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Peroxidase

1.3 HiEgE

SR T B PR 2R 5 22 (LSD ¥ ) 43 Bir i 4 36 15 5% 20 555
pH L AR W) o A 4% Ak BRI Y 22 S, SR TR 2R 7
2203 BT 1 A6 96 A K ST B 0 32 R % R I ) 1Y 52 A
FHOXE 0 S e At Tl 3 PR ) S R . T A 20 AT AR AE SPSS
18. 0 e fFrh AT, W E MK 5%,

2 HRE5SMH
2.1 EHEEHSR
B R ACL Y B 7% 2 3 JOIR AR R 7L A
L BRI (E D, W INE WL, 2
HH AR R .

Bl 1 Wk ACL WEEIES
Fig.1 Colonial morphology of strain AC1
B ITS J7 514k 376 bp. K7 51 78 NCBI $d
JErEAT BLAST HXf 347 5 H % (Geotrichum
candidum) [R) P PE & 98.41% ., i i H # H 7% B
ABECRITS 4 7 AR 2 SR %R O A



I ARE,2021 ££,28 %, 5 4 #] Guangxi Sciences,2021,Vol. 28 No. 4

(Geotrichum candidum ACl, GenBank %t
MW332541),
2.2 IEZFINEE pH
i B R R Ty 22 (LSD i) 43 A7, 94 0K S AL B 2
X A A K SR pH WA B E e (P>
0.05). X A4 . H bR A K B 5 IR 3 88 pH Ay
2.82 = 2. 89, WS 4 K A AL B 5 HH IR I 5 pH N
2.66-2.99 (K 2),
3.14

> w
© o
! |

B FE A HipH
Culture environment pH
(3]
%

%%Q%@

0.0 01 0.5 1 5 10 20
AORAAL B IR JE

Concentration of nanosized zinc oxide (mg/L)
AN ) B R AN () Kb B2 W A7 7 i 35 2% 5 (P <<0. 05)
Different letters represent significant difference under dif-
ferent treatment (P<C0. 05)
&2 gk S AL PERS R AR KR R pH Y2

Fig. 2 Effects of nanosized zinc oxide on culture envi-
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Table 2 Two-way analysis of variance for extracellular degrading enzyme activities at nanosized zinc oxide concentrations and expo-

sure time

VR X I i)

Concentrations X Time

B 8]
Concentrations Time

M 4 i it il

Extracellular degrading enzyme

F

P

F

F

P

Acid phosphatase

AR YING
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63.194

<<0. 001

<<0. 001

255. 052

180. 232

<<0. 001

<<0. 001
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<<0. 001
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Leucine-aminopeptidase

it E AL Y
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2 Y — K 7
Cellobiohydrolase
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<<0. 001

<<0. 001

51.092 <<0. 001 121. 432 <<0. 001

101. 858 <<0. 001 176. 883 <<0. 001

. P<<0. 001 o 3 M %

Note: P<C0. 001 indicates significant correlation
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Fig. 6 Effects of nanosized zinc oxide on the relative ac-

tivity of leucine-aminopeptidase
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Fig. 8 Effects of nanosized zinc oxide on the relative ac-

tivity of peroxidase
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Abstract: Nano-materials play an important role in many fields such as medicine,sensors and the fine chemical
industry with the rise of nanotechnology. However,a large amount of nano-material waste can enter into the
freshwater environment through human activities,atmospheric deposition as well as surface and underground
runoff, which poses a potential threat to the health of aquatic environments. To explore the eco-toxicity of
nano-sized zinc oxide on fungal growth and metabolic function, this study evaluated the effects of nanosized
zinc oxide at different concentrations (0.1,0.5,5,10,and 20 mg/L) on culture environment pH, growth char-
acteristics (fresh and dry weights of mycelia), and extracellular enzymes (acid phosphatase, leucine amin-
opeptidase,cellobiohydrolase,and peroxidase) of Geotrichum candidum. The results showed that exposure of
nano-sized zinc oxide had no significant effect on pH conditions of fungal culture environment. Under acute
exposure,the fresh and dry weights of fungi were significantly decreased by 1 mg/L nano-sized zinc oxide,
while were significantly increased by 20 mg/L nano-sized zinc oxide. Besides,nano-sized zinc oxide at low
concentrations (0. 1 mg/L) significantly promoted the activities of four extracellular degrading enzymes.
Nano-sized zinc oxide at higher concentrations (5 — 20 mg/L.) showed inhibitory effects on the activities of
four extracellular degrading enzymes under acute exposure, while the inhibitory effects were weakened or e-
ven turned into promoting effects under chronic exposure. In summary, as the exposure time went on,
Geotrichum candidum had certain tolerance to high-concentration nanosized zinc oxide. In the future,the po-
tential of Geotrichum candidum as a functional strain to repair freshwater ecosystems contaminated by nano-
materials should be further explored.

Key words: nano-sized zinc oxide,fungi,biomass,enzyme activity,eco-toxicity
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