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Screening and Protoplast Mutagenesis of Aspergillus niger for Enhanced Endoinulinase Activity

LI Wen-li, CAO Ze-hong*, DONG Yu-wei, SUN Hui-gang, LIU Xi-juan, TANG Pan
(College of Food and Bioengineering, Xuzhou Institute of Technology, Xuzhou 221008, China)

Abstract: Soil was collected from the periphery of rotten burdock roots in the burdock planting base of Qinzhuang village, Hekou
town, Pei county, Xuzhou municipality. Three batches of Aspergillus niger strains (including Aspergillus niger 3.316 strains)
were isolated and 17 strains with an endoinulinase (1)-to-exoinulinase (S) activity ratio of higher than 10 were screened from them
by secondary screening. Strain C122803 exhibited the highest I/S ratio (2.78 U/mL) among 17 screened strains. Strain Y'Y 18 with
an endoinulinase activity of 3.97 U/mL was obtained from strain C122803 through protoplast preparation and LiCl mutagenesis.
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The activity obtained was 42.80% higher than that of the parent strain.
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Table 1  1/S ratio of the first batch of isolated strains
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Table 3 1/S ratio of the third batch of isolated strains

RS /S B 1S
A111901 6.33 C122810 4.42
A111902 5.82 C122811 6.62
A111903 1.83 C122812 5.56
A111904 2.25 C122813 8.31
A111905 2.79 C122814 4.15
A111906 5.45 C122815 3.01
B12201 8.84 D081501 2.01
B12202 456 D081502 6.54
B12203 3.96 D081503 5.56
B12204 7.12 D081504 3.23
B12205 6.63 D081505 4.88
C122801 7.17 D081506 12.81
C122802 2.15 D081507 8.22
C122803 14.35 D081508 351
C122804 5.45 D081509 2.23
C122805 8.35 D081510 3.25
C122806 3.97 D081511 6.18
C122807 1.35 D081512 2.75
C122808 6.53 D081513 13.48
C122809 8.12

MR LATLVEH, AT 3 BRwsEI 1/S (i T
10, 4354 C122803(1/S = 14.35). D081506(1/S = 12.81)
1 D081513 (1/S = 13.48).
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Table 2 1/S ratio of the second batch of isolated strains

Bk S5 1S FES 1S
R o1 10.33 h1R} 0109 5.36
FEL 02 6.28 TRl 0110 7.83
FiRE 03 1.38 E133131 11.42
FRL 04 4.25 E133132 6.26
hk} 05 3.67 E133133 5.65
hk} 06 8.89 E133134 8.81
bR 07 7.84 E133135 6.15
hF} 08 5.64 F144131 11.01
T} 09 6.39 F144132 9.01
ik} 10 9.12 F144133 3.78

A} 0101 6.63 F144134 8.72

%} 0102 8.41 F144135 4.23

1%} 0103 2.18 F144131(2) 10.88

3} 0104 5.35 200508013 12.81

1%} 0105 11.45 200508013(A) 8.22

1%} 0106 11.35 200508013(B) 12.51

#0107 10.02 01405 10.35

%0108 12.35 01406 5.378

TR S 1S LS /s
08001 6.42 08018 5.72
08002 7.04 08019 9.88
08003 5.05 08020 9.24
08004 4.43 08021 5.45
08005 4.97 08022 4.81
08006 5.86 08023 6.87
08007 7.51 08024 4.93
08008 4.83 08025 8.42
08009 11.08 08026 9.19
08010 4.69 08027 3.05
08011 7.44 08028 8.46
08012 5.02 08029 4.54
08013 12.73 08030 7.95
08014 7.44 08031 6.01
08015 9.05 08032 10.36
08016 7.22 08033 8.58
08017 1.77

MK 2 ATCLE W, HodA 3 BRmAkm 1/S {7
10, 4414 08009(1/S = 11.08). 08013(1/S = 12.73)#108032
(1/S = 10.36).

MFE3ITTLLAEH, HbhE 11 BREbRR 1S (e T
10, 4350 RF01(1/S = 10.33). A} 0105(1/S = 11.45).
HiRL0106(1/S = 11.35). R 0107(1/S = 10.02). 1} 0108
(1/S = 12.35). E133131(l/S = 11.42). F144131(1/S =
11.01). F144131(2)(1/S = 10.88). 200508013(1/S = 12.81).
200508013(B)(I/S = 12.51) H1 01405(1/S = 10.35).
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Table 4 Endoinulinase activity of screened strains

RIS 5 fifgi 73 1(U/mL) Fkgin 5 Ff 3% 77 /(U/mL)
H#} 0108 2.40 200508013 1.68

08013 2.65 H 7} 0105 2.08
C122803 2.78 F144131 1.47
D081506 2.72 200508013(B) 1.57
D081513 1.95 Tkl o1 0.16

08032 0.42 i} 0107 0.04

01405 0.70 F144131(2) 1.34
3} 0106 1.63 08009 0.97
E133131 1.05

22 JRA ARG E S T

PPk C122803 AEHIRi G FR Ak LI Bv&ECA 21CFU/mL,
TR R AL TS BN 166CFU/ML, 115 H LA A4 1 7
HE# N 19.33%.
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Table 6 Endoinulinase activity, colony diameter and transparent ring diameter of mutant strains

sl YYOL YY02 YY03 YY04 YYO05 YY06 YYO7 YY08 YY09 YY10 YY1l YYI12 YY13 YY14 YY15
RiE35 77 /(U/mL) 302 270 281 365 283 268 281 320 278 304 263 265 333 285 278
W YA HAE flem 1.5 0.9 1.2 1.7 1.3 09 1.0 1.5 1.2 1.5 0.8 1.0 1.6 1.3 11
7 W P A% fom 18 12 15 2.1 1.6 1.1 13 1.8 15 1.8 1.0 13 20 16 14
BV A FEEAA 1200 133 125 124 123 122 130 120 1.25 120 125 130 125 123 127
Btk G YY16 YY17 YY18 YY19 YY20 YY2l YY22 YY23 YY24 YY25 YY26 YY27 YY28 YY29 YY30
ity 3 /(UImL) 276 261 397 382 312 298 287 327 270 387 395 326 283 277 3.34
WY& EAR fom 12 08 21 1.8 1.4 1.3 13 1.6 1.4 1.7 18 16 08 13 17
7 W B B4 fom 15 1.0 26 2.3 1.8 1.7 16 2.0 1.8 22 23 20 11 16 21
EUIRE A WY A 125 125 124 128 129 131 123 125 129 129 128 125 1.38 123 1.24
2.3 JRUE R IR AT 34  ¥EF0.39/100mL LiCl %48 F R HRIEAT R 3%, SR
Ja B 30 BRIZE MH Pl B AR K B BRI S T, DAl v
. C?S M’ﬁ?@%%f‘ | DB Y18 Wbk, B 1 3.97U/ML, LR iR
aple olony counts of regenerate rotoplasts . NEETIR N .
Y ’ proToe BT 1.19U/mL, B H R RR OB S04 T 42.80%.
S gy —SOUTBRRIGION) 55 xf YY18 WBRMATR ISR, L6503 RIEER
- - . - y V2 7 s N 18 AR T AR AL P BE FA
JEAS FRAA VAR (CFUImML) 166 75 34 24 18 @E {ﬁjj b Zj] EBQ /J\ ’ % TNy ﬁ Hilé'ﬁz: ﬁ Hbiuﬁ s
BIEE 1% 54.82 79.52 8554 89.16

R AR )5 A8 & P ) — RO, BB AE 70% ~
80% AR ALRIAK, HFARBARI &, AR MR B BOR,
AR @ R AR F AL R RIS . R 5 A, RARTE
0.39/100mL LiCl AR5 773 P (115 AR Bht 40 79.52%, K]
% $% 0.39/100mL LiCl A 4 UL T 286

M 0.39/100mL LiCl #4775 b 2 tH BRI 9%, i
H 30 PR 1A FOUL 5% B VR AR K DU ORI E IS ), 45
%6, fE30 MNEKEF, YY18 BAKMEE ik, N
3.97U/mL, b R AR B 1 (2.78U/mL)$E T
1.19U/mL, Bl 42.80%.
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¥ YY18 5 bR TS IR AR, @I 3
TV R FAEPRATH I KEEFR, HBAKRBER TR
SR BT R I RG IR, SR 34K, WIS J)7E 3.91~
3.98U/mL 2 If), ULBH YY18 WitkZ il 3 A1 7 o s
JIVFENIE AN, FeoR 5 78 1 MR 38 A Mk e AT .

"

3 &

31 A BT B A A S5 Rl B et A SE AR B A
KA, SdWITE. ZIN AR MR R, Lkt 17
RS KT 10 Mweibk, Hfh T & (B IR 5 o Oj
gk T UK AR %

32  HSIGEAREM 17 NWEARS IR Bl ORES
FEANR 5 5% 5 MG E 77, 13 B WG E 77 55 o 16 11 B Ky
C122803, )12 2.78U/mL.

33 HBmEma A A& BEAERE, 52
FE# K 19.33%, 0.39/100mL LiCl %A% B lf, %
B 79.52% .
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