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Abstract: [Objective] To establish a rapid, sensitive and effective method for screening of the fungi
producing extracellular cellulases with high B-glucosidase activity. [Methods] lodine vapor staining
was used to replace Congo red or iodine dip dyeing in the screening methods of extracellular
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cellulase producing fungi by agarose plates complemented with avicel or CMC in order to reduce the
consumption and pollution of gram’s iodine, and the screening method of B-glucosidase producing
fungi by the agarose plates complemented with 4-Nitrophenyl-B-D-glucopyranoside (pNPG) was
established. Finally, these two methods were used successively to screening the fungi producing
extracellular cellulases with high B-glucosidase activity. [Results] The screening methods of both the
avicel or CMC agarose plates with iodine vapor staining and the pNPG agarose plates were
established successfully, and used successively to screening 8 strains of extracellular cellulase
producing fungi with level ++++ cellulase activity out of 56 fungus strains, and from which 4 strains
of extracellular cellulase producing fungi with high B-glucosidase activity were screening out.
[Conclusion] It could be concluded that the method of avicel or CMC agarose plate with iodine
vapor staining integrated with pNPG agarose plate assay would be a rapid, sensitive and effective
method for screening of the fungi producing extracellular cellulases with high B-glucosidase activity.
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pH HHA. (2) DEEMEMIIEREFREL(PDA, g/L):
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Figure 1 The cellulolytic zone displayed by both iodine vapor staining and iodine dip dyeing on agarose plates
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Figure 2 Comparison of the detection effects of the strains with extracellular cellulase activity by the agarose plates
complemented respectively with avicel/CMC and pNPG
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F 1 FFHIMNFHEREGATIEFEE ITS1-5.8S-1TS2 FF5IH BLAST LL X 4347 & H A ST 45 R BGIE MR
Table 1 BLAST alignment analysis of the ITS1-5.8S-ITS2 sequences and extracellular cellulase activity detection of
the culturable fungi producing extracellular cellulase
o ST 0751 5) CEHE WROKIE  Avicel BRI pNPG VAR I
Al =l . . . . Enzyme
. Most similar species Identity Species Cellulose plate pNPG plate .

Strain number . activity

(GenBank accession numbers) (%) source methods method

(U/mL)
RSEF 05 Aspergillus aculeatus (JQ670921) 100 i) A e 0.395
RSEF 11 Aspergillus sp. MI-2011 (JN393254) 99 ity et - 0.260
RSEF 17 Aspergillus aculeatinus (HE578070) 99 il 7N -+ = 0.235
RSEF 22 Aspergillus niger (KF305756) 99 it A 4+ 0.290
RSEF 23 Aspergillus aculeatus (JX501364) 99 ity -+ o+ 0.420
RSEFAF4  Aspergillus aculeatus (JX501377) 99 HRFr et ++ 0.390
LBF37 Penicillium chermesinum (AY742693) 99 JEA ++++ - 0.100
LBF40 Penicillium chermesinum (AY742693) 97 JEA ++++ - 0.190

e FAERFEIEMEACT IR pNPG/AF4E R K iR HE B /i 228 D (HEEWIE BER S5 W& BN )35 X Ry++++: D=8
10 mm; +++: D=5-7 mm; ++: D=2-4 mm; +: D=0-1mm; —: BABEH/EOREE. 4 HOREELRIKIOR.
Note: The cellulase activity levels were designated on the basis of the D value (the difference between the transparent yellow halo diameter

and the diameter of the colony) of the transparent/yellow halo produced by cellulose/pNPG hydrolysis as: ++++: D=8—10 mm; +++: D=5—
7 mm; ++: D=2—4 mm; +: D=0—1 mm; —: No transparent circle. The colonies with yellow halo were represented in bold.

X8 PRMLANEF 2 28 Wl 0 5 A A R+ D R
B, e T T AR AT B- R A A U
KPR+ LL E Y EL 4 Bk, £34E RSEF 23, RSEF 05,
RSEFAF4 Fl RSEF 22 Ftk; Hirfr, RSEF 23 Bk
JRIANET i 25l 04 05 1 ik, A A RSEF 05 BRI (5
1 FIE 1),
24 FEHRINALEZRBEEMNLZER EFRPH
B-BEEERE M

FHE AN T35 pNPG AR 3% 7y
PP KA R B8, pNPG 1 f R i
FE 320330 nm Ab, TG AR B 1) f ARSI s A
350-365 nm 4b(E 3A). L, FRATEESEAE 350 nm
1365 nm PR IAL, I RE XAl AR B b o T AN
77 MIANAT A 25 Tl TR Y R B S ISR ) B
BT A ™ AE RN R B WO (365 nm), 43
il b v i 2 (] 3B) R sz st ] sl A T 2 (& 30),
FEARPETR I M A TREG T (3R 1 AR 3) 455
7N, TE 365 nm AR FIE HEAE 350 nm AR
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W5 B R A (P<0.01, 3 2).
25 FHNFHEZBEEND FEVELE
WK FH Avicel 55 35 il gk 28 2 7 vk e He 1)
AE A AN AT e R B Y B0, ARG Y A ++++
DL bRy 8 BRITIR, ABEREFRIFHRIGH £ A LR 4
DNA At , R FH B8 5 % ITS1/1TS4 i
1T PCR 14, W AAZ : DNA #if 50 ng, 2xTaq
MasterMix &M 25 uL, 1E/25[474% 20 umol/L,
ddH,0 NN ZE 50 L. K55 : 94 °C 5 min; 94 °C
5 min, 52°C45s, 72°C 60s, 30 MEH; 72 °C
7 min. JPYIZE 1.5%IEBENREE I HL UK o3 25 Je i
B3R A5 ITS1-5.8S-ITS2 ¥4I % F§ BLAST 4
GenBank B¥i % HP (1) 1TS1-5.8S-1TS2 [F 4 HEA T A
PR HT, HE 5 Z AR R RIS S
FRIEMH % e . a5 IR, TEMIANAT 2 E RGPk
SRR R 8 BRECE Y, SRR T B AEIATHAR
bRt/ 6 #R¥S R Aspergillus & B, MRIE T8 AR
FEG Y 2 BRI R Penicillium B8 B (3 1),
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A
25 —-0-Full wavelength absorption of nitrophenol
’ —= Full wavelength absorption of pNPG
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Q
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Om— S
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
B A (nm)
25¢
¥=2.098 5x+0.046 3
2.0 R=0.996 2
o 15}
&
© 1ol
0.5
O s s s s s s s s s s s '
0 01 02 03 04 05 06 07 08 09 10 1.1 12
c ¢ (mol/L)
167
»=0.000 6x+1.188 6
L4¢ R=0.9212
1.2¢
g Loy = Versus time changing of standard absorbance
S = Versus time changing of le mf20
S ogl ging of sample m
0.6 y=0.002 4x+0.009 1 -
o=
04l R*=0.933 3
0.2+
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¢ (min)

3 REAMNHEX-B-D-BERET S -BBREEEHEY
Figure 3 pB-Glucosidase assay using p-nitrophenol-g-D-Glucoside
T A: XPREESREB XN -B-D-A AT 2B KA B XMWEIRBRMEIL; C. AR k.

Note: A: Full wavelength scanning of both p-nitrophenol and pNPG; B: Standard curve of p-nitrophenol; C: Enzyme reaction time curves.

R2 FEPEKXRA % &KY pNPG HTE p-ABEHEE SR

Table 2 The effects of different wavelength on the analysis of p-glucosidase activity with pNPG

350 nm M Hr4sR 365 nm S ATEE R
e S Analysis results at 350 nm Analysis results at 365 nm
Sample HIRIERE A AL P IO A A P
sources Net absorbance Corresponding activity Net absorbance Corresponding activity
(X s, n=3) (U/mL) (X s, n=3) (U/mL)
RSEF 05 0.124+0.011 0.120 0.369+0.017 0.395
RSEF 22 0.094+0.014 0.100 0.308+0.015 0.290
RSEF 23 0.216+0.014 0.130 0.371+0.017 0.420
RSEFAF4 0.193+0.018 0.115 0.311+0.018 0.390
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3 i

LSRR BAERR YN T | AR AR, AR
FER ST 8 SAE R VR . B R A0
AIMFN P AR Z M, i LR AT 4
Y0 IO T A 24 7 AR 2 T P B AR 25 N R AR 11 R
MK, DAIETHER AW iRkl O BEte ) i, £F4E R
BRAS 2 BN THE SRS — K Tl A2 H H i
] P A0 A 7 (10 2T A 2 3l A 7 1 — A [
e, P BT RIS AR, Bl
LFUE R fF LR BT R BUR, s
il NIRRT SRR A T P DT 52 M 2T 4 2
KRR Ak, IRAEEA TEZ ML A=) RN 4%
HFRGEN, Frart, F9% 2K %
B> o TR A2 A A R A L R
PESE | S I REIE DL Tl A 7 RN A PSS Y
LTYERW, — 7T R B R R R Tk AL 57
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