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B BN H AR bk b Bl &L IR ar AN AL flavus
TPF2-1,

BI1 HRR Bk 10 TR B A S 0 B OB S

Fig. 1 Colony and microscopic morphology of targeted
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TPF2-1

Aspergillus flavus CBS 569.65 (AF027863)
Aspergillus oryzae CBS.100925 (EF661560)
Aspergillus subflavus CBS 143683 (Mh279429)

Aspergillus pseudocaelatus CBS 117616 (Ef409242)
Aspergillus luteovirescens CBS 620.95 (MG662406)
Aspergillus bertholletius IBT 29228 (Jx198673)

spergillus nomius CBS 260.88 (AF027860)
Aspergillus pseudonomius CBS 119388 (Af338643)

Aspergillus coremiiformis CBS 553. 77 (Ef661544)

IAspergi[[us alliaceus CBS 536.65 (EF661551)
99 I—Aspergillus neoalliaceus CBS.143681 (MH279420)
Aspergillus hancockii CBS 142004 (Kx858342)

100 Aspergillus aspearensis CBS 143672 (Mg662398)
98 r—

Aspergillus leporis CBS 151.66 (AF104443)

0.01

Aspergillus avenaceus CBS 109.46 (AF104446)

Bl 2 Rk TPF2-1 2% o 4 2 A0 3 M Tl bk P 2 S ] 9 DX 81 9 2 3 A

Fig. 2 Phylogenetic tree based on the ITS sequences of strain TPF2-1 and representative type strains of Aspergillus section

Flavi
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Fig.3 Effects of pH value and temperature on the activity and stability of the crude pectinase of TPF2-1
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B TR B R B TR ) BE 2 (63.42 £ 4.59) %,
(87.69 3.24)% H1(83.73 = 1.19)%. i Ca’" .

Fe' Ml Fe' Mo, Al — />4 )@ & AR Mk E T
XF TPF2-1 S 5 i 1) i 1% 1 A AS R 5% . 91 4 1,2
mmol/L [ Ca®" Xt B i 1 i 52 i & R 3L 1026,
B39 B T = 2 5 mmol/L B 20085 B 1% S 30 1 =
(63.4244.59) % ; B0 2 mmol/L # Fe " {2 7 1% i
B BERE 7.2 5 mmol/L A9 Fe*™ il TPF2-1 i i
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Table 1 Effects of metal ions on the enzyme activity

R R 34
Metal
L 1 mmol/L 2 mmol/L 5 mmol/L

EDTA-Na, 100.7740.53 97.85%1.78 99.5741. 60
Li* 104.504+1. 15 110.154+1.71 105.4940. 57
Na™© 98.97+0.45 105.824-0. 78 98.91+3. 24
Mg*™ 104.5421.20  101.9221.06 94.1943. 66
K* 104, 3441, 21 107. 0942, 40 104.3540. 93
Ca®" 95. 74+3. 00 94.73+2.03 63.424.59
Mn®" 121.96=1. 96 128.9340.18 137.8741. 40
Fe?™ 95.13+1.16 128. 8742, 37 87.6943. 24
Fe' " 112.93+1.51 126.95+1.70 83.734+1.19
Co*™ 109. 46+0. 87 128.83+3.51 109. 15+1. 25
Cu*™ 108. 664, 48 107. 9242, 25 92,2341, 22
Zn*’ 97.4741. 69 101. 7640. 60 94, 9240.77

2.3 BEZEMHER

W 4 iR, TPF2-1 Sl /K fift 1 E 22 I 0E
e dd VR R BE SR 50 °C L3k 55 LK fige 58 UM I R 1
o3l VR P I BE AT . I T & 55 C R, TPF2-1
TR AR A4 95. 92 Y MBI 7). BIEEAE 35 C 4%
T ABRE e+ 59. 0% WG 11, DL B45 R R
TPF2-1 S EG AT 1 E 22 95 h B RAF 0 B e

120

—_
o
(=]

Relative activity/%
(o)) [
(=) S
T

I~
o
T

(%]
(=}
T

0 1 1 1 1 1 1 1 1
30 35 40 45 50 55 60 65 70
Temperature/C

Bl 4 TPF2-1 3 Bl XF 1 22 98 0 0 B 1 A FH I
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The optimum temperature for the action of
TPF2-1 pectinase on the fallen leaves of Magnolia denudata
+ 2 R T AR 5 R 1) TPE2-1 K g Xf
FE 22 95 i B K R Ak . WS N o 04 38 0 L 7K A 1R
ForP B A TR P 5 I e B, O R 60
U/g B i Y Bk B (0. 914 +0. 010) g/L, 7K
it I B TH 0 BE R ) (231, 86 +3. 55) %, 2y Sk K F# T Y

3.3 A% . B N R A0 BN L R K i A B 8
JEPE 0 T o 2 0

®2 TFREBER TPF2-1 REEKBAE=ZEM

Table 2 Hydrolysis of Magnolia denudata fallon leaves by dif-
ferent doses of TPF2-1 pectinase

N,
1 B PR TR )
mme, SRR e pmiatey
e/ (g/L) 8 TR/ %
(U/® . ) B/ (g/U)
(,Oncentratlon . . InCrement
Enzyme . Yield of reducing )
N of reducing . . /%
dose/(U/g) sugar/ (g/L) sugar per unit
sugar/ig/ L enzyme/(g/U)
0 0.27540.012 — —
1 0.32940.018 0.054=40.011 19.42+6. 40
3 0.34840.005 0.02440.001 26.24+1.88
6 0.41740.012 0.024740.005 51.3544.39
15 0.52840.008 0.01740. 001 91.76=+2.85
60 0.914=40.010 0.01140.002 231.8643.55
3 itig

3.1 pHEMEBEEXNEHEEMBEMENE N

Hh Y R B K TPF2-1 5 il
A TE R 280 L SR 55 N X | W AT K, X — AL
B SO SR 1t e A T p I 3 Sy el ) 2R
WA DA KRR, FE, TPF2-1 3 B
£ pH A 4.0—7.0 FAEIR 24 hJ5 (25 °C FOBEFF
ik 90 % DL Y BR A IE ), o E R M pH (H T Y
R P L — 0 L R T A R e L ] Y
K JiE e B R T A 55 R P B v K B T P R R T A
PRIt TPF2-1 5 e Bl L 78 R M T AN e 17 S I il (an
B BT B 7 0 SR ) TEE T A 1 K
fife . 5 2 TR S R AN R R Rk b S
4[531[4[31]\ Talaromyces leycettanus JCM 1280252 #n
Penicillium occitanis ™ 4 Jf 72 () 5 i W3 ) , TPF2-1
Sl @ T Ik L BB AE 40— 60 C N RE AR B
1o S 100 60 %6 DL b, 8 B T AE 2 RO B SRR R
RIEKBIER.
3.2 2BRBEFHEEENZN

Na' Mg"" 1 K' "2 THRED ALY X
SHE BRG] TPF2-1 BB E IS I, XA A Tz R
B XA ALK . — O N E S8 B T ax &
PSR = 2 fe 0000 SR #E A 98 . Co™ ' i Cu®'
RANH] TPF2-1 5 it 14 Bl 1% 7, 3 32 Wi R e g 2L
HBERSAE Co™' Al Cu®' V5 Yo 1 R 855 vp X6 4 4 7% 1 7K
fif B N P 7. SARDE IR A5 AL, 72 C A il
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KB Ca®" 00 5 e i ) WV 7, 1Nk ) Penicilli-
um occitanis™ Fl B il & (A. niger)mj R R il AE
1.2 mmol/L Ca®" f# 1€ 1% &L T 40 51 H A & 45 i
64. 9% F1 53. 0% W TG I3, O3 Ab, AW 58 o iy BL IR
— R B T AE AR W T X TPF2-1 SR Al B i
JIA AN TR e (4 1 0 3 7 DUAE i BF 58 op A i
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Enzymatic Characteristics of Aspergillus flavus Pectinase and
Its Application in the Hydrolysis of Fallen Leaves of Magnolia
denudata

XIAN Liang',QIN Yan'" ", JIANG Yonggiang®, TAO Ping’, LIU Sijia", LI Longting’,
NING Jian®, LI Yi',LIANG Ge', WANG Qingyan'" "

(1. National Key Laboratory of Non-food Biomass Energy Technology,National Engineering Research Center for Non-Food Biore-
finery,Guangxi Academy of Sciences,Nanning, Guangxi,530007, China; 2. Biology Institute, Guangxi Academy of Sciences Co. ,
Ltd. s Nanning, Guangxi, 530007 , China; 3. College of Food and Quality Engineering, Nanning University, Nanning, Guangxi,
530200, China; 4. College of Light Industry and Food Engineering,Guangxi University . Nanning, Guangxi,530004 , China)

Abstract: Returning crop residues to the field can improve soil quality. However, the low microbial activity
hinders the decomposition process. Pectinase-producing strains were isolated from the soil to accelerate the
decomposition process. The strain screened out was identified and the enzymatic properties of the pectinase
produced by the strain were analyzed. Furthermore,the hydrolytic effect of the produced pectinase on the fall-
en leaves of Magnolia denudata was studied. The results showed that the strain isolated from the soil was i-
dentified as Aspergillus flavus TPF2-1,and the activity of its crude pectinase was (0.63+0.02) 1U/mL.
With polygalacturonic acid as the substrate,the crude pectinase of TPF2-1 showcased the highest activity at
pH value 4.5 and 50 “C. There was no loss of enzyme activity after incubation at 35 ‘C for 1 h. After incuba-
tion at pH value 4. 0—7. 0 and 25 °C for 24 h.the relative activity of the enzyme was still above 90%. Li" ,
Na™ ,Mg"" ,K",Cu"" ,Zn"" and Co’" at concentrations of 1,2 and 5 mmol/L had no significant inhibitory
effect on the activity of the crude pectinase of TPF2-1, while Ca’" , Fe’" and Fe'" only showed inhibitory
effects at a concentration of 5 mmol/L. The crude pectinase of TPF2-1 increased the amount of reducing sug-
ar in the hydrolysis system of M. denudata fallen leaves to 3. 3 times that before hydrolysis. The results of
this study indicate that the pectinase from A. flavus has a potential application value in the returning of plant
leaves to the field.

Key words: pectinase; enzymatic properties; Aspergillus flavus ;strain isolation and identification;fallen leaves

hydrolysis
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