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Introduction. Omic tools help to elucidate the 

metabolic state of the cell. Metabolic flux analysis 

(MFA) provides important information about the 

metabolism functioning of an organism
1
. In the MFA 

with isotopic labeling, the biological system is fed 

with a labeled substrate and its atoms are 

distributed among the metabolites of the 

biochemical network until steady-state conditions, 

the isotopic enrichment of the metabolites can be 

determined by mass spectrometry (figure 1).  

 
Fig.1 MFA Methodology. 1.-Cultivation with labeled substrate, 2.- 

measurement of isotopic enrichment and other extracellular flows 

and 3.- integration of experimental data in a mathematical model. 

 

Shikimic acid (SA), an intermediate in the 

biosynthetic pathway of aromatic compounds is 

used as precursor in the chemistry, food and 

pharmaceutical industries
2
. Different SA producing 

strains were obtained with the object to have an 

available source of SA
3
. The objective of this work is 

to optimize the steps of sample preparation for the 

GC-MS analysis in order to obtain the necessary 

data required by a mathematical model for MFA in a 

SA producing strain of Escherichia coli and its 

parental strain. 

Methods. Batch cultures with 1-
13

C Glc, 6-
13

C Glc 

and natural labelling glucose as substrate in 

minimal media were performed for both strains. 

Kinetic and production parameters were 

determined. Aliquots of different volumes of culture 

were harvested,  the pellets were dried, hydrolyzed, 

neutralized, once  filtered samples were lyophilized
4
 

and derivatized. For derivatization reactions N,O-bis 

(trimethylsilyl)acetamide (BSA) and N -Methyl- N -( 

tert –butyldimethylsilyl)-trifluoroacetamide 

(MTBSTFA) and several solvents were employed. 

Isotopic enrichment of the proteinogenic aa in the 

sample was determined by GC-MS.  

Results. Acetonitrile and chloroform were the best 

solvents, however acenonitrile allowed identify 

higher amount of aa than chloroform; the 

derivatization reagent BSA only allowed identify 7 

aa, while with MTBSTFA were detected 15 of the 20 

aa (figure 2). 

 
Fig.2 GC-MS analysis of  tert-butyl dimethylsilyl (TBDMS) 

derivatives of aa. 

 

Fragmentation pattern for each aa was obtained 

and from the relative abundances for the different 

peaks the isotope mass distribution (IMD) (figure 3 

and table 1) was calculated. 

 
Fig.3 Fragmentation pattern of Hys of a culture with 1-

13
C 

glucose of PB12.SA12 producing strain 

 

Table 1. IMD for the fragment M-57  for some proteinogenic  aa 

of a culture with 1-
13

C glucose of PB12.SA12 producing strain.  

 
Conclusions. Derivatization reagent and  solvent 

play a role important in the appropiate identification 

of  proteinogenic aa. It was possible calculate the 

IMD corresponding to M-57, M-159 and M-15   

fragments for each aa for both strains. This data 

will be incorporated in a mathematical model for 

MFA in a SA producing strain of E. coli and its 

parental strain. 
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