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Isolation, identification and pharmacological activity screening of endophytic

fungi from Hernandia nymphaceifolia in the south China sea islands and reefs
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Abstract: Hernandia nymphaeifolia is a traditional medicinal plant that thrives in high temperatures and humidity,
tolerates saline-alkali conditions, and is commonly found in coastal forests. Its pharmacological activity is closely linked
to its endophytic fungi. In this study, the stems of H. nymphaeifolia were collected from Yongxing Island, Sansha City,
Hainan Province in the autumn of 2024. Endophytic fungi were isolated and cultured using PDA, MEA, and Martin as
basal culture media, yielding a total of 125 culturable endophytic fungal strains. The identification of these strains was fa-
cilitated by means of ITS sequence analysis, which revealed their affiliation to 44 species, 28 genera, 14 orders, 6 classes
and 2 phyla. Antimicrobial, antioxidant, and antitumor activities were screened using the filter paper disc diffusion
method, DPPH assay, ABTS assay, and MTT assay, respectively. These screenings resulted in strain P46 that can in-
hibit the growth of Staphylococcus aureus and Escherichia coli, strain M4 with strong antioxidant activity, and strain D60
with potent antitumor cell activity. This study preliminarily investigated the diversity and pharmacological activities of cul-
tivable endophytic fungi isolated from the bark of H. nymphaeifolia in Yongxing Island during autumn, which can provide
a theoretical basis for the exploitation and utilization of fungal resources from H. nymphaeifolia.
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Bt XM ( Hernandia nymphaeifolia) & 3 i fi B}
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10 7)) i 3 th 9 9 A= LT o SR FH 3 B il % 77 B
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Figure 1 Morphological characteristics of some endophytic fungi isolated from Hernandia nymphaeifolia
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Table 1 Composition and isolation ratio of endophytic fungi ( genus)
SRR/ A WA e/ SRR/ )R BB e/ %
T ¢ /1 5 )@ (Iod owynnea) 1 0.80 1B 2125 J& (Candida) 2 1.60
Ji2 7 1A B J& (Camarops) 1 0.80 W45 J& (Terfezia) 0.80
WRAH 1 J& (Colletotrichum) 8 6.40 % B W8 (Irpex) 1 0.80
)2 5C1# & (Daldinia) 1 0.80 i 25 & (Aspergillus) 5 4.00
[a] 8 7¢ J& (Diaporthe) 37 29.60 % )& (Penicillium) 2 1.60
i1 0 & (Fusarium) 2 1.60 W AR BB (Talaromyces) 7 5.60
% A & (Hypoxylon) 8 6.40 1 f1%5 )& (Cladosporium) 6 4.80
PRI %5 JE (Nigrospora) 1 0.80 P 155 )& (Corynespora) 1 0.80
W 75¢ J& (Podospora) 1 0.80 W45 J& (Didymocyrtis) 1 0.80
JBE 1% 52 5 & (Rosellinia) 1 0.80 1 B ) B & (Neosetophoma) 1 0.80
% JE (Xylaria) 13 10.40 I L J& (Pleosporales) 4 3.20
25105 )& (Nodulisporium) 1 0.80 W€ V9 1 & (Preussia) 1 0.80
£ )& (Lasiodiplodia) 13 10.40 W 1855 & (Pithomyces) 2 1.60
M HLIR e 4E 8 (Meyerozyma) 2 1.60 Ascomycota 1 0.80
x2 NEEEWFERARRSELG (F)
Table 2 Composition and isolation ratio of endophytic fungi (species)
Sy AT/ %H% s I3 JEHTT /T %HE L
B, Bl/% B Bl/%
Al A Bk — 0 5 (Lasiodiplodia theobromae) 1 0.80 o0 961 h 5% (Aspergillus aculeatus) 1 0.80
(Meyjijzif?i%jmdﬁ) 2 1.60 M2 Hh B (Aspergillus elegans) 2 1.60
3 e s B
i{fjffxifjﬁi?;ﬁ;ﬁ;&?} 2 1.60 i & (Aspergillus niger) 2 1.60
K B (Nigrospora sphaerica) 1 0.80 || it A v J@ A %€ Ff SR11( Camarops sp. SR11) 1 0.80
e oz
(ijj/z)foiii? zz:ijig; 2 1.60 3-8 R 22 18 B ( Candida parapsilosis) 2 1.60
77 ¥ 1 B (Penicillium chrysogenum) 2 1.60 R AT (Cladosporium oxysporum) 2 1.60
Y E 5 (Penicillium expansum) 2 1.60 || 5t #h 4% 185 ( Cladosporium parahalotolerans) 2 1.60
YORAB 2 855 (Pseudopithomyces chartarum) 2 1.60 IR ARFE (Cladosporium tenuissimum ) 2 1.60
25 15 Bl )& i %% (Parathyridaria percutanea) 2 1.60 KALBAEL B (Colletotrichum gigasporum) 2 1.60
WA 5c 8 K & f 7GI-4(Podospora sp. 7TGJ-4) 1 0.80 JBE £ % I8 1 ( Colletotrichum gloeosporioides) 1 0.80
TR Y P W T ( Preussia australis) 5 4.00 B I (Colletotrichum siamense) 5 4.00
(R()Sfljffi’iififiana) 1 0.80 11w BB ( Corynespora cassiicola) 1 0.80
SR TR TR ( Talaromyces funiculosus) 1 0.80 W5 2 w5 W (Daldinia eschscholtzii) 1 0.80
AR WK ( Talaromyces pinophilus) 6 4.80 WL 8] & 52 ( Diaporthe biconispora) 6 4.80
RAR W R 6 ( Talaromyces radicus) 16 12.80 K A6 JBE 52 ( Diaporthe longiconidialis) 16 12.80
o P 4 W (Terfezia claveryi) 15 12.00 4 B8] JE 52 ( Diaporthe tersa) 15 12.00
9 G % M W (Xylaria feejeensis) 1 0.80 W ST & (Didymocyrtis brachylaenae) 1 0.80
A A B (Xylaria psidii) 2 1.60 1 LR T ( Fusarium incarnatum) 2 1.60
(ziri%zfi)li;;i) 1 0.80 21 Jz e B (Hypoxylon erythrostroma) 1 0.80
S5 % 4 W ( Xylaria venustula) 4 3.20 BERHE ik B B (Hypoxylon fragiforme) 4 3.20
AL EH % B W (Irpex lacteus) 3 2.40 it 2 me B (Hypoxylon lenormandii) 3 2.40
TR A EM FAEL7(Ascomycota sp.FAELT) 1 0.80 BBk L2 % M 1 (Todowynnea auriformis) 1 0.80
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Figure 2 Phylogenetic tree of endophytic fungi from different haplotypes
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Table 3 Inhibitory effects of crude extracts from

test strains
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4 V8 (08 ] KT KIGFF
D35 B 9.6 —
D35 1 £ — -
P6 H ik - 9.1
P6 [H 22 — -
P46 H 16.33 10.3
P46 1 22 - -

PR B9 A R 42 B 5k DPPH [ i 205 B R 4 P 1
1.64%~65.28% , KR Z R R IF 1 bi A b ik

T WA 6] A B TR 22 B R T TR B B 6T
ABTS H 1315 55846 0. 20 % ~72. 24 % A7 16 1 (.
5. WE6(a) i, Wk Z T & (Nodulispo-
rium sp. )M4A BT 22 32 WU X ABTS H H 575 B fig
I TE R R E K 72.24% s WK 6(b) A L F
W, B KR Didymocyrtis sp. M11 19 & T W 4 B X
ABTS A HEERREIRZ , A 70.75%

LG 2 PR R AR BRI R S5 R R 2
T M4 2 $E B DPPH A1 ABTS H B 2670
ik S 36 v 35 3% B HR A I T R
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Figure 3 Antibacterial zones of strains D35 and P46 against Staphylococcus aureus
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Figure 4 Antibacterial zones of strains P6 and P46 against Escherichia coli
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Figure 7 Inhibition rates of endophytic fungal mycelial extracts and fermentation broth extracts on human hepatoma
HepG2 cells

rium sp. D60 1Y & B W42 B 30 0 N N 95 40 i
HepG2 1 % A fe 4F , il 93 20 Jf A7 1% 2228 69. 40% .
S AR GE DT XU R T390 B 30 R AR Joit 8 43 g
A4 RR DY A BRI BT AU BT R 3R 9 A L 1 £
B DT 0 TR X B KA A 58 22 1 i O i AL .
3 AT P A BT B BA Bt S A R i R 4 i D)
A, B e A BT BT AU P 2 BB Y T RE 2 R
P i 2615 21 = 20 B8 TR S e L HE AT IR G

VEAT 3R ES Ak, T LA B A SO P PRk

PO IR 259, B T 52 PR B Ak A = s A W R 2 v
XHBE XA P9 A TR B T A 4 e Rl

S %

[ 1] Riche D M, Riche K D, East H E, et al. Impact of
mulberry leaf extract on type 2 diabetes (Mul-DM) : a
randomized, placebo-controlled pilot study[J]. Comple-
mentary Therapies in Medicine, 2017, 32: 105-108.

[2] Brie s, B, Z5/Ner, 55 AR ISURE P A B TA
Clonostachys sp. (Z3-1) 5t W 1% £ W G AR ™ 9 F 52



124 Br A A5 P TR S REE B XU P A T A 40 S A A S 2 B O
[J/OL]. rEyTERRE, 1-7. Products, 2024, 87(6): 1618-1627.

[ 8]

Chen L X, Ge X R, Li X H, et al. The antimicrobial
secondary metabolites from the endophytic fungus Clo-
nostachys sp. (Z3-1) of Distylium chinense [J/OL].
Chinese Journal of Antibiotics, 1-7.

TEH, M, FiE, & . KIK(Cannabis sativa
LOWAME M S5%8ET]L 4 THEYF M,
2023, 21(12) : 3946-3956.

Wang X J, XuY P, Zi S H, et al. Isolation and identifi-
cation of endophytic bacteria in Cannabis sativa 1.[J].
Molecular Plant Breeding, 2023, 21(12): 3946-3956.
I, BINR, EHOE, SRR RO B R E
Dbt e[ 7). R AL R, 2025, 54(3) : 77-86.
Li S, Yang J H, Wang Y H, et al. Identification and
functional characterization of endophytic microbes from
mulberry tree (Morus alba 1..) [J]. Journal of Henan
Agricultural Sciences, 2025, 54(3): 77-86.

AN I S = 15" A Ay I = =g i B R Y
KRN EERG A W) b R PR e [T]. A=W %2 U5, 2024,
46(6): 517-528.

Dai C S, Chong Y F,Xia W G, et al. Progress on bio-
markers of mild cognitive impairment from the perspec-
tive of metabolomics [J]. Biotic Resources, 2024, 46
(6): 517-528.

E#, BEAE, X e, L ML E A N AR IR K
=P HUATE MRS [T). gy, 2024, 46
(7): 2429-2433.

Wang J, Zhao HJ, Liu M L, et al. Study on antibacte-
rial and antioxidant activities of secondary metabolites of
endophytic fungi in Dictyophora japonica Thunb [J].
Chinese Traditional Patent Medicine, 2024, 46 (7) :
2429-2433.

AR T T P P AR TR Y O 8 B H i AR e
BP0 B DU AR TR PEAE ST (D], 22 22 BT R 7,
2024.

Nan Y M. Screening of active endophytic fungi from lily
and study on antibacterial and antioxidant activities of its
secondary metabolites [D]. Lanzhou: Lanzhou Univer-
sity of Technology, 2024.

Zhu S M, Ren F X, Guo Z, et al. Rogersonins a and
B, imidazolone N-oxide-incorporating indole alkaloids
from a verG disruption mutant of Clonostachys rogerso-
niana|J]. Journal of Natural Products, 2019, 82(3) :
462-468.

Hou X T, Wang R K, Zhang C Y, et al. Rogersonins
C-F, 9H-imidazo [2, 1-i] purine-incorporating ade-
nine-polyketide hybrids from an Ophiocordyceps-asso-

ciated Clonostachys rogersonianal[J]. Journal of Natural

[10]

[11]

[15]

[16]

[17]

FURIE . PIAD R N A B R R BRAT ST D .
ReAk TP R, 2023,

Wei J F. Study on the antimicrobial ingredients of two
endophytic fungi from Sarcandra glabra [D]. Guilin:
Guangxi Normal University, 2023.

W, IR, BT, &5 NI DURE N AE B Fusart-
um tricinctum CBY 11 308 AL 16 T B AR il wF 52 [T ).
A, 2017, 36(6): 752-765.

Pan F, Su T J, Deng K L, et al. Antioxidant activities
and metabolic constituents of endophytic Fusarium
tricinctum CBY11 isolated from Fritillaria cirrhosa
[J]. Mycosystema, 2017, 36(6): 752-765.

TRBL A SRR N A EUTE A A B T MR L I
PEOF5E (D], B b AR 045 i 45 45 R Ry
2024.

Zhang Q J. Studies on endophytic fungal metabolites of
Perilla frutescens and their antitumor and antioxidant ac-
tivities[ D ]. Shanghai: Naval Medical University, 2024.
FEIEME . LI P AR T B AR I 7 4 3 P
EID]. 2= PEALIIE R, 2024.

Pei X Y. Study on antibacterial activity of secondary
metabolites from endophytic fungi of red raspberry[ D ].
Lanzhou: Northwest Normal University, 2024.

Kumari P, Singh A, Singh D K, et al. Isolation and pu-
rification of bioactive metabolites from an endophytic
fungus Penicillium citrinum of Azadirachta indicalJ].
South African Journal of Botany, 2021, 139: 449-457.
Hassan M G, Shahin M S A, Shafie F A, et al. Myco-
fabricated CuONPs and Ch-CuONPs conjugate me-
diated by the endophytic fungus Aspergillus fumigatus
SM4 with in vitro antimicrobial, antibiofilm, antioxi-
dant and anticancer activity [J].
Communications, 2025, 176: 114216.

ARIRAR, 2 LR, B, G5 S [RIAR MR IR N AR T R
TR BT AL B 5 A A D RE AN (T]. MO,
2025, 45(3): 433-446.

Zou K L, Jiang S Y, Wei Y J, et al. Evaluation of antioxi-

Inorganic Chemistry

dant, anti-ultraviolet radiation, and antibacterial func-
tions of endophytic extracts from different plant sources
[J]. Bulletin of Botanical Research, 2025, 45 (3) :
433-446.

O UHIE . A PN A TR S SRS JE Y T R 2 M T
PEWFSELD]. FFr . LAWK, 2024.

JiM Y. The identification and bioactivity study of novel
endolichenic fungi in the genus Tolypocladium [D].
Jinan: Shandong Normal University, 2024.



