
Figure	1.	Absorption	spectra	of	Propidium iodide	and	TO3CN	;	TO	and	SOFIA	GREEN

Figure	3.	Emsissionspactra of		the	of		SOFIA	GREEN	and	TO	before	and	after	
binding	to	DNA

A viable cell count is crucial for the study of eukaryotic cells for different purposes such as the
management of cell cultures in biological research, the titration of cell populations in diagnostics,
and in-process controls in industrial bioprocesses (bioethanol production, beer production etc.).
There are several methods for concentration and viability measurements of pure yeast samples,
such as light and fluorescence microscopy using a hemocytometer, flow cytometry, and
fluorescence microscopy. The most interesting staining methods are fluorescence techniques
because they provide high sensitivity. The new fluorescent dye SOFIA GREEN was provided by
the company Milkotronik LTD and compared to the other fluorescence dyes: red fluorescent
dyes Propidium iodide and TO3CN and green fluorescent dyes TO. Their absorption spectra are
presented on Fig. 1

The absorption spectra were measured using 6900 UV/Vis Spectrophotometer Jenway
(England). From Fig. 1 it can be seen that Propidium iodide and SOFIA GREEN have one
absorption maximum at 496 and 476 respectively. The other two dyes have two maxima at 500
and 550 for TO3CN, 470 and 500 for TO.

The emsission spactra of the four dyes before and after binding to DNA are presented on Fig 2.
and Fig 3. They were measured using Pekin Elmer fluorescence spectrophotometer LS 45. Basic
characteristic of the investigated dyes are presented in Table 1. From Table 1 it is obvious that
newly synthesized dye SOFIA GREENhas the highest quantum yield.

Dye Excitation	(nm) Emission	(nm)
Emission	amplification	
after	binding	to	DNA

Propidium	iodide 530 617 23	times

TO3CN 550 603 50	times
SOFIA	GREEN 476 512 85	times

TO 500 530 65	times

Table	1	.	Basic	characteristic	of	the	investigated	dyes	

Figure	2.	Emsissionspactra of		the	of	Propidium iodide	and	TO3CN before	and	after	
binding	to	DNA

Figure	4.	Fluorescent	microscopic	image	of	Saccharomyces cerevisiae stained	with	TO	
and	Propidium iodide

Figure	5.	Fluorescent	microscopic	image	of	Saccharomyces	cerevisiae stained	
with	TO3CN		and		SOFIA	GREEN.

The dyes were combined and applied for live/dead staining of Saccharomyces
cerevisiae. A double staining procedure was carried out using a mixture of live and
dead cells at a ratio of 50:50. Propidium iodide was used in combination with TO. At
Fig. 4 it can be seen that Propidium iodide stains only dead cells in red colour,
while TO stains both live and dead cells in green colour.

SOFIA GREEN was used in combination with TO3CN. At Fig. 5 it can be seen that
SOFIA GREEN stains only dead cells in green colour, while TO 3CN stains both live
and dead cells in red colour.
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Four fluorescent dyes were compared: red fluorescent dyes Propidium iodide and TO3CN and green fluorescent dyes TO and SOFIA GREEN. Their absorptione spectra were observed. Their
emission spectra before and after binding to DNA were compared. The excitation and emission peak for each dye was determined. The rate of emission enhancement after binding to DNA was
established. The dyes were combined and applied for live/dead staining of Saccharomyces cerevisiae and monitored by microscopic imaging. A double staining procedure was carried out.
Propidium iodide (only dead cells staining) was used in combination with TO (both dead and live cells staining) and SOFIA GREEN (only dead cells staining) was used in combination with TO3CN
(both dead and live cells staining). The optimal concentration of the dyes for the cell staining was determined. The cell culture was inoculated in YPD medium and grown for 48 hours. Cell
suspensions in concentration of 3.0 x 107 in phosphate buffer, pH 7.4, was prepared and washed twice with centrifugation at 220 x g. A part from the cell suspension was treated at 70 ° C for 15
min. After that it was mixed with the untreated culture to have 50 % dead and 50 % live cells. After the addition of the fluorescent dyes the samples were incubated at room temperature. The
incubation period varied from 5 to 60 minutes. A drop from the suspension was applied on a slide and was observed under a fluorescent microscope. At least three repetitions were performed at
every experimental stage. The use of such combination of fluorochromes that selectively permeate in live or dead cells could lead to the development of rapid procedure for yeast viability
investigationduring fermentation in food processing industry.

Conclusion
It	was	established	that	the	newly	synthesized	dye	SOFIA	GREEN	has		very	high	quantum	yield. It	was	proved	that	the	use	of	such	a	combination	of	

SOFIA	GREEN	and	TO3CN	is	very	effective	and	could	be	successfully	applied	for	live/dead	cell	staining.	


