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SUMMARY 

For the in-process control of antibiotic fermentations and for routine assays 
of samples for scaling up and for pure products, quantitative high-performance thin- 
layer chromatography (KPTLC) can be used with advantage. Rapid chromatography 
on high-performance layers, combined with an automatic spraying device for exact 
derivatization on the plate and precise computation of the calibration Iine within an 
automatic measurement and evaluation, represents a new, inexpensive analysis 
system. There are only 2 min of labour time (one fifth of that required in thin-layer 
chromatography) required for one sample and the tota analysis time varies from 3 to 
9 min (one third to one quarter of that required in thin-layer chromatography) based 
on one plate with 12 samples. The 95 ‘A confidence limits (N = 10) range between 
0.5 and 3.0 %_ 

INTRODUCTION 

For controlling antibiotic fermentations in small and large fermenters, for 
analyzing samples from ff ask fermentations, for evaluation of mutants, for optimizing 
fermentation liquids and for analyzing pure fermentation products chromatoSraphic 
methods are needed. Of the methods available, high-performance liquid-chromato- 
graphy (HPLC) and thin-layer chromatography (TLC) are preferred. For analytical 
control of fermentations, not only the antibiotic to be produced but also other com- 
ponents of the fermentation liquids, such as precursors, sugars and constituents of 
the biomass (for example, ergosterol), are of interest. According to the fermentation 
process and the composition of the fermentation Iiquid, different metabolites have 
to be determined in a matrix that frequentIy varies because the starting materials for 
the fermentation liquids may have to be changed within a short time period owing 
to alterations in the prices of the raw materials. The analyst has to cope with such 
changes with maximum flexibility as far as the available methods of analysis are 
concerned. To connect complicated analysers directly to fermenters is not advisable 
because of their high cost and because of the possible changes mentioned above, with 
some special exceptions. The centralized analysis of samples of different origins is 
preferable. The decision between using TLC or HPLC for the specific substances to 
be determined depends on their advantages and disadvantages in particular instances. 
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For many problems in the antibiotic industry, quantitative TLC is an efficient method. 
The dissolution of chromatography and detection offers the possibility of analyzing 
various substances from different fermentations in any sequence with one scanner, 
which is an important advantage in production processes. 

The application of quantitative HPTLC was described recently for the first 
time1 s2. In contrast to TLC, HPTLC offers the following advantages in routine assay : 

(1) three times more samples can be applied on one plate; 
(2) the separation is effected 4-5 times faster; 
(3) the chromatography gives such symmetrical results that the spots can be 

measured at right-angles to the direction of separation; 
(4) each plate can be used on both sides if the migration distance is not longer 

than 3 cm. 

APPLICATION 

For the manual application of solutions, platinum-iridium capillaries3 (ca. 
7 mm long, I.D. 0.25 mm, volume CQ. 250 nl), fixed to an iron rod, have proved 
successful. The capillary is rinsed three times with the next sample each time before 
use. The application is carried out in the following sequence (“data-pair technique”)4: 
PI, P2, P3, SI, P4, P5, P6, S2, P7, P8, P9, S3, PlO, Pll, P12, Pl, P2, P3, Sl, P4, PS, 
P6, S2, P7, P8, P9, S3, PIO, Pll, P12, where Pl-PI2 are samples and Sl-S3 are 
standards. 

DERIVATIZATION 

All substances that do not have sufficient specific colour or UV absorption 
and which cannot be excited so as to produce fluorescence must be made visible by 
spraying a reagent on to the thin-layer pIate. This is done with an automatic spraying 
device5 (according to Kreuzig, produced by Anton Paar KG, Graz, Austria), so that 
former inaccurate results6 from manual spraying are avoided. The determination of 
gramicidin (spraying with 4dimethylaminobenzaldehyde) shows that the results ob- 
tained in UV and after derivatization (Tables II and III) are of the same precision. 
Visible spots facilitate adjustment of the plate before measurement. 

MEASUREMENT AND AUTOMATED EVALUATION 

A Zeiss Chromatogrammspektralphotometer and Merck HPTLC plates were 
used. Measurements were made at right-angles to the direction of separation with a 
speed of 50 mm/min to and fro. This means a measurin, 0 time of 8 min, or 10 min 
including adjusting and printing for 12 samples. The peaks are integrated (Perkin- 
Elmer SIP 1) and the integrated values transmitted by an interface, which directs the 
start and return of the plate tabIe, to a computer (DCS 116, 16 bits, 32 kW), which 
computes the results by means of the calibration line and prints them at the terminal. 
The program is written in Timesharing Basic. 

The computation of the calibration line is not done by the gaussian least- 
squares method but by the percentage method’, which minimizes the squares of the 
relative errors of X-values_ Hence samples of low concentrations, which can he read 
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TABLE IV 

COMPARISON OF ANALYSIS TIMES (min) FOR 12 SAMPLES 

Samp fe Operation TLC HPTLC 
(3 plates) (I plare) 

Gramicidm Application 45 
Separation 55 (10 cm) 
Drying 60 
Spraying with 4-DMABA 9 
Drying 35 
Measurement 60 

and evaluation 

Total time 264 

Total time per sample 22 
Manipulation time 114 
Manipulation time per sample 10 

Ergosterol Application 4.5 
Separation 12 (10 cm) 
Drying 5 
Measurement 60 

and evaluation 

12 
12(3cm) 
30 

3 
35 
10 

_I 

102 

8.5 
2.5 

2 

12 
3 (3 cm) 

1: 

Total time 122 30 

Total time per sample 10 2.5 
Manipulation time 105 22 
Manipulation time per sample 9 2 

CONTROL OF ERRORS 

In order to find errors due to inaccurate adjustment of the plates or incomplete 
filling or rinsing of the metal capillary (there is no possibility of visual control), the 
program has been conceived in such a way that, if the peak areas of a data pair differ 
more than lo’%, this is printed on the terminal. The capillaries rarely become ob- 
structed (an average of one obstruction per 200 dosages). 

ACCURACY 

For the evaluation of the accuracy some samples were analyzed on 10 different 
plates and the coe5cients of variation (CV) and the 95 % confidence limits (CL) were 
computed as follows: 

Gramicidin (570 nm): CV = l-7-3.4x, CL = 1.2-2.3x (see Table III) 
Gramicidin (281 nm): CV = 0.7-4.2%, CL = OS3.0% (see TabIe Ii) 
Ergosterol* (282 nm): CV = 1.2-1.8x, CL = 0.8-X.3%. 

l The CL of 5.3 % obtained earlier’ was due to an unsuited platinum-iridium-glass capillary 
and to the use of non-automated evaluation. 
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