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Rapid Determination of Total Biomass from a
Yeast Fermentation Using Sequential Injection

P. J. Baxter, G. D. Christian and J. RiZicka*

Center for Process Analytical Chemistry, Department of Chemistry, BG-10,

University of Washington, Seatile, WA 98195, USA

An assay for the measurement of the total biomass in an
unflltered fermentation sample has been developed using a
simple sequential injection system, with either total
transmitted light or light scattered at 90° as the analytical
signal. The biomass is determined without pre-treatment or
dilution of the original sample. In the past, the use of unfiltered
bioprocess samples in flow injection has been avoided due to
problems associated with a complex sample matrix, e.g., cell
aggregation, clogging of the flow system, cells sticking to tubing
walls and cross contamination. The sample range for the assay
i5 0.2 to at least 80 g 17 biomass with relative standard
deviations of <3%. The results from a single assay are
available 3 min after assay initiation.

Keywords: Biomass; yeast fermentation; turbidimetry; flow
injection; bioprocess monitoring

Regardless of the advances made in the area of biotechnol-
ogy, there is still a need for an analytical method that can
quickly measure or estimate the total biomass of a system. It
should have a wide dynamic range and a high linearity of
response. Ideally, the method should sample directly from the

process and eliminate or minimize preparation for analysis,
thus more closely approximating real-time unattended con-
tinuous monitoring.

As a result, many researchers have focused their efforts on
the development of such probes and/or assays.38.11.13.14
Emphasis has been placed on the development of the
spectrophotometric probes that are cither non-invasive or can
be placed in siu. The most notable exampl
fluorometric measurement of reduced nicotinai
tides!! and Fourier transform infrared (FTIR) photoacoustic
spectroscopy.® These non-invasive monitoring probes would

be ideal, but have an insufficient dynamic range and are non-
i iently ro ithsta
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