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Optimization of culture conditions, and analysis of the antioxidant and

antibacterial activities of the endophyte Pestalotiopsis vismiae N1*
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" College of Food Science, Fujian Agriculture and Forestry University, Fuzhou 350002, China

* College of Life Sciences, Fujian Agriculture and Forestry University, Fuzhou 350002, China

A};{tm; In this study, the culture conditions of endophytic fungus Pestalotiopsis vismiae were investigated, and the
antioxidant and antibacterial activities were analyzed to provide a basis for further development and utilization of P. vismiae.
The mycelial growth rate was determined to explore the suitable temperature, carbon source, nitrogen source, and pH for
mycelial growth, and the orthogonal test was performed to optimize the culture conditions. The antioxidant activity of the
extract from the deep fermentation broth was analyzed by measuring the hydroxyl radical and DPPH radical scavenging rates.
The antibacterial activity of the extract from the deep fermentation broth was studied by measuring the size of the inhibition
zone for various pathogenic bacteria. The results showed that the optimum growth temperature for P. vismiae was 25 C, the
best carbon source for mycelial growth at 25 °C. was sucrose, the optimum nitrogen source was yeast extract, and the optimum
initial pH was 6.5. The order of the significant differences among the three factors was carbon source > nitrogen source > pH.
The submerged fermentation broth extract of P. vismiae had good antioxidant activity, and the ECy, of the hydroxyl radical
and DPPH radical scavenging rates was 1.19 mg/mL and 0.56 mg/mL, respectively. The strain fermentation broth extract had
certain inhibitory effects on Pseudomonas aeruginosa and Staphylococcus aureus. The antioxidant and antibacterial activity
of P. vismiae had a certain stability. The results of this study provided a scientific basis for the development and utilization of
these fungal resources.
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Fig. 1 Pestalotiopsis vismiae mycelium growth rate under different

temperatures. Compared with the previous condition, * P < 0.05.
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Fig. 2 The colony growth of Pestalotiopsis vismiae cultured at different
temperatures.

A:20 °C; B: 25 C; C: 30 °C; D: 35 C; E: 40 C.
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Fig. 3 Pestalotiopsis vismiae mycelium growth rate line under different

initial pH values. Compared with the previous condition, * P < 0.05.
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Fig. 4 The colony growth of Pestalotiopsis vismiae cultured at different
pH values.

A:pH=5;B:pH=5.5; C: pH=6; D: pH=6.5; E: pH="7; F: pH=7.5; G: pH = 8.
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Fig. 5 Pestalotiopsis vismiae mycelium growth rate under different
carbon sources. Compared with the previous condition, * P < 0.05.
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Fig. 6 The colony growth of Pestalot iopsis vismiae cultured at different
carbon sources. A: Xylose; B: Glucose; C: Starch; D: Lactose; E: Maltose; F:
Sucrose.
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Fig. 7 Pestalotiopsis vismiae mycelium growth rate under different
nitrogen sources. Compared with the previous condition, * P < 0.05.
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Fig. 8 The colony growth of Pestalotiopsis vismiae cultured at different
nitrogen sources. A: Urea; B: Ammonium nitrate; C: Nitrate of potash; D:
Beef extract; E: Peptone; F: Yeast extract.
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Table 1 Direct-viewing analysis of orthogonal test of mycelial growth of
Pestalotiopsis vismiae

25% PR HE A
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R FRABLHEBSEARLERNEIREERNAESN
Table 2 Variance analysis of orthogonal test results of mycelial growth of
Pestalotiopsis vismiae
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Fig. 9 Antioxidant activity of the extract from deep submerged fermentation broth of Pestalotiopsis vismiae. A: Hydroxyl radical scavenging rate; B:

DPPH radical scavenging rate.
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Fig. 10 Effects of temperature and UV on antioxidant activity of submerged fermentation broth.
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Fig. 11 Effects of temperature and UV on antibacterial activity of submerged fermentation broth.
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2R BER BRI AT R AT B AT P, O PR 5L e
DPPH [ H1 55 75 B 3R I ECso 42 71 4 1.19 mg/mLA10.56 mg/mL,
I HA 5 55 F 38 10 7 TR bR T Y0 8 BB e S8 AL T Ml 5L A
—EREE, RIHZ R L B AR AR IR A —E
o AT . 5 SR AR MU AT PR —Fh AR EOW 1R, BETE—E A%
PR EHR B ARG AL, A BES AL A ST R A I
AP s A Lo (1 R PR T T e R A T 4 b R R RN AT
TR B R 22—, — B & B i 24 T BB A il v A
FET, HRN 2z —J2 T A 3 b A Rk T 2. 1
ol TR 8 4 L X ) R A B B, BRI LA 3R, — S AR
Tt 247 14 418 4 A1 B LA 71,5 33% 0 P, S R B TR B B
2% B0 B R B GR T R R R TR UL & BB R S
X295 T B 1) T B R 2 1A AR TR . AR 45 R R,
T R 5 2 B IR 2 K B WP IO X R 2R (R e A T
BT R A RIE R, S E U BT i vk B A 10 mg/mLE, R
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PSR T BHAE 25 W XU ™ i HE 77 1) i e A R PRI B o 2 (3%
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R3 FRABLASEARELBRRREIINNEEER
Table 3 Inhibition zone diameter of Pestalotiopsis vismiae submerged
fermentation broth

A P AR
e i Antibacterial circle diameter (d/cm)

Concentration fifi s s 75 (1 SHSHEEAMIFT I KIGFF I 4t ek
(p/mg mL™) Klebsiella Pseudomonas  Escherichia Staphylococcus

pneumoniae aeruginosa coli aureus

BIE 2424003 1274003  3.83+0.08 3.12+0.02

ositive control
IS4 xf i
Negative control
0.625 - -
1.25 - 0.87 +£0.03* -
2.5 - 1.07 £ 0.01* 0.86 £ 0.02*
5 - 1.19 £ 0.02* 0.94 +0.03*
10 - 1.31 £ 0.02* 1.03 £ 0.05*
20 - 1.47 £ 0.05* 1.23 £0.02*

- AN ER ;s S AL, * P <0.05.

-: No bacteriostatic action; Compared with positive, * P < 0. 05.

A B
E12 #ESERREYIARBEMBANIEIIER. A: FEXTR (F
HHE-FEH R RSN HFHFRWE00 UmL, HE5 HWE0.1 mg/mL) ;
B: {4 2 E A R BEW R Y] (10 mg/mL) .
Fig. 12 Inhibitory effect of Pestalotiopsis vismiae submerged fermentation
broth on Pseudomonas aeruginosa. A: Positive control (Penicillin-
streptomycin solution: penicillin 100 U/mL, streptomycin 0.1 mg/mL) ; B:
Pestalotiopsis vismiae submerged fermentation broth extracts (10 mg/mL) .

A SE By 2 {0 SR LC-MS/MS 7 7k %t 35 | Mg 10 4% £ &
ol % BE TR £ TR LR AR B B 40 (A5 T 4025 A 24, 43 #ir 45 51
R A IE B TR A 1345 T 0 3 550 R I (e 1 0 T ol b
M3, i Ff Thermo Scientific™ Mass Frontier™7.0%50 4% #t M
o FAH S 5, w1 A T o 6 L 4r, A3 IR
R, &R RILER KRR BHRV. 58K, Kk
ATDME B R, SR R R R IR, HRREL-N



BERE BT 3R A 22 RN TR T B ah A ), [l
g —FPCTE A, H I TR X 46 (57 2 3K AT 410 T 280 2R
BRI R A, AOLRA —E WP IE
M, A R AR BTAA TR PR DL R A B S B
AT T THT T BE A 45 4 T AT, AH G T o] il o0 A 45 32
WU 5 DU IE PR A T 2E — P 05T, X I R 4 ) )
AR HAT B 5 BT A TG P I3 HEA T IR AR
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