H28 % HE3M
2016 4 8 J

SRS R
SCIENCES OF CONSERVATION AND ARCHAEOLOGY

Vol.28,No. 3
Aug,2016

XE4HS 1005 —1538(2016)03 —0025 —05

4 W R B WA I HE 44k B 4 PR R 5

= @B T
GRS W s s i, Wivmmem 311202)

FEEE . 0 LS I B hE s R R TR R R R ik 22 R L RN, PRI A W R AR ol 22 R R 1A K
DU B AW S F AL S H AR . RIS X R I 22 AR B HEAT 0 85 VSR8, JF X A W 1l 1) A 280 o
W AT . a3 P EE MR EEA . BN EE (Aspergillus niger) .+ 155 (Aspergillus terreus) | Ji& & 7% ( Penicilli-
um patulum) FFYEEF FF ( Penicillium cyclopium) , + 3 3= 208 N B0 55 (Aspergillus niger) | + [ 55 (Aspergillus ter-
reus) SR £ B (Aspergillus sydowii) 24 [t 5 (Aspergillus versicolor) ([R5 ( Penicillium cyclopium) | J&¥5 %5 ( Pen-
icillium patulum) P 7 (Penicillium nigricans) (%8[G 55 ( Paecilomyces varioti ) F1A #385 ( Cladosporium) , “F-%eh
1R YLTR 2% 4 i 25 (Aspergillus versicolor) o AR FHZ 1 16 24 58 XA 7 85 ( Paecilomyces varioti) o /N[R) Y 220K ELTA X
A Pt PR B P/ Tt B2 P AR RN ) o BA— P LT BTl o 220K TR A A A R B AT I VR L, (R LT 0 il R ) R
it 1) 52 5 VI A B R s A ) 22 R I AR R R F

KB BEWIE; AR ELIR A E s A W s A 1
RESHES: Q93-3 XEERIRA: A

0 51 7

AT LS WA 358 ik b Ak T VT A8 B T, A7 Tk
VLR 7 L X 5 X, 4> 7000 ~ 8000 4, i Fk
(] YT el e B 1) 5 A A AR s ik =2 —, Sl i
T sk RS T AL TRl X
KR K 6 ~8m, A4k T Wit B BR 58 (AE %
MREETE 70% ~100% ), Jin =z 3 hik 4 398 o 5 i 7 TE AL
RS YA A MU IR R e, Sl sk R
Yife 43, 2 IR R I AR R IS T
G BT, 2 A R A TR, R RS A stk
)4 A A Y B iR iR AR, e B T AR Wi A SC
PrOdr N R TS, S 3R e O I X R 2
Fa st Ik B TR O SR AR A AR

N

1.1 e

1) AVl R — P JCTE X PREE AU (Y A A
P, HALZEAR O B A B, H RTARAL B T 28 B
NNRIE—FFF G IR EOR SR @R T2, EAR
SCAINRAERT, N Es 0 H , D, A A T4
SIERRR . L, Zad gk e s 2 LT B

TR F139:2015 — 11— 19 15 [l F1 391 :2016 — 04 — 05
FEETH WA SO R SCH AP R B 1) (2010008 )

IKEFRL

JLT Fi W ( Chitinase, from Strepto — myces gri-
seus ) 518units/ g ; #j 2 B# fiff ( Dextranase , from Penicil-
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terreus ) 3¢ 2 M B (Aspergillus sydowii ) | 2% {8, fil] 7%
(Aspergillus versicolor) | [R5\ % ( Penicillium cyclopi-
um) | JBH B (Penicillium patulum) B35 5 ( Penicilli-
um nigricans ) 58 3L F 5% ( Paecilomyces varioti) Fll
Kt 85 ( Cladosporium ) . FHEHE A= s T o 2 £ it 25
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Table 1 The identification results of filamentous fungi in different samples
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Hh 75 (Aspergillus niger)

+ 5 (Aspergillus terreus)
JBT % (Penicillium patulum)
3§75 5 ( Penicillium cyclopium)
85 (Aspergillus niger)

+ %5 (Aspergillus terreus)

B2 E (Aspergillus sydowii)

Z {0, i 5 ( Aspergillus versicolor)
3§75 5 ( Penicillium cyclopium)
JBT5 5 ( Penicillium patulum)

A 555 (Penicillium nigricans)
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sydowii) | & H %5 ( Penicillium patulum) | 2% 4 i &
(Aspergillus versicolor ) A1 %6 X L 75 %% ( Paecilomyces
variot) AMHIRCRATI R A 1.
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Table 2 The growth of the filamentous fungi on the plats with different concentrations of chitinase

P E A Xt B 50U(4b3 D) 100U (43 ) 200U (4b3 )
HihE 57,4 ~5mm 62,2 ~3mm 54, 1mm 53,08 &
+ i 236,13 ~ 14mm, H 22 k% 194,11 ~ 12mm, 203,9 ~10mm 187,7 ~8mm
Rt RV W, 2 AT, 74 B W, 2 Al R, Z A1 HEBORE , Z A1
Jeta ph & 738,3 ~4mm, y= 4 624 ,3mm 584,2 ~3mm 575 ,2mm
LA ‘;‘;‘;4~5mm,rtfﬂ,ﬁ@%:@/\i% i?i;%;mm,ﬁ?ﬂ,ﬁ‘@?‘@ 40 4 ~Smm, 5L 26,4 ~ Smm, 3L
R 924,3 ~4mm, f{l TYRE 832,3 ~4mm, ffl T-H %% 7543 ~4mm, fil TEAE  416,3 ~4mm, JE AT
HEE 496 ,3mm TH 7K 282, 3mm T 7K i B 124 2mm TG 87,2mm WL R 7%
EIRER  BERE, T, 2 A, TR T, Z AT WVEHRE , Z AT VR, Z AT i
&[G 656 , i & B 4R 632, T V& U AR 278, TR B AR 183, T & i
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Table 3 The growth of the filamentous fungi on the plats with composite enzymes (T)

o 50U JLT i + 50U JLT g + 50U JLT il +
P B R X BR ey . N
500U A HR A 1000U 7] 5 i i 2000U 7R
I % giﬁ%;gﬁ@’ﬁé% 39,4 ~ Smm, ¥4l 28,4 ~ Smm , HI7= 4 25,4 ~ Smm , J17= 4
BT ZAT I WK 220 , V& M BT 128, T & i i 86 , T V& Mi b
®4 EATOITH 2R FE R AR (Z)
Table 4 The growth of the filamentous fungi on the plats with composite enzymes ( 1[ )
BB e 100U JLTJ?ENE+ 100U ILTEWEH 100U njﬁgm+
500U A ER A 1000U 7] £ i i 2000U 7 HR R
EiiiE 50, 7 f Btk 30,7 fEH 35, /b ol 29, W17 4
d M 124 H K HE, R R 68, HIVEH AR, R 6, A=K, R 2, 4K, R
5 %] E 745 , T VR W 293, WY& H AR 233, VR AR 185 , T & Fi i
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Table 5

The growth of the filamentous fungi on the plats with composite enzymes (Il )

200U JLT J +

200U JLT Ji + 200U JLT JGiff +

3 B ol
P B A W 500U #5 B p it 1000U 7 B it 2000U 7 B2 it
Rl 450, VR AR 42, 8, 3
Fetath 73 764, RTE W 628, Rk 473, THTE B 452, A MR
JRE 940 ,5 ~6mm, ffi -1 % 548 )5 ~6mm, il 1 % 443 .5 ~6mm , {fl T35k % 331,3 ~4mm, - FHIE AL,
52 A ,l3~]5 , N o 46,"‘” TR N ’4~
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1) MECR
JUT BT A SRMERE AT 2R B R A K KB A
AT AEAS TR R — Ja A [R] o 288 B 22 4R BT
X LT Jo TR SR AR i ) AR A AR R 22 5, X T
A= KA 15 98 5 ( Penicillium cyclopium ) FIE T
% (Penicillium nigricans) , Ba— ) JL. T 5§ 100U R
AIHEIER s BX T [6) — 8 1 e 5 & SOR A ]
MIUT o525 4 SRR, GO [ 1 O 220K A
WK KB AR EECR . B ithE (Aspergillus
niger) . 1 & (Aspergillus terreus ) FlAi 125 ( Clados-
porium ) TEEL— JLT Bl 100U AbHE 1 25 - AN B
SN, 55 R AN [R) e, B S A [ R Y
A2 BH s X LT 5 Pl AR PR AR 1Y 5 2 i 5 (As-
pergillus sydowii) . 2% {0, i) & ( Aspergillus wversicolor) .
B 8% (Penicillium patulum) F1%E )T 2% ( Paecilo-
myces varioti ) 1% 52 45 45 B B 2000U i, i /s H &
R R AR AZ IR
2) AL
A=W — 28 HA AL T BE I R AR A L o,
O3 EHEIR KB, Horh — 04 R e R,
— PR AT e T A, TTEX PR R A RN AT 1Y
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A2 S N 3 i LA 0 e AR
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ZEIER LA B — 1,4 PR IR 410 i) BB

KorF, ] ZAFAE T R ZH 22 R B Al e v, I 7E
e KPR E AR AN . JLT M ( chiti-
nase, £EC3.2. 1. 14) B JL T R — 2R E A fE.
ZHRLIRE W EA T 0B IR R 24K, IR LI 22
T00 0y ZE A A3 A A A Ty =1y 0 o A KO B %, TR
22 Tt 87 A A A R A X, AR BE P 22 LT
JBT, A2 A 28 1 B 5 7 S T i 08 07 g 22 X, L 44 ff e
P Z G5 5 SE A X B AR [R] S JLT 5T, 141 2 4
RO CHME, YA Z 20T Tl 52
W] , 201 R BE S R R IR, S B 22 A K2 B, 2432 5]
JUTT 5 il 71 SR Tt 114 52 W0 2 8 9% 28 i a8 oy 2 ] 4
FH T B 22 A A R A S foft DR G X i At B e 2
DT 0 81 B 22 ) A R A
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o b 0 B 3 SR e 8 it 55 (Aspergillus
versicolor) 5| # , A] 2% F 200U JL T JafifF + 2000U 7
RAEBRIR IR LR, TORSHRE b FBA A58 AU
% ( Paecilomyces varioti ) , 7] F 200U JL T J& fiff +
1000U % R IR B A LMERIHAE R b £
S 0 B it B (Aspergillus niger) |+ 5% (Aspergillus
terreus ) 3¢ 2 M B (Aspergillus sydowii ) | 2% {8, il 7%
(Aspergillus versicolor) 45 , Wh B I 1] 5% A 200U JL T
J5 i +2000U 7 SRMEBEMTIE 4T B WM st bk 4= h
A F B R Z2IR FL A, 5 I B8 hE oK FRBE A ik
P, SR IUT 5 ol A0 7] SR Al 45 = Wy B0 T 1), A )
TSI KA (042 4 N B, 776 2454 AT R
LeE R R LS
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Study of biological enzymes’ inhibition of filamentous fungi on the Crosslake Bridge ruins

WU Jian, LOU Wei
( Museum of Crosslake Bridge ruins, Hangzhou 311202, China)

Abstract; Experiments were done to exam the inhibitory effect of enzymeson erosive filamentous fungi in the soil,
word walls and canoes at the Crosslake Bridge ruins in Xiaoshan. Classical methods were used to separate and iden-
tify the fungi, and the suitable concentrations of anti — fungal reagents were investigated. Aspergillus niger, Aspergil-
lus terreus, Penicilliumpatulum and Penicillium cyclopium were found in the air. Aspergillus niger, Aspergillus ter-
reus , Aspergillus sydowii, Aspergillus versicolor, Penicillium cyclopium , Penicillium patulum , Penicilliumnigricans,
Pacecilomycesvarioti and Cladosporium were found in the soil. Aspergillus versicolor was found on the wordwall, and
Cladosporium on the canoe. The different filamentous fungi have different reactions and tolerances to the enzyme re-
agents. Chitinasecan inhibit only the growth and development of filamentous fungi, while the composite synergies of
chitinase and glucanase resulted in more effective inhibition.

Key words: Crosslake Bridge; Identification of filamentous fungi; Enzyme; Inhibitory effect
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