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Abstract

The Xylaria nigripes fungus is one of the medicinal materials that was used in traditional medicine.
Extracts from the mycelium and fruiting bodies of the X. nigripes showed protecting cells, preventing
DNA damage, and reducing the programmed death cell rate. In this study, the fruiting bodies of the X.
nigripes were collected to isolate, propagate in the liquid medium, and then cultured to induce the
fruiting body formation in the rice medium. The results showed that the X. nigripes was successfully
isolated on PDAY (Potato Dextrose Agar Yeast Extract) medium, and the mycelium and spore of the
X. nigripes had unique characteristics of the species. The biomass of X. nigripes grew well in a liquid
nutrient medium containing 20g glucose, 1g MgSQO,4.7H,0, 2g KH,PO4, and 5g peptone, reaching the
best mass after 21 to 28 days. Using an initial cultured liquid of X. nigripes to culture on rice medium,
fruiting bodies were formed and developed after 14 days of culture. This result could potentially be
applied to the production of X. nigripes biomass via mycelium and fruit bodies for application in
medicine.
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1. Introduction

Xylaria nigripes (Klotzsch) Cooke) is a valuable medicinal mushroom belonging to the
Xylariaceae family. In traditional medicine, X. nigripes was used to treat insomnia and injuries, and X.
nigripes was also utilized as a nerve tonic [1]-[5]. Water extract and 70% ethanol extract of X.
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nigripes mycelium showed effective protective effects on PC12 cells against H,O-induced cell
damage by inhibiting lactate dehydrogenase release, reducing DNA damage, restoring mitochondrial
membrane potential and preventing aberrant apoptosis through upregulation of Bcl-2 and
downregulation of Bax and caspase 3, ethanol extract in addition to better neuroprotective effects, also
has higher antioxidant activity by scavenging 2,2-Diphenyl-1-picrylhydrazyl radicals, inhibiting lipid
peroxidation and reducing energy [6]-[12]. Recently, two new compounds, xylariamino acid A and
new phenethyl ester, were isolated and identified in X. nigripes. The isolated compounds
neuroprotective effects against PC12 cell damage caused by hypoxia and glucose. Furthermore, the
compound phenethyl ester can significantly reduce the rate of apoptotic cells [13], [14].

In Vietnam, the Xylariaceae family of the Ascomycetes class has been studied. New research
focuses on the taxonomic level, initially isolating a number of species [15]. However, research on
biomass acquisition has not been fully reported. We conducted research on isolating and collecting X.
nigripes biomass to gather initial data on its growth and development characteristics.

2. Materials and methods

2.1. Materials

Fungal source: X. nigripes specimens were collected from the traditional pharmacist in Muong
Khuong district - Lao Cai in May 2023.

Research Media: Potato Dextrose Agar Yeast Extract (PGAY) includes 200g/L potato extract,
20g/L glucose, 1g/L MgS0O4.7H,0, 2g/L KH2PO,, 2g/L yeast extract, 20g/L agar (pH 6.5).

2.2. Methods
2.2.1. Isolation of the X. nigripes

Fungal isolation was an optimized protocol for isolating single spores of fungi [16]. Particularly,
collected fruit bodies in the wild were pre-cleaned with distilled water for 2-3 times, then soaked and
surface sterilized in 90° alcohol for 15 minutes to remove dirt and mold. A sterilized knife was used to
cut the fruit bodies in half and placed explants in size 1x1 cm? on a Petri dish containing PGAY
medium. Culture conditions: dark incubation at temperatures from 22-25°C

Morphological characteristics of the colony and mycelium were observed after coloring with
methylene blue staining by using a microscope (Primo star, Carl Zeiss, Germany).

2.2.2. Propagation of X. nigripes liquid

Use the pure cultured mycelial mycelium for liquid propagation as described with some modified
components of media [13]. Particularly, three formulas were constructed, including CT1: 20g/L
glucose + 1g/L MgSO4.7H20 + 2g/L KH2PO4 + 5g/L yeast extract + 5g/L peptone; CT2: 20g/L
glucose + 1g/L MgSO4.7H20 + 2g/L KH2PO4 + 5g/L peptone; CT3: 20g/L glucose + 1g/L
MgS04.7H20 + 2g/L KH2PO4 + 2g/L yeast extract + 5g/L peptone (pH 6.5), the cultured conditions
were at 22-250C temperature and at 100 rpm shaking [17], [18]. Evaluation of the characteristics of
cocci colonies (KLC) after 14 days of culture.

2.2.3. Cultivation of X. nigripes

After growing stably in a liquid culture, the mycelium of the X. nigripes was grown on a solid
medium. To prepare the solid medium, rice grain was washed, soaked for 12 hours in cold water, then
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boiled, placed in a glass jar steamed at 90°C for 60 minutes, cooled, and cultured. After being cultured,
the seeds were raised at a temperature of 22-25°C, and the growth rate was observed and collected at
7,14, and 21 days.

2.2.5. Data analysis

All results were analyzed using the Excel program according to statistical parameters such as
mean value, and standard deviation [19]. Characteristics of the mycelium and fruit bodies are
described in specialized terms.

3. Results and discussion

3.1. Isolation of the X. nigripes

The results of isolating fungi from fruit bodies on the PGAY medium are shown in Figure 1.
Colonies cultured on PDAY medium were initially white and fluffy (Figure 1la and b). After 14 - 21
days of culture, a black, cylindrical, tapering, upward-facing, unbranched, curved stromal structure
forms, measuring 90 mm x 1 - 2 mm (Figure 1c). The conidiophores structure was upright, densely
packed, and transparent (Figure 1d, e, and f). The short vesicle was symmetrical, vase-shaped, 20pum -
48um x 1.8 um -5.8 um. Conidia are spherical, 3.2 um - 3.5 um x 2.1 um - 2.9 um (Figure 1f).

a) b) ¢)
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Figure 1. Growth and development of X. nigripes on the PGAY medium. Mycelium grows on solid medium

after (a) 7, (b) 4, and (c) 21 days. (d)-(f) mycelium, sporangia under microscope (X40), arrow indicates location
of spore sac.
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3.2. Propagation of X. nigripes liquid
3.2.1. Effect of fluid culture medium composition on growth of X. nigripes

Nutritional composition was an important factor affecting the entire growth process of fungus
varieties. Previous research utilized a compressed air-activated fermentation method to collect X.
nigripes biomass in a medium consisting of 2% brown rice flour and 0.5% malt extract in distilled
water. The resulting mycelium showed many valuable biological activities [6]. In this study, the
influence of the nutritional composition of the culture medium on mycelial growth was investigated.
The fungus was cultured in three nutritional media containing common ingredients such as glucose,
MgSQ4-7H20, KH2PO4, and peptone, the results were shown in Table 1 and Figure 2.

Table 1. Effects of nutritional media on the growth of X. nigripes cocci colonies (KLC).

Formula KLC size KLC Biomass KLC characteristics
(mm) density (g/100ml)
CT1 1.05 n 0.02 Clear fluid, KLC has short

tendrils and sparse density
Clear fluid, KLC has short
tendrils and thick density
CT3 1.02 ot 1.26 Clear fluid, KLC has short

tendrils, medium density
(+) Indicates the amount of KLC from 10-30/ml of solution; (++) Indicates the amount of KLC from 31-
60/ml of fluid; (+++) Indicates the amount of KLC from 61-90/ml of fluid; (++++) Indicates the amount
of KLC from 91-120/ml of fluid; (+++++) Indicates the amount of KLC greater than 120/ml of fluid.

CT2 0.93 At 4.76

Figure 2. Effects of nutritional environment on the growth and development of X. nigripes.

According to the data in Table 1 and Figure 2, it showed that the growth rate of the mycelium
system was different between the formulas. The mycelium growth rate was fastest in formula CT2,
followed by formula CT3, and was the lowest in formula CT1. From the table above, it may also be
seen that the size and characteristics of cocci colonies were quite uniform. This result is also consistent
with the findings of the study [11], X. nigripes could grow on a simple nutritional medium containing
fructose, yeast extract, MgSQa, nitrogen source, and carbon source.

3.2.2. The biomass accumulation of mycelium

After choosing a suitable propagation medium, we continued to monitor the accumulation of X.
nigripes biomass on CT2 liquid medium. An amount of biomass from the original medium was
transferred to a new CT2 nutrient medium and the biomass accumulation was monitored for 4 weeks
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with a 7-day biomass determination interval, the results are shown in Figure 3. From the chart above,
it can be seen that the accumulation of X. nigripes grows slowly initially and then rapidly increases
from day 7 to day 21. From day 21 to day 28, mycelium biomass gradually decreases, with a
significant decline observed from day 28 to day 31. This decrease in biomass could be attributed to the
gradual depletion of nutrients in the medium as fungal biomass increases. Additionally, the mycelium
may transition from the growth phase to the equilibrium phase, resulting in aging. Moreover, it's worth
noting that the liquid form of lingzhi mushroom biomass contains substances that prevent damage to
PC12 cells due to factors such as oxygen deprivation, glucose shortage, and the presence of phenethyl
ester compounds, which significantly reduce apoptotic cell death [13]. Therefore, the CT2 medium is
suitable for cultivating X. nigripes biomass, and biomass collection is recommended during the period
from day 21 to day 28 after cultivation.
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Figure 3. Diagram of dynamical growth and development of mycelial biomass in CT2.

Table 2. Fruit body development speed after 7-14-21 days.

(ELI;:) Frultmg(:l(l):li)y height Fruiting body characteristics
7 0 Thin, black, without white silk surrounding it
14 25 Black with white silk surrounding from root to tip
71 30 Black, white silk gradually disappears from root to tip, starting to
reduce in size and diameter
28 30 Black, white silk gradually disappears from root to tip, shrinking

3.3. Cultivation of X. nigripes

According to previous research [20], extracting fractions from the fruiting bodies of oleaginous
mushrooms using n-Hexane solvent has the best protection against cytotoxicity caused by
lipopolysaccharide, More detailed analysis identified two important compounds: ergosterol-3p-ol and
ergosterol peroxide. In this study, after cultivation in a liquid medium, the fungus was transferred to a
rice nutrient medium for further cultivation to induce fruiting. The results are shown in Table 2 and
Figure 4.

From day 1 to day 7, the mycelium grows very slowly, forming fungal filaments that stick to the
rice grains. However, from day 7 to day 21, the mycelium grows rapidly in both height and diameter.
However, from the 21st day onwards the mushroom fruiting body does not grow in height and begins
to lose water and reduce the diameter of the stem.
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a) b) ¢)

Figure 4. Growth and development of the X. nigripes variety on secondary
nutrient medium. Mycelial development after a) 7, b) 14, and c) 21 days. Fruiting bodies develop a
distinct white color in b) and c).

4, Conclusions

The X. nigripes fungus was successfully isolated on PDAY medium on agar plates. The
mycelium and sporangia of X. nigripes were observed to be characteristic of the species. The
mycelium system grows well in a nutritional environment consisting of 20g glucose, 1g MgSOa-7H-0,
29 KH2POg4, and 5g peptone. The fungal biomass grew well and maintained a stable size after 21 to 28
days after culture. Fruiting bodies were formed and developed on rice medium after 14 days of culture.
It is important to continue to investigate the active ingredients in the fruiting bodies and biomass of X.
nigripes.
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