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Fig.1 A Effect of light on the glucoamylase activity in Aspergillus niger ~ B Effect of light on biomass of Aspergillus niger
C  Effect of light on soluble protein content of mycelium
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Fig.2 A pH value variation in Aspergillus niger culture under
BL B Effect of BL on reducing sugar in culture

BL Blue light D Darkness.
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Fig.3  Morphological stage of Aspergillus niger during conidiation under
darkness 400 x

A Stage 1 Vegetative hypha after 24h B Stage 2 Apical cell swelling
a little after 48h C  Stage 3 Microsporangiophore formation and

conidium formation after 72h D Stage 4  Sporangium growing after
96h.

.
400 x

Fig.4  Morphological stage of Aspergillus niger during conidiation under
blue light 400 x

A Stage 1 Vegetative hypha after 24h B Stage2 Apical cell swelling
greatly after 48h  C  Stage3 Formation of macrosporangiophore and
conidium after 72h D Stage 4  Continuous formation of

macrosporangium after 96h.

1 pm
Table 1  Effect of BL on mycelium morphology of Aspergillus niger pm
t/d D BL
1 1.33+0.65 3.00+0.89
2 1.66+0.57 3.33+0.91

D Darkness BL Dlue light.

2 pm
Table 2 Comparison of macro sporangium under BL and micro

sporangium under D in Aspergillus niger pm

t/d D BL

4 19.41+£0.83 23.82+0.54
5 32.85+0.62 33.86+0.21
6 39.00+0.43 40.80+0.29
7 46.00+0.26 56.20 £ 0.47
8 48.05+0.52 87.10+0.87

D Darkness BL Blue light.

3 um
Table 3 Comparison of macro-conidium under BL and micro-conidium

under darkness in Aspergillus niger pm

t/d D BL
4 0.92+0.15 1.11+0.11
5 1.47+0.19 1.78+0.13

D Darkness BL Dlue light.
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Effect of blue light on conidiation development and glucoamylase enhancement in Aspergillus niger

ZHU Jun-chen' > WANG Xiao-jing "
! Department of Applied Biological Engineering ~ Shenzhen Polytechnic ~ Shenzhen 518055 China
% College of Life Science South China Normal University Guangzhou 510641 China

Abstract Pure blue BL or red light RL were obtained by filtering blue or red fluorescent lamp light through plastic
filters. With the dark condition as control the effect of BL. and RL on the Aspergillus niger were studied including
soluble protein content of mycelium glucoamylase activity the biomass as well as sporangiophore photomorphogenesis
and vegetative spore development. Irradiation with BL and RL wholly promoted glucoamylase activity together with the
rise of the soluble protein content and the mycelium growth. The glucoamylase activity of mycelia culture under blue light
was enhanced 2.54 times than that of control. In the phases of developmental growth  young mycelia and
sporangiophores  glucoamylase activity and relative conductivity ratio of mycelium were higher under blue light than
under dark the enhanced glucoamylase activity likely stemmed from development of macrosporangiophores of Aspergillus
niger promoted by blue light. In addition the increase of glucoamylase activity under blue light was highest at the stage
of macrosporangiophores forming and conidiation then declined owing to spores aging. As to young microsporangiophores
under darkness the glucoamylase activity just relatively increased and declined rapidly with age. Different from control
irradiation with blue light at the time of 72h after inoculation was able to stimulate development of macrosporangiophore
and conidium along with the rise of glucoamylase activity of Aspergillus niger .

Key words Blue light Signal transduction Aspergillus niger Glucoamylase
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