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Study on enzyme activity and antibacterial activity of
Penicillium thomii PT95 and Q1 strains

ZHAO Wen-jing”* ,QIAO Hong-ping

Department of Biology, Taiyuan Normal University , Jinzhong 030619 , China

Abstract:In order to study the enzyme activity and bacteriostasis of Penicillium thomii PT95 and Q1 strains, folin phenol
method , carboxymethyl cellulose sodium ( CMC-Na) saccharifying power method, dinitrosalicylic acid ( DNS) colorimetric
method and p-nitrophenol method were used to determine the activities of protease, cellulase,amylase and lipase. The inhibi-
tion of fermentation filtrate on Staphyloccocus aureus, Bacillus subtilis and Escherichia coli were determined by oxford cup
method. And the minimum inhibitory concentration of fermentation filtrate of Penicillium thomii PT95 and Q1 strains were de-
termined. The results showed that the protease activity of PT95 strain was 230.473 U, cellulase activity was 3.463 U, amylase
activity was 1.679 MMU and lipase activity was 10. 793 U, while that of Q1 strain was 167. 247 U, cellulase activity was
2. 147 U,amylase activity was 1.402 MMU and lipase activity was 6. 350 U. The bacteriostasis rates of PT95 strain to Bacillus
subtilis and Escherichia coli were 53.73% and 19. 47% respectively. Q1 strain had bacteriostasis effects on all three tested
bacteria. The bacteriostatic rate to Bacillus subtilis , Staphylococcus aureus and Escherichia coli was 56.37% ,26.87% and 19.
47% respectively. There were bacteriostasis in the fermentation broth of both strains. The bacteriostasis rate of the two strains
to Bacillus subtilis was the highest. The minimum inhibitory concentration of the fermentation broth of the two strains to Bacil-
lus subtilis was 0.64 and 0.32 mg/mL,respectively.

Key words ; Penicillium thomii;digestive enzyme ;folin phenol method ; carboxymethyl cellulose sodium (CMC-Na) saccharif-

ying power method ; dinitrosalicylic acid (DNS) colorimetric method ; p-nitrophenol method
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Table 1  Preparation of protease standard curve
45 Test tube number 0 1 2 3 4 5
W% R B EVA R Tyrosine standard solution ( mL ) 0 0.1 0.2 0.3 0.4 0.5
& 1 K Distilled water( mL ) 1.0 0.9 0.8 0.7 0.6 0.5
0.4 mol/mL Na,CO, (mL) 5 5 5 5 5 5
HEARIXF] Folin reagent (ml.) 1 1 1 1 1 1

PEAIAE 40 CKIER 2 Shake well and react in a 40 °C water bath
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Table 2 Preparation of standard curve of cellulase
iR 5 Test tube number( mL) 0 1 2 3 4 5
HEMEAR A Clucose standard solution 0 0.2 0.4 0.6 0.8 1.0
AR ZE i Acetate buffer 1.0 0.8 0.6 0.4 0.2 0
DNS $87~57] DNS Indicator 3.0 3.0 3.0 3.0 3.0 3.0
WK B . 10 min, Y2 HIINZEIRK E A ) 25 mL
Boiling in boiling water for 10 minutes, cooling and distilled water for constant volume to 25 mL
Z&#K Distilled water 21 21 21 21 21 21
1.4.4.2 fopi R i) Ak 2 1.4.5  eprdsiE &
KRR T J7 uk AT £ 4 RIS 105 SR A A K 4 R LU €8 1 I U A I Y 3
LT Y WS 1AL E o AE 50 C L1 mg FiEAE min - HPT
AL AEZ KA g AR E H— G D 1.4.5.1 priEfhZe izl

£ (U),
i EEE A (U) =
N x OD &A% &2 64 #) 8 8 & (pg)

30 x1
Ao N — B 0 A AR, BE Ak R 10
30 —HEALT HI AT E] , min
1 — J o7 B Y mL %5

W19 ST S , 453 3 HEAT T 51 A 4%
Bl B 3 HE A, DI & 2 il
(0) 12028 o BRI %, 75 520 nm 4R 23000
THIRE 25 B B0 2 1 22 2 Wi B v WY OD fH,
KM ARARE Jy 22 ZHHE B A b E N IROCRE(EL, 2
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Table 3 Preparation of amylase standard curve

A% Test tube number 0 1 2 3 4 5 6
Z AERRE RS Maltose standard solution (ml.) 0 0.2 0.6 1.0 1.4 1.8 2.0
#& 1% 7K Distilled water (mL) 2.0 1.8 1.4 1.0 0.6 0.2 0
2% Maltose (mg) 0 0.2 0.6 1.0 1.4 1.8 2.0
3,5-THil KRR 3 ,5-Dinitrosalicylic acid solution (mL) 1.5 1.5 1.5 1.5 1.5 1.5 1.5

21,100 CORIBH IS min, BHIFFHZEIEAKE A F) 20 mL
Mix well , heat for 5 minutes in a water bath pot at 100 °C , cool and volume 20 mL with distilled water.

7% 18 JK Distilled water( mL) 16.5

17.3 15.9 15.5 15.1 14.7 14.5
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Table 4  Preparation of lipase standard curve

&% Test tube number 0 1 2 3 4 5
KPS IR BT HEVA W P-nitrophenol standard solution( mL) 0 0.02 0.04 0.06 0.08 0.12
95% Z,1#95% Ethanol (mL) 4.0 3.98 3.96 3.94 3.92 3.88
XA FER R B Concentration of P-nitrophenol ( mmol/L.) 0 0.01 0.02 0.03 0.04 0.06
0.5 mol/L =% Z# 0.5 mol/L trichloroacetic acid (mL) 5 5 5 5 5 5

IRAEHE), UE 5 min 2 11 KR

Mix well and place for 5 minutes to terminate the reaction

0.5 mol/L NaOH (mlL) 5 5 5 5 5 5
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Fig. 1 Standard curve of protease
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Table 5 Protease activity of Penicillium thomit

[0S G
Strain Protease activity (U)
PT95 230.473 +3.984
Q1 167.247 +5.954 *
WS ATUE N, T R PT9S 5 Q1 Z[H]fr

7= ) B B A 1L 25 AR 25 (P < 0.05) , PT9S
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Fig. 2 Standard curve of cellulase

2.2.2 BEgFEAME
R6 HIBBFBHUEERBEN

Table 6 Cellulase activity of Penicillium thomii

L7 YRGS

Strain Cellulase activity (U)

PT95 3.463 +£0.135"
Q1 2.147 £0.039 "

MR 6 FTLLE N, 7 75 PT9S 5 Q1 kMY
HERME S 22 R B3 (P <0.05) ,PT95 [Hik#Y
YRGS 7% Q1 RARR 1.6 £, EFEZEHBF T
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Fig. 3 Standard curve of amylase
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Table 7 Amylase activity of Penicillium thomii

S VENY BB 1
Strain Amylase activity( MMU)
PT95 1.679 £0.023

Q1 1.402 £0.012

MR T W LAE 7 B PT9S A1 QL TR BRI
7 A TE RS T ) 22 5 AN K, PTOS bk 14 2 1 Al )
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Table 8 Lipase activity of Penicillium thomii

[l JE W5 BT

Strain Lipase activity(U)

PT95 10.793 £0.790 * *
Q1 6.350 +0.709 * *

M8 W LAE 7 e PT9S 5 Q1 Z )™
(i M TG 0 22 5 S 2 (P < 0. 01) , PT9S B R
NERTRETE 102 QU wIdkE 1.7 1o i 1y g SUFR =t
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TR 0GR PR LA LB R 2 FAT TR R U 1
AR, 0k 4 BT 000 28 R AT VAT AT A 5 Q1 BTk &
FEEIRONS R AT e R < B3 €00 8 4 B T 220 A 410 R A
E AR TR R 2R AT i . SR 1L AT LUA A
w5 PT9S A1 Q1 K IR 000 Al w5 28 FR AT 1 B9 /N1
Bk AR 0. 64 F10.32 mg/mL,

®9 REBRMARERERNAEEER
Table 9  Bacteriostasis circle diameter of

fermentation broth for different indicator strains( cm)

RN B MEZFRME SEOWHRE  KBFE
Indicator Bacillus Staphyloccocus Escherichia
strain subtilis aureus coli
Q1 1.83 £0.06¢ 1.10 £0.10b  1.00 0. 10a
PT195 1.73 £0.12 - 1.00 +0.10

TE A TR P AR TR RN 2 B (P <0.05) ,* - " FREH
B

Note ; There are significant differences in different letters in each row of
data (P <0.05),"-"

R10 ZEEMNARIETEENEZRK /N

Table 10  Bacteriostasis rate of fermentation

means no bacteriostatic circle.

broth to different indicator strains( % )

EERN R AR ZEIAT I SRR BRI ——
.‘ by . ST RIATE
Indicator Bacillus Staphyloccocus |, oo .

. e Escherichia coli
strain subtilis aureus
Q1 56.37 £1.33¢  26.87 £6.66bh 19.47 £8.11a
PT95 53.73 +£3.23 - 19.47 £8. 11

T BT EAR AR R PR 3R 22 53 B3 (P <0.05) -7 FoR BA
PR o

Note ; There are significant differences in different letters in each line of

data (P <0.05)," —" means no bacteriostasis effect.
3 iFit

AR AT, B I IR A R i, SR 2 AL SR A
BRI Ko T Bj 1L IR R o 3 1B R, BT
AR PORE A o (HURTAE 3T U 25 007 A K
B P 250 T o B S R N SIS B R H £ O
R, S4BT A BT AR A O T2 R Y
R
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Table 11 Determination of minimum inhibitory concentration of fermentation broth to indicator bacteria
o e
Sample concentration 5.12 2.56 1.28 0.64 0.32 0.16
(mg/mL)
L3RS
ot P95 Q1 P95 QI P95 QI P95 Q1 PT95 Q1 PT95 01
al
bt o
*ll?ﬂ‘%@ﬁ“}i‘l + + O S T T e S o S A S S S S e T S i = S I S S A S
Bacillus subtilis
BRI ook ok kK kK %k * * % - * - - - -

Size of the bacteriostatic ring

TE -7 FORTCIM BT VRS TR + 7 FOR R AR, + BRSO FORE TR RO « "IN M B R R/, + BB 2 JR I

N
Note:"-" means no bacteriostatic activity or no bacteriostatic circle;" +
nies;" * " denotes the size of the bacteriostatic zone,and more “
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