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Abstract: The optimum conditions for preparation and regeneration of Rhizopus chinensis LN-A proto-
plasts were obtained after studying the effects of different factors on them, such as the enzyme compo-
sition, concentration and reaction time as well as the different growth phase of the strains. After treating
the strains in log phase with concentration of 5 mg/mL snail enzyme, 5 mg/mL cellulose enzyme,
2 mg/mL lysozyme for 2 hours under 30°C, the protoplast formation was up to 5.8><10’ and regenera-
tion reached 5.7%. On the basis of this, irradiation of He-Ne laser (4 = 632.8 nm, power = 15 mW) for 20
minutes and UV for 150 seconds were performed on the protoplasts of Rhizopus chinensis LN-A. The
mutant LN-B was obtained and the final gastrodin yield was up to 28.9%, which was 20% higher than

LN-A.
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Fig. 1 The growth curve of LN-A

Note: Each point and bar represents the mean and standard error in
triplicate.
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Table 1 The effect of different enzyme and their concentration on protoplast formation and regeneration
) (%)
Different kinds of enzyme Protoplast formation (number)  Protoplast regeneration (%)
3 mg/mL snail enzyme + 3 mg/mL cellulose enzyme+1 mg/mL lysozyme 3.3%10’ 0.85
4 mg/mL snail enzyme + 4 mg/mL cellulose enzyme+1 mg/mL lysozyme 4.2>10’ 2.10
5 mg/mL snail enzyme + 5 mg/mL cellulose enzyme+2 mg/mL lysozyme 5.1><107 5.70
6 mg/mL snail enzyme + 6 mg/mL cellulose enzyme+2 mg/mL lysozyme 5.8>10’ 2.50
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Fig. 2 The effect of enzyme reaction time on protoplast
formation

Note: Each point and bar represents the mean and standard error in
triplicate.
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Fig. 3 The effect of enzyme reaction time on protoplast
regeneration

Note: Each point and bar represents the mean and standard error in
triplicate.
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Fig. 4 The effect of different growth phase on protoplast "t‘
formation
Note: Each point and bar represents the mean and standard error in
triplicate. :
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Fig. 6 The protoplast of LN-A (10X 40)
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Fig. 5 The effect of different growth phase on protoplast
regeneration

Note: Each point and bar represents the mean and standard error in
triplicate.
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%2 He-Ne BXHMEILBE LN-A RERIKH
IR K IET R Table 4 The hereditary stability of LN-B
Table 2 Lethality rate and positive mutation rate Batch 1 2 3 4 5
after irradiation of He-Ne laser and UV on the
protoplast of LN-A

Time of He-Ne laser irra-

* 4 LN-BRlEfEREEMAE

p-hydroxybenzaldehyde

EN—Y) 8.9 8.5 9.6 89 103

. . 0 10 15 20 25 30 Gastrodin yield (%) 27.1 284 265 27.6 263
diation (min)
The amount of strain 20 20 20 20 20 20
(number)
Lethality rate (%) 86 95 98 99 994 99.7 3 é:'!':-ie

Positive mutation rate (%) 10 20 20 30 25 15

: 150 s.
Note: UV irradiation lasted for 150 s.

Rhizopus chinen-

150s ’
sis LN-A
1)
, 5 mg/mL+
’ ’ 5 mg/mL+ 2 mg/mL 30°C 2 h,
’ 5.8107, 5.7%
2) ,
He-Ne
’ LN-A 20%
(R 0.37),
HPLC ) He-Ne
HPLC ,
, LN-A 20% , .
3 4 Wig
24 LN-BRIEFERIZEERNELSER ,
2#

, LN-B ’ ,

4 2 5 2
, LN-B
B_ ]

&3 He-Ne Bt FIE SN & BREGY LN-A [R5 Bk P i ik
MRTHRBEUERRRRSE ’

Table 3 The yield of gastrodin and transformation rate
of the screened mutant after irradiation of He-Ne

laser and UV on the protoplast of LN-A > >
Strain 1" 2* LN-A >
Time of He-Ne laser irradiation (min) 20 20 25 S
p-hydroxybenzaldehyde remained 32 8.7 96 ,
(%)
Gastrodin yield (%) 29.1 289 235

: 150 s.
Note: UV irradiation lasted for 150 s.
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