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Screening of a-Rhamnosidase High-yield Strain
from Aspergillus niger
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Abstract: In this study, plate transparent circle by Davis method was introduce firstly screening
a-Rhamnosidase high-yield strain. The spore-sprouted Aspergillus niger 8-hour were mutagenized by ethyl
11% mutants yield 40% higher of
a-rthamnosidase than the original strain. A high-yield strain, T-226 with the highest a-rhamnosidase activity

methane sulphonate and pre-screened via transparent circle.

of 373.4 U/mL was finally selected from these potential high-yield mutants after rescreened by shake flask
fermentation twice. When the T-226 strain was fermented in 5 L bioreactor, the enzyme activity could reach
to 631.9 U/mL after 84 h. Thus, the established screening method is highly efficient to isolate
a-rhamnosidase high-yield mutant of A. niger.
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s , 30 min, , s
530.6 mU/mL Scaroni ' 4°C
1h [12]
0- 0- 142 mMWFHF:
, o- R 28°C 160 r/min s
, 2h
1.43 WHFRFHIFE: 5 mL ,
s 5000 r/min 5 min, s
a- [ 0.2 mol/L (pH
a- , 7.2), 107 /mL
, s 30 mg/L, 28°C 60 min,
, , 5000 r/min 5 min, ,
3, ,22°C 3d~
5d,
1 MRS ,
11 EE 144 o-BREIEEES = 5 TH A0 57 1%
(Aspergillus niger)DB054, 1 22°C
48 h, Davis " DES
1.2 FERFIREE , 20 min
(DES)(AR), 1 ;
; (EMS), (Naringin) (HC) 4 He
Sigma ; ; 45 mL
WATERS1525 , Waters ; ) 1, 28°C 120 r/min 48 h,
Symmetry C18 column(5 um, 3.9 mmx150 mm), a- , 1
Waters ; BIOFLO 110 Fermentor, New a-L-
Brunswick Scientific Co. Inc. ,
1.3 EHRE 2 :
(g/L): MgS04 0.5, KH,PO,4 1.5, CaCl, oD 0.2 , 5 mL
0.1, (NH4),S0O, 1.5, KC1 0.5, KNO; 1.5, 2, 45 mL 250 mL ,
5, 20, pH 6.0, 1x10° Pa 20 min; 4 A , 28°C 120 r/min
(g/L): MgS04 0.5, KH,PO,4 1.5, CaCl,
0.1, (NH4),SO,4 1.5, KC1 0.5, KNO; 1.5, 2,
2.5, pH 6.0, 1x10° Pa 20 min;
(g/L): 20,
, 1x10° Pa 20 min;
5L (g/L): MgS0, 0.5, KH,PO, 1.5,
CaCl, 0.1, (NH4),SO,4 4, ZnSO,7H,0 0.09,
1, 6, pH 6.0, 1x10° Pa 20 min
1.4 SKWHE
141 BRTEIZ2EAE&: 3d
’ ’ E 1 DES & &z #YiE R EE
50 mL

Fig. 1 Transparent circle of color reaction by the DES
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Fig. 2 HPLC chromatogram of naringin degradation
48 h o-L- : 3 3 ,
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) C ) () 0.5~1 ( 4A) 10h
pH 95% , 2
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5000 r/min 10 min 100 1
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2
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v
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t (h)
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Waters Waters Symmetry Fig. 3 Effects of time on spores sprouting rate
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B4 HEFHEFTBTFRIS1000x)
Fig. 4 The spores sprouted modality of different times (1000x)
TA: 8h B: 10h
Note: A: The spores modality of 8 h; B: The spores modality of 10 h.

1 ; a- *2 T-226 HIREIREMRE
15 Table 2 The genetic stability tests of the strain T-226
( ) 9
’ 1 2 3 4 5
9 b 1 Inherited generation number('\\
b b o \y
1 , T-226 o- . . 350.5 373.4 358.8 364.8 347.6
a—rhamnomdas?ar"cy\w@( mL)
s 373.4 U/mL,
[
22.7% . 4 o- 5 5 , 36 h ,
e ] e b o-
F1 o-RERETBRTEREFER ’
Table 1 The results of rescreening the producting- , , O-
o-rhamnosidase mutants
84 h «a- R

B

@ 631.9 U/mL

. Relative enzyme
No. No. strain act%y (U/mL) activity (%)
h . L
1 T-226 373.4 122.7% N corhamnosidase activity
. .E TEI 250 + —&— Naringin concentration 45
2 TH-17 350.2 115.1% = E Dry cell weight
0 =2 —_
3 TH-12 342.8 112.6% ?: 600 14 %
4 T-78 337.4 110.9% z S 2
o, g £ 450 135,
5 TH-10 323.5 106.3% = e
6 TH-34 287.1 94.3% £ £ 300 122
7 T-102 286.4 94.1% gz 8
£ & 150 112
8 TH-39 267.8 88.0% £ a
ol . & o & o g g B L
9 TH-20 243.8 80.1% sz 0 o —y 0
0 24 48 72 96 120 144 168 192
10 DB054 304.4 100.0%
t(h)
2.3 T-226 EHIEEIREN 5 SLABEo-RIEEEEEL%
T-226 5 Fig. 5 Curve of producting a-rhamnosidase by 5 L biore-
actor
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