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BIOLOGICAL CHARACTERISTICS/HYPOCRELLIN/SCREENING/

Shiraia bambusicola

Shiraia bambusicola is an important natural source of hypocrellin. Knowledge
of biology of the fungus is fundamental to its conservation and effective utilization.
This study attempted to reveal morphological characteristics of S. bambusicola during
its developing process and its relationship with bamboo, elucidate its life cycle and
develop a practicable strategy for artificial cultivation, and obtain high hypocrellin A
(HA)-producing isolates and the optimized fermentation conditions. Two parts of
experiments were conducted in this study. The first part focused on biology of S.
bambusicola including morphological characters and artificial cultivation.
Observation of the fungus was carried out by light microscopy and scanning electron
microscopy. Sporulation induction was tried with media, photoperiod and plant
supplement. Artificial cultivation for the fungus was performed with various inoculum
types, inoculation methods and inoculation time on 4 bamboo species. From the
observation, the fungal stromata were found only on top stalks of the previous year
branches. Parasitic relationship of the fungus with the bamboo could not be indicated

from the morphological evidence. The fungus grew around the interspace of bamboo



leaf sheaths and showed tissue specificity on leaf sheath of some bamboo species. A
life cycle of S. bambusicola was proposed and discussed. The fungus was confirmed
to have bitunicate asci with pseudoparaphyses, thus should be placed in the
Pleosporales order and not in the Dothideales. Asexual and sexual developments of S.
bambusicola were observed and found 4 stages of ascus and ascospore development
were described. The 4 stages consisted of ascus primordium formation, ascus
elongation, young ascospore formation, and ascospore maturation. A developed
capillary method was found to be the best for obtaining single-spore isolates. Thirty
two isolates were obtained from the isolation including 10 single spore isolates, 11
stromatal tissue isolates, and 11 multispore isolates. No sporulation could be found in
the study conditions. The fungus was successfully inoculated and cultivated on
Phyllostachys rubromarginata bamboo after being sprayed with fresh conidium
suspension. The second part of the study was on screening for high HA-producing
isolates of S. bambusicola and optimizing the fermentation conditions. Appropriate
HA sampling time and screening procedure were elucidated by selecting
representative isolates to determine their mycelial biomass and HA content. The 32
isolates were found to produce HA but its content in the single spore isolates were
much lower than that of the isolates from multispore and stroma tissue during the
sampling time at the 11" to 13" days of fermentation. The isolate GZAAS2.0629 was
screened out as the highest HA-yielding isolate. Fermentation conditions of

GZAAS2.0629 including carbon source, nitrogen source, bamboo extract addition,



initial pH of fermentation broth, inoculum amount, and fermentation temperature were
screened with single factor experiments. Carbon/nitrogen ratio and inorganic salts in
the fermentation broth were screened with orthogonal experiments. The data were
analyzed with SPSS 13.0. The best fermentation condition for HA production was
identified as using the broth containing 3% maltose, 1% NH4NO3; 0.001%
CuSQ4-5H,0, 0.2% KH,PO,4, 20% potato and 1% bamboo powder, with inoculum
amount of 4 pieces of mycelial mat (4mm diameter) per 250 ml, shaking at 120 rpm
and incubation at 26°C for 13 days. Under these conditions, the HA content was 112

mg/L.
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