	Mulberrin
	8.9
	[bookmark: _Hlk178895697]421.1639 > 309.0403
	31

	
	
	[bookmark: _Hlk178895708]421.1639 > 299.1269
	22

	Mulberrin-D
	8.9
	424.1822 > 312.0593
	27

	
	
	424.1822 > 300.1351
	23





[bookmark: _Toc179840373]Autosampler co-injection scheme for calibration graphs

To a base of 44 μL water, varying amounts from three vials are added: one vial containing an analyte mix (a.m.1-a.m.3), one containing an IS-mix and one containing only ACN (to keep the injection volume constant). (The analyte mix is prepared at three different concentration levels in order to provide a wider range of molar analyte/IS ratios.) 

[bookmark: _Toc179840383]Table S2 Autosampler co-injection scheme for the creation of the calibration functions.
	n(MR)/n/MR-D)
	n(MB)/n(MB-D)
	V(IS-mix) [μL]
	Analyte-mix
	V(analyte-mix) [μL]
	V(ACN) [μL]

	1.3E-02
	1.3E-2
	1
	a.m.1
	0.5
	3.5

	4.0E-02
	4.0E-02
	1
	a.m.1
	1.5
	2.5

	6.6E-02
	6.6E-02
	1
	a.m.1
	2.5
	1.5

	0.1
	0.1
	1
	a.m.1
	4.0
	0

	0.5
	0.5
	1
	a.m.2
	0.2
	3.8

	1.3
	1.3
	1
	a.m.2
	0.5
	3.5

	2.6
	2.6
	1
	a.m.2
	1.0
	3.0

	5.3
	5.3
	1
	a.m.2
	2.0
	2.0

	10.6
	10.6
	1
	a.m.2
	4.0
	0

	26.4
	26.4
	1
	a.m.3
	1.0
	3.0

	39.6
	39.6
	1
	a.m.3
	1.5
	2.5

	52.8
	52.9
	1
	a.m.3
	2.0
	3.0

	79.2
	79.3
	1
	a.m.3
	3.0
	1.0

	

	c(IS-mix) [mg/mL]
	c(analyte mix, a.m.) [mg/mL]

	analyte
	analyte
	a.m.1
	a.m.2
	a.m.3

	MR-D
	1.30E-03
	MR
	3.5E-05
	3.5E-03
	3.5E-02

	MB-D
	7.6E-04
	MB
	2.0E-05
	2.0E-03
	2.0E-02



Molar analyte/IS ratios, which were not used to generate the final calibration function, are greyed out.




[bookmark: _Toc179840374]Mass spectra of deuterated MB and MR

[image: Ein Bild, das Schwarz, Dunkelheit enthält.

Automatisch generierte Beschreibung]
[bookmark: _Toc179842391]Fig. S1. Mass spectrum of deuterated MB in ESI(–)-mode. (Exact mass of [MB–H]– : 421,17).

[image: ]
[bookmark: _Toc179842392]Fig. S2. Mass spectrum of deuterated MR in ESI(–)-mode. (Exact mass of [MR–H]– : 419,15).
[bookmark: _Toc179840375]NMR analysis of deuterated MB
The following pages give details on the NMR analysis of MB deuteration. Table S4 lists the 1H- and 13C-NMR data of MB and MB-D. The values for MB are in accordance with literature reports (Zhang et al., 2016). Fig. S4 shows the 1H-NMR spectrum of MB. Fig. S5 shows the 1H-NMR spectrum of MB-D. Fig. S6 shows a comparison of both spectra. All discussions use the numbering scheme given in Fig. S3.



[bookmark: _Ref166968845][bookmark: _Toc179842393]Fig. S3. Numbering scheme for MB.

NMR analysis shows that positions 6, 3’ and 5’ are deuterated in MB-D. This is consistent with the fact that these are the most acidic C-H positions in the molecule. The 1H-NMR spectrum of MB-D shows no residues of the H-6 signal and a strong decline (compared to MB) in the H-3’ and the H-5’ signal (integral = 0.02 and 0.08 instead of 1). Proton H-6’ which showed a doublet in the MB spectrum shows a singlet in the MB-D spectrum, accompanied by a very small residual doublet signal, confirming the almost complete deuteration of position 5’. Proton H-5’ showed a doublet of doublets in the MB spectrum, coupling with H-6’ (J = 8.4 Hz) and H-3’ (J = 2.3 Hz). In the MB-D spectrum, the residues of H-5’ show only a doublet, coupling with H-6’ (J = 8.3 Hz), but not with a proton at the 3’ position. 
	

15

[bookmark: _Ref166960746][bookmark: _Toc179840384][bookmark: _Hlk167131969]Table S3 NMR data of MB and MB-D (1H-NMR 500 MHz, 13C-NMR 126 MHz, in acetone-d6).
	Position
	HSQC
	Mulberrin
	Deuterated mulberrin

	
	
	δC [ppm]
	δH [ppm]
	I
	M [J/Hz]
	δC [ppm]
	δH [ppm]
	I
	M [J/Hz]

	2
	[C]
	162.30
	
	
	
	162.29
	
	
	

	3
	[C]
	121.21
	
	
	
	121.18
	
	
	

	4
	[C]
	183.37
	
	
	
	183.29
	
	
	

	4a
	[C]
	105.24
	
	
	
	105.21
	
	
	

	5
	[C]
	160.91
	
	
	
	160.86
	
	
	

	6
	[CH]
	98.71
	6.31
	1H
	s
	–
	
	
	

	7
	[C]
	161.73
	
	
	
	161.26
	
	
	

	8
	[C]
	106.71
	
	
	
	106.69
	
	
	

	8a
	[C]
	156.53
	
	
	
	156.51
	
	
	

	1‘
	[C]
	113.11
	
	
	
	113.07
	
	
	

	2‘
	[C]
	157.26
	
	
	
	157.21
	
	
	

	3‘
	[CH]
	103.79
	6.57
	1H
	d [J = 2.3]
	–
	6.57
	0.02 H
	s

	4‘
	[C]
	161.36
	
	
	
	161.26
	
	
	

	5‘
	[CH]
	108.02
	6.52
	1H
	dd [J = 8.3, 2.3]
	–
	6.52
	0.08 H
	d [J = 8.3]

	6‘
	[CH]
	132.36
	7.22
	1H
	d [J = 8.3]
	132.23
	7.22
	1H
	s

	
1‘‘/
1‘‘‘
	2 x [CH2]
	24.59
22.08
	3.12/
3.36
	2 x 2H
	d [J = 7.1]
d [J = 7.4]
	24.61/
22.09
	3.12/
3.36
	2 x 2H
	d [J = 7.1]
d [J = 7.4]

	2‘‘/
2‘‘‘
	
2 x [CH]

	122.77/
123.14
	5.13/
5.20
	2 x 1H
	t [J = 7.1]
t [J = 7.4]
	122.78/
123.15
	5.13/
5.20
	2 x 1H
	t [J = 7.1]
t [J = 7.4]

	3‘‘/
3‘‘‘

	2 x [C]
	132.04/
131.64
	
	
	
	132.01/
131.62
	
	
	

	4‘‘/
4‘‘‘/
5‘‘/
5‘‘‘
	4 x [CH3]
	25.86/
25.82/
17.73/
17.65
	1.58/
1.58/
1.57/
1.43
	4 x 3H
	s
	25.86/
25.83/
17.74/
17.64
	1.58/
1.57/
1.56/
1.43
	4 x 3H
	s


[image: ]
[bookmark: _Ref166967441][bookmark: _Toc179842394]Fig. S4. 1H-NMR spectrum of MB.
[image: ]
[bookmark: _Ref166968401][bookmark: _Toc179842395]Fig. S5. 1H-NMR spectrum of MB-D.
[image: ]
[bookmark: _Ref166968642][bookmark: _Toc179842396]Fig. S6. Comparison of the 1H-NMR spectra of MB-D (bottom) and MB (top).

[bookmark: _Toc179840376]NMR analysis of deuterated MR
The following pages give details on the NMR analysis of MR deuteration. Table S5 lists the 1H- and 13C-NMR data of MR and MR-D. The values for MR are in accordance with literature reports (Zhang et al., 2016). Fig. S8 shows the 1H-NMR spectrum of MR. Fig. S9 shows the 1H-NMR spectrum of MR-D. Fig. S10 shows a comparison of both spectra. All discussions use the numbering scheme given in Fig. S7. 



[bookmark: _Ref166970639][bookmark: _Toc179842397]Fig. S7. Numbering scheme for MR.

NMR analysis shows (just like for MB-D) that positions 6, 3’ and 5’ are deuterated in MR-D. However, in comparison to MB-D, these positions are less comprehensively deuterated, with the original proton signals being only reduced to an integral of 0.6, 0.1 and 0.3, and not (almost) completely gone as in the case of MB-D. Also, for MR-D the CH3 groups were partly deuterated. Instead of a cumulative integral of 12, they only amounted to 8.3. These differences are consistent with the observation that the deuteration of MR showed a Gaussian curve-like distribution of deuteration products in the MS spectrum.

[bookmark: _Toc179840385][bookmark: _Ref167132014]Table S4 NMR data of MR and MR-D (1H-NMR 500 MHz, 13C-NMR 126 MHz, in acetone-d6).
	Position
	HSQC
	Morusin
	Deuterated morusin

	
	
	δC [ppm]
	δH [ppm]
	I
	M [J/Hz]
	δC [ppm]
	δH [ppm]
	I
	M [J/Hz]

	2
	[C]
	162.40
	
	
	
	162.48
	
	
	

	3
	[C]
	121.79
	
	
	
	121.81
	
	
	

	4
	[C]
	183.28
	
	
	
	183.28
	
	
	

	4a
	[C]
	105.61
	
	
	
	105.60
	
	
	

	5
	[C]
	162.80
	
	
	
	–
	
	
	

	6
	[CH]
	99.75
	6.16
	1H
	d [J = 2.1]
	99.73
	6.15
	0.6 H
	s

	7
	[C]
	160.01
	
	
	
	160.00
	
	
	

	8
	[C]
	101.65
	
	
	
	101.71
	
	
	

	8a
	[C]
	153.29
	
	
	
	153.30
	
	
	

	1‘
	[C]
	112.75
	
	
	
	112.45
	
	
	

	2‘
	[C]
	157.38
	
	
	
	157.35
	
	
	

	3‘
	[CH]
	103.90
	6.57
	1H
	d [J = 2.3]
	103.90
	6.57
	0.1 H
	s

	4‘
	[C]
	161.59
	
	
	
	161.54
	
	
	

	5‘
	[CH]
	108.22
	6.53
	1H
	dd [J = 8.4, 2.3]
	108.17
	6.52
	0.3 H
	d [J = 8.4]

	6‘
	[CH]
	132.46
	7.26
	1H
	d [J = 8.4]
	132.41
	7.25
	1H
	s / d[J = 8.4]

	1‘‘
	[CH2]
	24.65
	3.13
	2H
	d [J = 7.1]
	24.66
	3.13
	2H
	d [J = 7.1]

	2‘‘
	[CH]
	122.51
	5.13
	1H
	t [J = 7.1]
	122.54
	5.13
	1H
	t [J = 7.1]

	3‘‘
	[C]
	132.45
	
	
	
	132.31
	
	
	

	1‘‘‘
	[CH]
	115.43
	6.60
	1H
	d [J = 10.0]
	115.45
	6.60
	1H
	d [J = 10.0]

	2‘‘‘
	[CH]
	128.05
	5.66
	1H
	d [J = 10.0]
	128.03
	5.65
	1H
	d [J = 10.0]

	3‘‘‘
	[C]
	78.79
	
	
	
	78.66
	
	
	

	
4‘‘/
4‘‘‘/
5‘‘/
5‘‘‘
	4 x [CH3]
	28.28/
28.28/
25.8/
17.7
	1.58/
1.44/
1.44/
1.44
	4 x 3H
	s
	25.81/
17.78
	1.57/
1.44/
1.41/
1.40
	3H
3H
1.5H
0.8H
	s



[image: ]
[bookmark: _Ref167132034][bookmark: _Toc179842398]Fig. S8. 1H-NMR spectrum of MR.
[image: ]
[bookmark: _Ref167646642][bookmark: _Toc179842399]Fig. S9. 1H-NMR spectrum of MR-D.
[image: ]
[bookmark: _Ref167132070][bookmark: _Toc179842400]Fig. S10. Comparison of the 1H-NMR spectra of MR-D (bottom) and MR (top).

[bookmark: _Toc179840377]Optimization of sample preparation

[bookmark: _Toc179842401]Fig. S11. Extraction of the analytes over sonication time during workup.


[bookmark: _Toc179842402]Fig. S12. Heat stability of the analytes at 40 °C tested over time.



[bookmark: _Toc179842403]Fig. S13. Storage stability of MR at room temperature, –27 °C, and –80 °C over 165 days.


[bookmark: _Toc179842404]Fig. S14. Storage stability of MB at room temperature, –27 °C, and –80 °C over 165 days.

Note: relative peak areas above 100 % (compared to day 1) are due to a detector cleanse.


[bookmark: _Toc179840378]LC-MS/MS chromatograms
[bookmark: _Toc179840379]Standard mix
The standard mix consisted of constant amounts of MB, MB-D, MR, and MR-D, and was regularly measured in between every few samples as a reference.
[image: Ein Bild, das Text, Screenshot, Diagramm, Reihe enthält.

Automatisch generierte Beschreibung]
[bookmark: _Toc179842405]Fig. S15. LC-MS/MS chromatogram of the standard mix. A: TICs of MB, MB-D, MR, and MR-D. B: EICs of MB and MR. C: EICs of MB-D and MR-D.

Note: Five-fold deuterated MR has the same mass as MB-D, and four-fold deuterated MB has the same mass as MR-D (see Fig. S1 and S2), which is why in the chromatogram of the deuterated standards there is a second peak at the retention time of the other standard, respectively.



[bookmark: _Toc179840380]Quality control
The quality control consisted of a mix of a small amount of every plant sample.
[image: Ein Bild, das Text, Screenshot, Reihe, Diagramm enthält.

Automatisch generierte Beschreibung]
[bookmark: _Toc179842406]Fig. S16. LC-MS/MS chromatogram of the quality control. A: TICs of MB, MB-D, MR, and MR-D. B: EICs of MB and MR. C: EICs of MB-D and MR-D.

Note: Five-fold deuterated MR has the same mass as MB-D, and four-fold deuterated MB has the same mass as MR-D (see Fig. S1 and S2), which is why in the chromatogram of the deuterated standards there is a second peak at the retention time of the other standard, respectively.
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Optimization of extraction time

MR	10	20	30	45	60	120	180	300	73	75	79	90	82	93	87	100	MB	10	20	30	45	60	120	180	300	86	88	93	98	96	95	97	100	extraction time [min]


relative analyte/IS ratio [%]




Heat stability of MR and MB at 40 °C

MR	0	1	2	3	4	100	98.086442565729143	96.638189268041288	98.026557808921439	104.23499236289231	MB	0	1	2	3	4	100	99.493403358867255	96.101246762906428	99.669737086774518	104.92754806318625	time [h]


relative peak area [%] 




Storage stability of MR

room temp.	0	7	14	28	35	42	49	56	63	91	119	134	165	100	98.232012173030938	94.988688420323811	94.102681770242086	91.106119524350078	90.895587276284331	90.901222938756447	90.464056549847442	88.423141640299818	84.6	85.9	86.3	83.7	–27°C	0	7	14	28	35	42	49	56	63	91	119	134	165	100	102.12961756144571	99.432049322448265	103.01748482371016	102.72916493872215	103.8804696849414	103.68457014664818	103.22483816565359	104.39707572544049	106.2	103.7	106.6	108	–80°C	0	7	14	28	35	42	49	56	63	91	119	134	165	100	101.63196064629912	102.19268761418188	99.033556622351568	100.09292724785081	101.3322208425931	101.82295579826484	100.65721313160871	101.16218375078098	105.5	100.5	104.9	108.3	time [days]


relative peak area [%]




Storage stability of MB

room temp.	0	7	14	28	35	42	49	56	63	91	119	134	165	100	94.912048767948292	88.831662443538619	84.91884249568507	83.278249054386549	81.120781462303995	81.955308288347837	79.78039734126547	78.933935588116483	73.487936540000007	74.910029010000002	74.799860449999997	75.245125040000005	–27°C	0	7	14	28	35	42	49	56	63	91	119	134	165	100	100.26202162601025	99.250839576336872	100.7131785806547	100.86817728899877	100.70764291249954	102.43938443370115	102.41724176108056	103.39982285861905	100.6	106.8	110.9	107.7104477	–80°C	0	7	14	28	35	42	49	56	63	91	119	134	165	100	101.13640604590408	102.23922373577159	99.77887665609255	100.34894569882439	98.998880388132122	100.85463705915284	100.4441127075947	101.86228774025005	95.8	100.4	106.3	104.9	time [days]


relative peak area [%]
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