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Table S1. Summary of the main quenching and washing solvents applied for the metabolome analysis 

of different biological systems. (Sing x stands for no information available or provided in the research 

papers surveyed). 

Sample 
Culture 
volume 

(mL) 

Quenching 
solvent (QS) 

Quenching 
buffer 

Temp. 
Ratio 

(Sample 
to QS) 

Washing 
solutions 

Analytical 
Technique 

Recommended 
QS 

Ref. 

Penicillium 
chrysogenum 

5  
100% Methanol 

x 

(-40°C) x 

x 
GC-MS and 

LC-ESI-
MS/MS 

40% Methanol [1] 60% Methanol (-40°C) 1:5 

10  40% Methanol (-25°C) 1:1 

Pichia pastoris 2  

60% Methanol 
x 

(-50°C) 1:7 
Not 

required 
GC-MS and 

NMR 

Minor differences 
with all 4 QS,  60% 

Methanol + 
0.11M AMBIC 

[2] 

86% Methanol 

60% Methanol 
+10 mM Tricine 

10 mM 
Tricine 

60% Methanol 
+ 0.11M AMBIC 

0.11 M 
AMBIC 

S. cerevisiae 1  100% Methanol x  1:5 
5 mL 
water 

GC-ToF-MS 
Fast filtration with 

water washing 
[3] 

S. cerevisiae x 

60% Methanol 
+ 10 and/or 100 

mM HEPES 

10 and/or 
100 mM 
HEPES 

(-40°C) 1:5 
Not 

required 

GC-MS and 
LC-ESI-
MS/MS 

100% Methanol [4] 

60% Methanol 
+ 10 and/or100 

mM AMBIC 

10 and/or 
100 mM 
AMBIC 

60% Methanol 
+ 10 and/or 100 

mM Tricine 

10 and/or 
100 mM 
Tricine 

40% Methanol 

x 

50% Methanol 

60% Methanol 

70% Methanol 

80% Methanol 

Yeast (Yarrowia 
lipolytica) 

7  

60% Methanol x (-40°C) 

1:4 

50% 
Methanol 

GC-MS DMSO-saline [5] 

Glycerol/NaCl 
(3:2) 

NaCl (-20°C) 
Glycerol 

/NaCl 
(1:1) 

20, 40 or 60% 
DMSO/NaCl 

NaCl 
(-4, -20 

& -
40°C) 

 

Yeast and 
Bacteria 

x 

40% 
Ethanol/NaCl 

NaCl (-20°C) 

x 
Not 

required 
GC-MS 

40% 
Methanol/0.8% 

NaCl 
[6] 60% Methanol x (-50°C) 

Glycerol /NaCl 
(3:2) 

NaCl (-20°C) 

Yeast & Bacteria 5  

Glycerol-water 
(3:2) 

x 

(-23°C) 1:5 x GC-ToF-MS 
Cold glycerol-

saline 
[7] 

Glycerol-saline 
(3:2) 

NaCl 

Bacillus subtilis, 
C. glutamicum, 

E. coli, 
Gluconobacter 

oxydans, P. 
putida, 

Zymononas 
mobilis 

x 
60% Methanol 

+ 10 mM HEPES 
10 mM 
HEPES 

(-58°C) 1:2 x 
HPLC and IC-

MS/MS 
60% Methanol + 

10 mM HEPES 
[8] 

C.  glutamicum 5  

60% Methanol 
+ 10 mM HEPES 

HEPES 

(-58°C) 
1:2 

With 
wash 

HPLC 
Buffered 
methanol 

[9] 
60% Methanol 

+ 10 mM HEPES 
HEPES 

Without 
wash 

60% Methanol x 
x 

0.9% NaCl x (0.5°C) 

C. glutamicum  60% Methanol x (-50°C) x x LC-MS  [10] 

E. coli 5  
LN2 

x (-40°C) 1:1 PBS NMR LN2 [11] 
60%  Methanol 

E. coli x 60% Methanol x (-50°C) x x LC-MS 



60% 
Methanol/Glyce

rol 60% 
Methanol/Glycero

l 
[12] 60% Methanol 

+ 10 mM HEPES 
10 mM 
HEPES 

60% Methanol 
+ 70 mM HEPES 

70 mM 
HEPES 

E. coli 1  

60% Methanol x 

(-40°C) 1:5 

Same as 
QS 

GC-MS and 
LC-ESI-
MS/MS 

60% Methanol 
with differential 

method 
[13] 

60% Methanol 
+ 70 mM HEPES 

70 mM 
HEPES 

 60% Methanol 
+ 0.9% NaCl 

0.9% NaCl 

60% Methanol 
+ 10 mM Tricine 

10 mM 
Tricine 

E. coli 4  

60% Methanol 
+ 70 mM HEPES 

70 mM 
HEPES 

(-40°C) 1:5 x 

Flow 
cytometry, 
ATP assay 

and OD 
based 

method 

Neither [14] 

60% Methanol 
+ 40% 

glycerine/5.6% 
NaCl 

NaCl 

60% Methanol 
+ 

Glutaraldehyde 

Glutaralde
hyde 

60% Methanol 
+ 5% Trehalose 

Trehalose 

60% Methanol 
+ 0.5% 

Mannitol 
Mannitol 

40% 
glycerine/5.6% 

NaCl 
NaCl 

60% Methanol  

100% Methanol  

L. bulgaricus 5  

60% Methanol 

x 

(-20°C) 

1:1 x 
GC-MS & 

Flow 
cytometry 

80% Methanol [15] 

80% Methanol  

80% 
Methanol/Glyce

rol 

 

CHO cells x 

60% Methanol 
+ 70 mM HEPES 

70 mM 
HEPES 

(-20°C) 

1:5 
Not 

required 

ATP Assay, 
Flow 

cytometry 
and LC-
MS/MS 

PBS (pH 7.4; 
0.5°C) 

[16] 60% Methanol 
+ 0.85% AMBIC 

0.85% 
AMBIC 

(-20°C) 

PBS x (0.5°C) 

CHO cells x 

60% Methanol x 

(-40°C) 1:5 
Not 

required 

ATP assay, 
GC-ToF-MS, 

HPLC 

60% Methanol + 
0.85% AMBIC 

[17] 

60% Methanol 
+ 70 mM HEPES 

70 mM 
HEPES 

60% Methanol 
+ 0.85% AMBIC 

0.85% 
AMBIC 

60% Methanol 
+ 0.85% NaCl 

0.85% NaCl 

Lactobacillus 
plantarum 

x 

60% Methanol x 

x x x 
ATP assay 

and 
Fluorometry 

60% Methanol + 
0.85% AMBIC 

[18] 

60% Methanol 
+ 70 mM HEPES 

70 mM 
HEPES 

60% Methanol 
+ 0.85% AMBIC 

0.85% 
AMBIC 

60% Methanol 
+ 0.85% NaCl 

0.85% NaCl 

Human 
macrophages 

x 

60% Methanol 

x 
(0.5°C)  

 
GC-ToF-

MS/HPLC-UV 
0.9% NaCl [19] 40% Ethanol 0.9% NaCl 

0.9% NaCl 4°C 0.9% NaCl 

Insect cells 
infected with 

virus 
x 

NaCl Based 
three QS 

PF68 (-40°C)  Same as 
QS 

HPLC and 
ATP Assay 

NaCl + PF68 (Cell 
protectant) with 1 

washing step 
[20] 

C. reinhardtii 1  70% methanol x (-70°C) 1:1 x GC-ToF-MS 70% Methanol [21] 

C. reinhardtii x 
32.5% 

Methanol 
x (-25°C) 1:4 x GC-ToF-MS 32.5% Methanol [22] 

 



Table S2. List of putatively identified metabolites in C. reinhardtii extracts across different applied 

quenching protocols (approach 1 & 3). Class 1 = Organic acids (non-fatty) and derivatives; 2 = 

Sugars/sugar alcohols and derivatives; 3 = Amino acid and derivatives; 4 = Nucleotides, nucleosides, 

nucleobases; 5 = Fatty acids/fatty alcohols and derivatives; 6 = Biogenic amines/Polyamine; 7 = 

Phosphates; 8 = Alkanes; 9 = Alcohols (other); 10 = Ketones and ethers; 11 = Others and 12 = Unknowns. 

 



Table S2. Continued… 

 

 



Table S3. List of putatively identified metabolites in C. reinhardtii extracts across different applied 

quenching protocols (approach 2). Class 1 = Organic acids (non-fatty) and derivatives; 2 = Sugars/sugar 

alcohols and derivatives; 3 = Amino acid and derivatives; 4 = Nucleotides, nucleosides, nucleobases; 5 = 

Fatty acids/fatty alcohols and derivatives; 6 = Biogenic amines/Polyamine; 7 = Phosphates; 8 = Alkanes; 9 

= Alcohols (other); 10 = Ketones and ethers; 11 = Others and 12 = Unknowns. 
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