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Abstract: The degree of autolysis and lytic enzyme production in the culture filirate of Rhizopus
oryzae was investigated. The formation of protoplast by using autolytic enzymes from Rh. oryzae
was also attempted. Protoplasts were liberated from Rh. oryzae mycelium by lytic enzymes present
in autolytic-phase culture filtrate. Maximum release of chitosanase and proteolytic enzyme into
culture filtrate during autolysis was corresponded to maximum protoplast-liberating activity. High
yields of protoplasts were obtained from 10 hr-age of Rk. oryzae mycelium with 0.5 M mannitol as
osmotic stabilizer. The optimum temperature and pH for mycelium digestion were 25~30°C and
6.0~6.5, respectively. The mycelium of the 18 hours cultures were treated with autolytic enzyme
in same volume of osmotic stabilizer at 30°C for 5 hours and then it was confirmed by scanning
electoron microscope that protoplast were produced beside the digesting cell wall of the fungi.
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Fig. 1. Variation in dry weight during growth
and autolysis of Rhizopus oryzae.
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Fig. 2. Vaiation of culture medium pH during
growth and antolysis of RA. oryzae.
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Fig. 3. Concentration of protein in culture filtrate
during growth and autolysis of RA. oryzae.
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Fig. 4. Cell wall Iytic activity in culture filtrate
during growth and autolysis of Rk.
oryzae,
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Some extracellular enzyme activities in
culture filtrates during growth and auto-
lysis of Rh. oryzae.
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Fig. 7. Protoplast-liberating activity of culture
filtrate samples.
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Fig. 8. Effect of different osmotic stabilizers on the
formation and stability of protoplasts.
e—e: (0.5 M mannitol, e---e:0.5 M KCJ,
0—0:0.5 M MgSO,, o---0:0.5 M (NH)CI,
a8 10.5 M (NHy2804
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9 Aoz vetute(Fig 8).
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de] A Ak (Peberdy, 1976; Anné, 1983), & A%
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Fig. 9. Effect of mycelial ages on the formation of

protoplasts for 3hrs digestion.

o---0 : dry weight of mycelium,

o—o : totalnumber of protoplasts liberated,
e—e : protoplasts/dry weight of mycelium

9 45 ¥zt AF: Fig 984 A 2y ubsh e
digestion mixture 1ml 7 A FAA £ 1047
W] gkgl %] o] 7] (early exponential phase) 4td] 9]
FAANA 13x10* pts/mlz AR EA dEgoy
TAAY Az FFF 442 4344 4482 64
7k ot FAAAA Hz gd 2gd. olH® A
= Aspergillus® (Peberdy %, 1976; Hendrikus %,
1979), Trichodermas (Benitez ¥, 1975; Cho %,
1981) 2@ Rh. suinus(Rhee 5, 1984) #5359 = ¥
Fol A 2489 FAAY A A 7H(12~204 7)) 3
ttas] Fo]E HolEd ol Rh. oryzaed AF HA
= B4 A7 o) Fg FAA AxdY FHAAE =T
AARA AAHE F7teg AHH] Y& AeR Asd
o}, dd 94y AA AL 93 digestion mixtures
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Fig. 10. Effect of digestion temperature on the

formation of protoplast for 3 hrs incuba-
tion.
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Fig. 11. Effect of pH on the formation of proto-
plast for 3 hrs digestion at 28°C.

2% g pHe & 93 2z Fig. 1054 Fig. 119
xi EE ke 2ow AYAA 44& 9% AHem
25~30°C, # 74 pH¥ 6.0~6.52 eyt
A YYN Y MESEH 84
FAu FaA olw A Rh oryzae2 BE %
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PLATE

() Scanning electron-microscope of protoplast form-
ation from digested cell wall of RA. oryzae.

(2) Scanning electr0n~icroscope of isolated protoplast
and digested cell wall of fungi by autolytic
enzyme.

(3) Scanning electron-microscopev of outflowing prot-
oplast from digested hyphae.

(4) Scanning electron-microscpe of outflowing prot-
oplast from degested hyphae.

tip of hyphae.

(5) Outflowing protoplast from the

(8) Digested hyphae after treatment of autolytic
enzyme. Arrow indicates remains of cell wall.
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