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ABSTRACT Objective: To prepare inter-kingdom pigmented fusant from Serratia marcescens and Monascus by double parents
inactivated protoplasts method and determine the inhibition activity of the pigmented fusants. Methods:The protoplast of Serratia
marcescens was obtained by 0.2% lysozyme treatment and then inactivated by heat treatment, while the protoplast of Monascus was
obtained by enzyme mixture with 0.8% lysozyme, 1.2% snail enzyme and 1.6% cellulase, then inactivated by ultraoviolet treatment. The
protoplast fusion of double inactivated parents was carried out using fusion solution with 25% polyethylene glycol. The morphology and
pigment produced ability of the fusants were observed, while the inhibition activity of the pigment extrative on Staphylococcus aureu was
tested. Results: Under the optimal conditions, the protoplast formation rate of Serratia marcescens and Monascus was 92.58% and 106/
mL, respectively. The protoplast inactivated rate of both microbes was 100%. Thirteen protoplast fusants was prepared while nine of
them can produce pigment with 1x 10-5% fusion rate. Pigment extractive with 95% ethanol from eight protoplast fusants showed
inhibiton on Staphylococcus aureus of varing degree. Conclusion:Inter-kingdom protoplast fusants of Serratia marcescens and Monascus
with antimicrobial activity can be prepared by double parents inactivated protoplasts method.
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1 ZL3 0.021% 92.58% 26.83%,
6 uL 0.2% 5
1 ZL3 35C 40min
Table 1 Effect of the concentration of lysozyme on the protoplast formation and regenaration rate of Serratia marcescens ZL3

water bath at 35°C for 40min

concentration of lysozyme (wt%) formation rate of protoplast % regenaration rate of protoplast %

0.007% 67.64% 9.52%
0.014% 80.65% 16.00%
0.021% 92.58% 26.83%
sl 5031
10°  /mL 4.2x10°  /mL R
- 2 10°  /mL ZL3
10°  /mL 5.47%, 60°C 50 min 100%
5 ZL3 50 min,, 5031
32 3 min 100% 3
5031 3 min,
2 ZL3
Table2 Death rate of Serratia marcescens ZL3 during different heat inactivation time
Time min 20 30 40 50 60
Death rate % 99.98% 99.99% 99.99% 100% 100%
3 5031
Table3 Death rate of Monascus ruber 5031 during different ultraviolet inactivation time
Time min 2 3 4
Death rate % 95.83% 100% 100%
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Figure 1 Culture morphology of Serratia marcescens, Monascus and protoplast fusant cultured at 28°C for 90 h
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Table 4 Inhibition on Staphylococcus aureus of pigments extractive from nine protoplast fusant
Fusant 1# 2# 3# 4# S# 6# T# 8# ot
Inhibition rate 100% 40.7% 46.4% 40.0% 34.2% 37.9% 40.7% 58.6% -12.1%
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