
    
      Fig. 3 
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        Same as Fig. 2 but for source G345.5043+00.3480 with broad lines (FWHM = 7.8 km s−1).

      

    

  
    
      Fig. 5 
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        Moment zero maps of four selected lines for four sources included in Fig. 1. The line, name of the source and Eup of the line are printed in white at the middle top of each panel. The beam is also shown on the bottom left of each panel. The continuum contours are shown in black and are at [3, 5, 10, 20, 30]σcont with σcont for the sources from top to bottom being 7.6, 4.1, 1.9 and 0.8 mJy beam−1, respectively. The scale bars on the bottom right of each panel from top to bottom show lengths of 10942, 7199, 11518, and 39089 au at the distances of the sources.

      

    

  
    
      Fig. 7 
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        Correlation matrix for Pearson coefficient of the column densities. The darkest green shows the highest correlation. In this figure sources with their methanol column density found from 13CH3OH are excluded due to optical depth effects.

      

    

  
    
      Fig. 10 
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        Same as Fig. 9, but for HNCO/CH3CN. The literature values are taken from studies presented in Table E.4. In this plot SMM1-a is colored blue although it is an intermediate mass protostar.

      

    

  
    
      Fig. 11 
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        Same as Fig. 9, but for NH2CHO/CH3OH. The red hollow circles indicate the sources for which 13CH3OH was used to find the column density of CH3OH.

      

    

  
    
      Fig. 12 
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        One σ scatter around the mean of log10 of the column density ratios. Both mean and standard deviation are weighted by the errors on each data point. Blue shows the values for low-mass protostars where there were more than two sources available for this calculation. Red shows the scatter for high-mass protostars and black presents those for all sources available (i.e., low- and high-mass protostars).

      

    

  
    
      Fig. 13 
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        Cartoon of two sources: one with disk (left) and one without (right). The red and blue regions show the emitting regions of NH2CHO and CH3OH, respectively. There is not a priory reason as to why the ratio of the two sublimation regions between the two sources should remain constant.

      

    

  
    
      Fig. 14 
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        Factor of spread around the mean of the pre-stellar timescales for various low- and high-mass protostars using the spread factor found for low-mass, ALMAGAL and high-mass literature sources (see black points in Fig. 12).

      

    

  
    
      Fig. D.2 
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        Demonstration of how excitation temperature upper and lower bounds are determined for [image: equation] for source 767784. The various symbols are the same as Fig. 2.

      

    

  
    
      Fig. D.3 
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        Showing that excitation temperature of 60 K does not match the observations for CH3NH2 in source 767784. The various symbols are the same as Fig. 2. Here a few lines are overestimated, for example, the ones with Eup of 17.3 K and 92.2 K and if the column density is decreased lines such as the ones with Eup of 156.5 K and 182.1 K will be underestimated.

      

    

  
    
      Fig. D.7 
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        Same as Fig. D.6, but for G345.5043+00.3480.

      

    

  
    
      Fig. D.10 
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        Same as Fig. D.6, but for C2H3CN.

      

    

  
    
      Fig. D.11 
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        Same as Fig. D.6, but for G345.5043+00.3480 and C2H3CN.

      

    

  
    
      Fig. D.12 
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        Same as Fig. D.6, but for CH3NH2.

      

    

  
    
      Fig. D.14 
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        Same as Fig. D.6, but for NH2CHO. Here only lines with Aij > 10−5 s−1 are shown.

      

    

  
    
      Fig. D.17 
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        Correlations seen in column densities. Column densities of the molecules considered in this work plotted versus each other. Only detected molecules are plotted here. The Pearson’s r coefficient is given at the top left of each panel.

      

    

  
    
      Fig. D.20 
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        Same as Fig. 9, but for C2H3CN/CH3CN. The references are given in Table E.4.

      

    

  
    
      Fig. D.23 
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        Same as Fig. 9, but for CH3NH2/CH3OH. The references are given in Table E.4. The red hollow circles indicate the sources for which 13CH3OH was used to find the column density of CH3OH.

      

    

  
    
      Fig. D.25 
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        Same as Fig. 9, but for CH3NH2/CH3CN. The references are given in Table E.4. The luminosity for source G+0.693 is assumed at 104 as no estimation of the luminosity was found for this source.

      

    

  
    
      Fig. D.31 
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        Same as Fig. D.29, but for HNCO/CH3OH.

      

    

  
    
      Table E.4 

      The references for column densities used in the column density ratio plots and the calculation of the scatter.

      
        


	Source
	CH3CN
	C2H3CN
	C2H5CN
	HNCO





	IRAS16293 A
	Calcutt et al. (2018)
	–
	Calcutt et al. (2018)
	Ligterink et al. (2017)



	IRAS16293 B
	Calcutt et al. (2018)
	Calcutt et al. (2018)
	Calcutt et al. (2018)
	Ligterink et al. (2017)



	S68N
	Nazari et al. (2021)
	–
	Nazari et al. (2021)
	Nazari et al. (2021)



	B1-c
	Nazari et al. (2021)
	–
	Nazari et al. (2021)
	Nazari et al. (2021)



	NGC 1333 IRAS 4A2
	López-Sepulcre et al. (2017)
	–
	López-Sepulcre et al. (2017)
	—



	HH212
	–
	–
	–
	—



	L483
	–
	–
	–
	—



	SMM1-a
	Ligterink et al. (2021)
	–
	–
	Ligterink et al. (2021)



	NGC 6334I MM1
	Bøgelund et al. (2019b)
	–
	–
	—



	NGC 6334I MM2
	Bøgelund et al. (2019b)
	–
	–
	—



	Orion BN/KL A
	Cernicharo et al. (2016)
	–
	Cernicharo et al. (2016)
	Cernicharo et al. (2016)



	Orion BN/KL B
	Cernicharo et al. (2016)
	–
	Cernicharo et al. (2016)
	Cernicharo et al. (2016)



	AFGL 4176
	Bøgelund et al. (2019a)
	Bøgelund et al. (2019a)
	Bøgelund et al. (2019a)
	Bøgelund et al. (2019a)



	G10.6 Core 1
	Law et al. (2021)
	Law et al. (2021)
	Law et al. (2021)
	Law et al. (2021)



	G10.6 Core 2
	Law et al. (2021)
	Law et al. (2021)
	Law et al. (2021)
	Law et al. (2021)



	W43-MM1
	Molet et al. (2019)
	–
	Molet et al. (2019)
	—



	G10.47+0.03
	–
	–
	–
	Gorai et al. (2020)



	G31.41+0.31
	–
	–
	–
	Colzi et al. (2021)



	NGC 6334I MM1-v
	–
	–
	–
	Ligterink et al. (2020)



	Sgr B2(N2)
	Belloche et al. (2016)
	Belloche et al. (2016)
	Belloche et al. (2016)
	Belloche et al. (2017)



	G+0.693
	Zeng et al. (2018)
	–
	–
	Zeng et al. (2018)



	




	Source
	NH2CHO
	CH3NH2
	CH3OH
	



	




	IRAS16293 A
	Manigand et al. (2020)
	–
	Ligterink et al. (2017)
	



	IRAS16293 B
	Coutens et al. (2016)
	–
	Jørgensen et al. (2018)
	



	S68N
	Nazari et al. (2021)
	–
	van Gelder et al. (2020)
	



	B1-c
	Nazari et al. (2021)
	–
	van Gelder et al. (2020)
	



	NGC 1333 IRAS 4A2
	López-Sepulcre et al. (2017)
	–
	–
	



	HH212
	Lee et al. (2019)
	–
	Lee et al. (2019)
	



	L483
	Jacobsen et al. (2019)
	–
	Jacobsen et al. (2019)
	



	SMM1-a
	–
	–
	Ligterink et al. (2021)
	



	NGC 6334I MM1
	Bøgelund et al. (2019b)
	Bøgelund et al. (2019b)
	Bøgelund et al. (2018)
	



	NGC 6334I MM2
	Bøgelund et al. (2019b)
	Bøgelund et al. (2019b)
	Bøgelund et al. (2018)
	



	Orion BN/KL A
	Cernicharo et al. (2016)
	–
	Cernicharo et al. (2016)
	



	Orion BN/KL B
	Cernicharo et al. (2016)
	Cernicharo et al. (2016)
	Cernicharo et al. (2016)
	



	AFGL 4176
	Bøgelund et al. (2019a)
	–
	Bøgelund et al. (2019a)
	



	G10.6 Core 1
	Law et al. (2021)
	–
	Law et al. (2021)
	



	G10.6 Core 2
	Law et al. (2021)
	–
	Law et al. (2021)
	



	W43-MM1
	Molet et al. (2019)
	–
	Molet et al. (2019)
	



	G10.47+0.03
	Gorai et al. (2020)
	–
	–
	



	G31.41+0.31
	Colzi et al. (2021)
	–
	–
	



	NGC 6334I MM1-v
	Ligterink et al. (2020)
	–
	–
	



	Sgr B2(N2)
	Belloche et al. (2017)
	–
	Belloche et al. (2016)
	



	G+0.693
	Zeng et al. (2018)
	Zeng et al. (2018)
	–
	





      

      
Notes. If no reference is presented here, it indicates that either no value was found or the value given in a study was not used in this work for various reasons such as the column density found from optically thick lines. The values for the last source are only used when considering ratios including CH3NH2.
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