() SHIMADZU
www.ssl.shimadzu.com

HPLC for the Ethanol Production Laboratory

High Performance Liquid Chromatography (HPLC) is now a commonly used technique for monitoring
the progress of the fermentation in the ethanol production laboratory through the use of highly effi-
cient column materials (the stationary phase), pumping systems that provide a consistent flow of the
mobile phase, and detection components designed to accommodate the needs of the analysis.

The HPLC system is typically used to profile the carbohydrate, alcohol,
and organic acid content of the fermentation broth.

Components typically used to perform the fermentation process include*:

* Mobile phase

* Isocratic pumping system

» Autosampler for sample introduction
* Analytical column
- Refractive index detector N
 Data acquisition system

* Most systems also include a mobile phase degasser to maintain a y
bubble-free mobile phase delivery, and a column heater. Lastly, many systems utilize a sample cooler
to minimize ongoing sample metabolism.

The analysis of the fermentation broth is intended to monitor the breakdown of the starch molecules
into glucose, then the conversion into ethanol, following typical Krebs cycle dynamics. The fermenta-
tion can go too far if the ethanol begins to be converted into acetic acid.

Injection of a filtered broth sample is carried through the column to the detector by the dilute acid mo-
bile phase. A typical chromatogram is shown below.
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Calibration of the HPLC system by use of a standard solution of the components of interest will allow
the user to obtain, directly, as weight percent for the analytes of the broth samples. This data can be

used to evaluate the progress of the fermentation and what intervention may be necessary at a future
time to maximize the production of ethanol and minimize the production of further oxidation products.
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Contact your regional office or visit www.ssi.shimadzu.com to learn more about Shimadzu. Inaddition to best-in-class
HPLC components, we offer a wide range of analytical instrumentation and a wealth of experience to equip your
laboratory with a complete analysis package to meet your evolving requirements.
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