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TOM TAT

N&m linh chi den (Amauroderma rugosum) c6 chira nhiéu hop chét co hoat tinh sinh hoc, dwoc xem nhw mot
loai dwore ligu truyén thdng & nhidu nwdc chau A. Tuy nhién, cac nghién ctru v& loai ndm nay trén thé giéi ciing nhw
& Viét Nam con rat khiém tén. Nghién ctu nay dwoc thwe hién nhdm ma ta hinh thai, phan tich phat sinh loai va téi
wu héa cac didu kién nhan nudi hé soi, qua thé ctia chiing ndm linh chi den Am20 thu thap tai Bdng Nai, Viét Nam.
Két qua nghién ctru v& hinh thai, két hop véi div liéu trinh tw nucleotide ving ITS cho thdy mau ndm linh chi den
Am20 c6 dod twong ddng cao véi loai A. rugosum. Nghién clru ciing da 1an dau tién nhan nudi thanh cong hé soi va
qua thé loai ndm nay & Viét Nam. Hé soi chiing ndm A. rugosum Am20 sinh trwdng thuan lgi nhéat trén moi trwong
PDA, pH 6-7, nhiét do 30°C. Hé soi ctia chiing ndm nay c6 thé nhan nudi dwoc trén cac loai hat ngii céc nhuw lua té,
[Ga mi. Chiing ndm Am20 c¢é kha nang hinh thanh, phat trién qua thé trén co’ chat mun cwa, 16i ngd. Thanh phan co
chét thich hop nhét 14 89% mun cwa, 10% cam gao, 1% CaCOs; nang suét ndm dat 21,1 £ 2,45 g/kg co chat kho.

T khéa: Amauroderma rugosum, pH, nhiét do, hat ngi cdc, co chét.

Morphological Characteristics and Culture Conditions for Mycelial Growth
and Fruiting of Black Lingzhi Mushroom (Amauroderma rugosum) Am20

ABSTRACT

Amauroderma rugosum contains various biologically active compounds and is considered a traditional medicine
in many Asian countries. However, there was little research on this mushroom species in the world and in Vietnam.
This study aimed to describe the morphology, analyze the phylogeny, and optimize the conditions for culturing the
mycelium and fruiting bodies of the strain Am20 collected in Dong Nai, Vietnam. The results of the morphological
study, combined with molecular data on the ITS region sequence showed that the strain Am20 had high similarity to
other strains of A. rugosum. The culturing results showed the mycelia of A. rugosum strain Am20 grew well in a PDA
medium at pH 6-7 and a temperature of 30°C. Mycellia of this strain could be cultured on the cereal grains such as
rice and wheat. The A. rugosum strain Am20 was able to form and develop fruiting bodies on substrates containing
sawdust and corn cobs. The most suitable substrate was 89% sawdust, 10% rice bran, and 1% powder CaCO3; The
yield reached 21.1 + 2.45 g/kg dry substrates.

Keywords: Amauroderma rugosum, pH, temperature, cereal grains, substrates, mycellial growth, fruiting
body formation.

liéu phan ti két hgp mo ta hinh thai da xép cac
loai Amauroderma vao mot nhém chung

Chi ndm linh chi den Amauroderma dudgc Amauroderma s.lat. (Costa-Rezende & cs.,
Murill dé cap l4n diu tién vao niam 1905. 2017). Sun & cs. (2020) da dua trén dic diém bé
Phuong phap phan loai ndm dya trén cac di miét 16 bao tAng d6i mau khi bi thuong d& nhém

1. DAT VAN DE
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2 loai Amauroderma rude va A. rugosum vao
mot chi méi tén 1la Sanguinoderma.

Cac loai ndm thudc chi Amauroderma cung
vé6i cac loai thude chi Ganoderma cé tiém néng
trong diéu tri bénh va dudc st dung nhu mot
loai duge lidu truyén théng 6 nhiéu nude chau A
(Hapuarachchi & cs., 2018). Hai loai A. rude va
A. rugosum da dudc thuan héa thanh cong &
Trung Quéc va duge st dung diéu tri ung thu,
ha huyét ap, gidm viém, 1¢i tiéu va ting cudng
kha niang mién dich (Lin & cs., 2021). Trong
nim A. rugosum cé chiia cac hdp chat c6 hoat
tinh sinh hoc cao nhu sterol, flavonoid, phenolic,
polysaccharide, triterpene va cac loai axit béo
(Zheng & cs., 2022). A. rugosum phan bd chu
yéu tai cac vung nhiét déi va can nhiét d6i nhu
Trung Quéc, nam Thai Binh Duong, Dai Loan,
Cong hoa Ghi-né va Uc. Tuy nhién, nim
A. rugosum chua dugc nghién ctiu rong rai vé
méit khoa hoc (Zheng & cs., 2022), cac nghién
ctiu vé loai A. rugosum trén thé& giéi chi tap
trung dén viéc thiét lap lai hé théng phan loai
ctia chi Amauroderma va phéan tich thanh phan
héa hoc, tiém nang duge lidu ctia loai ndm nay.

0 Viét Nam, loai A. rugosum cé pham vi
phan bd kha rong. Nhiéu nghién ctu diéu tra vé
niam da ghi nhan su xu4t hién cta loai ndm nay
¢ Viéet Nam nhu Tran Thi Phd & cs. (2018),
Nguyen & Khanh (2017) va Duong Minh Tuyén
& cs. (2022). Mic dui vay, cac nghién ctu vé diéu
kién nhan nuéi nhan tao nidm linh chi den
A. rugosum & Viét Nam gadn nhu chua cb6.
Nghién ctGu nay dugc thuc hién véi ching ndm
linh chi den A. rugosum Am20 thu thap tai Ma
DPa, Dong Nai véi muc dich mé ta dac diém hinh
thai giai phau, phan tich phat sinh loai va danh
gia dic diém sinh trudng, phat trién cta chung
nidm trong diéu kién nhan tao. K&t qua cua
nghién ctiu gép phan khai thac va phat trién cac
loai nAm Amauroderma cé gié tri dudc liéu cao &
nudc ta.

2. PHUONG PHAP NGHIEN cUU
2.1. Thu thip, phin lap chiing n4m

N4m linh chi den ching Am20 dugc thu
thap tai Khu Bao tén thién nhién - Van héa
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Péng Nai (GPS: 11°12'13.3"N 107°01'12.8"E).
Mb sinh dudng cia qua thé ndm Am20 dugc
phan 1ap va nhan nudi trén moi truong PDA
(Potatoes Dextrose Agar), nhiét do 25°C, khéng
cAn anh sang. Hé sgi cia chuing ndm bao quan 6
nhiét do 8°C tai Trung tAm Nghién ctu va Phat
trién ndm, Vién Di truyén.

2.2. Hinh thai giai phau

Céc dic diém hinh théai vi mé nhu qua thé,
mi ndm, cuéng nim, thit ndm, bao tdng dudc
mb ta dua trén két qua quan sat tai thuc dia va
mau vat tiéu ban. Ma mau duge xac dinh theo
Kornerup & Wanscher (1978). Dii liéu hinh thai
vi mé thu dugdc khi quan sat cac mau dudi kinh
hién vi quang hoc theo cac phuong phap duge
mb ta béi Li & cs. (2014). Cac dic diém va phép
do vi mé dude thuc hién trén cic ché pham tiéu
ban nhudm Cotton Blue va thuéc thu Melzer.
Cac dic diém nhu sgi ndm, bao ti dam duge
quan sat va chup anh & @6 phéng dai 1.000 lan
bang kinh hién vi va dinh lugng bing phan
mém Piximetre version 5.2.

2.3. Tach chiét DNA va thuc hién phan
ting PCR

DNA tu hé sgi cia chiung ndm dugc tach
chiét bing phudng phap ctia Winnepenninckx &
cs. (1993) c6 hiéu chinh. Phan tng PCR khuéch
dai vung trinh tu ITS duge thuc hién véi cip mbi
ITS1/ITS4 (5-TCCGTAGGTGAACCTGCGG-3 va
5-TCCTCCGCTTATTGATATGC-3) (White &
cs., 1990). Tong thé tich cua mét phan tng la
25ul, bao gébm 5,0ul Reaction buffer; 0,5u1 DNA
polymerase; 0,5ul mdi xu6i ITS1; 0,54 mdi ngudge
ITS4; 15,5ul nuée cat va 3,0ul DNA khuén. San
phdm PCR dugc tinh sach bing ExoSAP-IT va
doc trinh ty tai Cong ty 1°* Base, Malaysia.

2.4. Phan tich trinh tu DNA va dyng cay
phat sinh loai

Trinh tu nucleotide vung ITS cta chung
Am20 dugc phéan tich va so sanh véi cac trinh tu
nucleotide vung ITS cua cic loai ndm 16n khac
bang cong cu BLASTn trén Genbank dé xac
dinh loai tuong déng. Cay phat sinh loai dugc



phéin tich dwa trén phuong phap Maximum
likelihood bing cong cu MEGA X véi gia tri
bootstrap 1.000 1an lip lai dé danh gia d6 mic
d6 tng ho nhanh cta cady (Kumar & cs., 2018).

2.5. Anh huéng ctia méi trudng nudi ciy

Cac moéi truong nudl cdy: MEA (Malt
Extract Agar, g/1): Peptone 3,0; malt extract 30;
agar 15); PDA (Potatoes Dextrose Agar, g/l):
Dich chiét tit 200g khoai tay, D-glucose 20, agar
20); SDA (Sabouraud Dextrose Agar, g/l): D-
glucose 20, peptone 10, agar 15 va CZ (Czapek-
Dox, g/l): Sucrose 30; MgSO0,.7H,0 0,5; K,HPO,
1,0, KH,PO, 1,0; NaNO, 3,0; KCI 0,5
FeSO,.7H,0 0,01; agar 20) dugc st dung dé
danh gia kha ning sinh trudéng ctia hé sgi chiung
nam Am20. Méi truong sau khi hap khi trung &
nhiét d6 121°C, trong 20 phut duge rét vao cac
dia Petri (80 x 15mm). Mbi dia Petri dudc cdy
mot miéng gidng Am20 (@ 8,0mm). Nudi sgi
ndm ching Am20 6 nhiét d6 25°C, khong can
anh sang. Thi nghiém l4p lai 3 14n, méi nhéc lai
bé tri 5 dia Petri/cong thiic.

2.6. Anh huéng ctia pH

Mbi truong t61 uu cho sy sinh trudng cta
chtiing ndm Am20 dudc st dung dé danh gia tac
dong cua pH. Gia tri pH 5, 6, 7, 8 ciia moéi
trudng trude khi trang dude hiéu chinh bing
dung dich NaOH 1N ho#c HCI 1N va én dinh
bing dém HEPES v6i ham lugng 7,0 g/l (Tran
Thu Ha & cs., 2023). Thi nghiém lip lai 3 l4n,
mdi nhéc lai bé tri 5 dia Petri/cong thic.

2.7. Anh huéng cta nhiét do

Nhiét dd té1 wu cho su sinh trudng hé sgi
ctia chung ndm Am20 dudc kiém tra bing cach
nuéi hé sgi ndm & nhiét do 20, 25, 30 va 35°C.
St dung méi truong va gia tri pH t61 uu dudc
Iya chon 6 muc 2.5 va 2.6. Thi nghiém 14p lai 3
1an, m&i nhéc lai bd tri 5 dia Petri/céng thiic.

2.8. Anh huéng ctia cac loai hat ngii céc

Bén loai hat duge st dung lam gia thé dé
nhan nubi chiing ndm Am20 gém lda té, Ida mi,
bo bo va ké. Ngam hat trong nuéc sach 5-6 gid,

Tran Thu Ha, L& Thanh Nhan, Nguyén Van Giang

loai b6 tap chat va ludc séi trong 30-45 phiit.
Tréon déu hat véi 1,0% CaCO,, chia vao cac dng
nghiém (200 x 25mm), mdi 6ng nghiém chta
50g gia thé va hap khi trang 6 121°C trong 60
phit (Nguyén Thi Luyén & cs., 2023). Mbi éng
nghiém dudc cdy moét miéng gidng ndm Am20
(10 x 10mm) va nudi s¢i 6 nhiét d6 25°C, khong
cAn anh sang (Wannasawang & cs., 2023). Thi
nghiém lip lai 3 1an, mdi nhéc lai b6 tri 5 ong
nghiém/céng thic.

2.9. Anh huéng ctia thanh phan co chat

Hai loai nguyén liéu chinh duge st dung dé
nudi trong chung Am20 14 mun cua cao su va 16i
ngd nghién. Mun cua, 16i ngd duge xt 1y bang
nuéce voi (pH13-14), 1 7 ngay va phdi tron theo
cac ty 1é 100:0, 75:25, 50:50, 25:75 va 0:100. Cac
cong thiic co chat duge bé sung 10% cam gao, 1%
CaCO, va hiéu chinh d6 4m dat 62-65%, pH6-7.
Co chat duge déng vao cic tdi nilon PE chiu
nhiét (370 x 190mm), mdi tui chtia 1,0kg co chat
va hép kht tring & 121°C, trong 180 phidt. M&i
tdi co chat duge cdy 10g giong ndm Am20 trén
gia thé hat lda té, nudi sgi & nhiét do 25°C,
khéng cAn anh sdng. Chim séc qua thé ching
Am20 & nhiét d6 25-30°C, d6 4m 85-95%, anh
sang 500lux. Thi nghiém lip lai 3 14n, m6i nhéc
lai dugc b6 tri 10 tii co chat/cong thic.

2.10. Cac chi tiéu theo doi

Téc do sinh trudng hé soi (mm/mgay) 14 phan
chiéu dai hé sgi ndm sinh trudng duge trong mot
don vi thoi gian (Nguyen & cs., 2019). Sinh khoéi
hé sgi (gam) xac dinh sau 6 ngay nudi sgi, hé sgi
chiing Am20 dudc tach ra khéi méi truong nudi
c&y bing cach dun sbi va rua sach lai bang nuéc
néng, sau d6 sy kho dén khéi lugng khong déi
(Wannasawang & cs., 2023). Mat do hé sgi nAm
duge quan sat va danh gid theo 4 mic: Hé sgi
day/C (Compact), hé sdi hai day/SC (Somewhat
Compact), hé soi hoi moéng/ST (Somewhat Thin),
hé sgi mong/T (Thin) (Jo & cs., 2009).

Thoi gian hinh thanh qua thé (ngay) 1a thoi
gian dudc tinh tit khi c4y gi6ng dén khi mam
qua thé ndm dau tién xuit hién. Khéi luong qua
thé (gam/tai) dude xac dinh bdng khéi lugng
nidm kho6 thu duge trén moét tai co chat. Nang
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suét (g/kg) 1a khoi lugng ndm kho thu duge trén
1,0kg co chat kho (Wannasawang & cs., 2023).

2.11. X 1y s6 liéu

Két qua nghién ctiu duge xt ly thong ké
bing phan mém Excel 2019 va Graphpad Prism
9.1. Su khéac biét gitia cac céng thic duge danh
gia bing phan tich phuong sai ANOVA mét
chiéu (one-way ANOVA) va so sanh cip ddi theo
chuén Tukey ¢ mic ¥ nghia P <0,05.

3. KET QUA VA THAO LUAN
3.1. Pic diém hinh thai giai phau

Qua thé ndm ching Am20 dang gin tron,
16i; kich thuée 5,0 x 5,5cm. Mii ndm mau nau
den dén xam, xin mau, nhiéu nép gap god ghé; bé
mit cé cac vong dong tAm. Mép mii ndm tu,
mau den béng, xé vao mit ndm (Hinh 1a). Lép
md thit mau tring kem khi tusi, mau nau nhat
khi khd, day dén 1,0cm & gin gbc, ciing
(Hinh 1b). Lép bao tAng mau niau dam, khéng
phéan tang, day dén 1,2cm (Hinh 1b). Bé mat 16
bao tdng mau xam, nhanh chéng chuyén sang
mau d4 khi bi thuong, sau d6 chuyén dan thanh
mau den; cac 16 tron hoac da giac, 3-5 16/mm

(Hinh 1c). Cudng ndm hinh tru, kiu dinh tam,
mau xam, pht 16ng min.

Bao t& dam c6 hinh ciu, khong cut dau,
2 16p v6, mau vang nhat, kich thuéc
9,6-11,5 x 7,8-9,4um (Hinh 1d). Hé sgi 3 dang
trimitic; sdi nguyén thuy thanh modng, phan
nhanh, 1,5-2um; sgi bén c¢6 thanh day, phén
nhanh, 2um; sgi cting thanh day dén gan dic,
2,0-3,0um (Hinh 1e). Lép biéu bi gém cac t& bao
hinh chuy xép sat nhau, mau vang nau.

Tu cac két qua nghién cu vé hinh thai cho
thdy ching ndm Am20 c6 cac dic diém hinh
thai vi mo, vi mo tuong dbéng véi cac md ta cta
Hapuarachchi & cs. (2018) va Sun & cs. (2020)
vé loai Amauroderma rugosum. Hapuarachchi
& cs. (2018) va Sun & cs. (2020) cho biét, loai
A. rugosum (= Sanguinoderma rugosum) cé qua
thé hang nim, qua thé c6 cudng; mi nidm xin
mau, c6 cac vong déng tAm; mép mii ndm nhin
nheo, ti1 hodc gon séng; thit ndm day dén 0,8cm,
16p trén mau nau nhat; bé mit 16 bao tAng mau
tring kem khi tuci va chuyén mau d4 méau khi
bi thuong; 16 tron dén da giac, 3-5 hoic
5-7 16/mm; bao tii ddm hinh ciu, mau vang nau,
kich thuée (10,1-11,6) x (7,9-9,4)um dén

(10,2-11,3) x (8,3-9,2)um.

Ghi chii: a: Qua thé nam; b: Lép mé thit va 6ng nam; c¢: Bé mat 16 bao tang; d: Bao ti dam; e: Hé sgi ndm.

Hinh 1. Cac dic diém hinh thai ctia mau Am20
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Bang 1. Két qua so sanh trinh tu nucleotide viing ITS ctia chiing Am20 trén Genbank

Loai M4 trinh tw Chiéu dai (bp) D6 twong dong (%) Do bao phl % Ngudn gbc
Amauroderma rugosum MKO077647 660 99,65 70,0 Lao
Amauroderma rugosum KU219982 619 99,82 79,0 Trung Quéc
Amauroderma rugosum KJ531675 635 99,82 79,0 Trung Quéc
Amauroderma rugosum 0OL629564 640 99,83 81,0 Trung Quéc
Amauroderma rugosum MKO077646 635 99,66 81,0 Thai Lan
Amauroderma rugosum MN523223 606 99,66 81,0 Trung Quéc

MKO077647 Amauroderma rugosum GACP16072714 Laos
E MWOD48635 Amauroderma rugosum JX01 China

- Am20

KJ531675 Amauroderma rugosum Zhou547 China

MKO077646 Amauroderma rugosum GACP168072707 ThaiLand
- KU219982 Amauroderma rugosum Cui 8795 China

(A)

1

=1
=3

01629564 Amauroderma rugosum RGZ China

MT860727 Amauroderma rugosum RFZ520 China
—— KJ531664 Amauroderma rugosum Cui 9011 China
- MG021113 Amauroderma rugosum CH8/1 China

‘| MN523223 Amaurederma rugosum ZD 16071219 China

wnsoSnA VPO VU

L]

e

0020

FJ154784 Amauroderma subresinosum THP48 Taiwan
4(M|:FJ154732 Amauroderma subresinosum THP16 Tawan
KJ531649 Amauroderma subresinosum Wei 5569 China
(C) w0 - KU315201 Amauroderma sprucei FLOR52184 Brazil
I KU315200 Amauroderma sprucei FLORS52191 Brazil
MF409958 Amauroderma schomburgkii HUEFS/DHCR504 Brazil

%8
z —T
(D) KT006608 Amauroderma schomburgkii URM84228 Brazil

a9 KR816522 Amauroderma schomburgkii FLOR52177 Brazil
24 KR816529 Amauroderma calcitum FLOR52230 Brazi
100 ' KR816528 Amauroderma calcitum FLOR50931 Brazil

4? JN184397 Tomophagus cattienensis CT99 Vietnam
100 JX310825 Tomophagus colossus URM80450 Brazil

Nhom ngoai

Hinh 2. CAy phat sinh loai ciia nAm A. rugosum chiing Am20
dua trén trinh tu nucleotid vang ITS. Gia tri ML bootstrap trén 50%

3.2. Cay phat sinh loai ctia nam linh chi
den chiing Am20

Trinh tu nucleotide vung ITS cta chung
nim Am20 c6 do dai 716bp, két qua so sanh véi
cic trinh tu tham chiéu da dugc cong bd trén
Genbank cho thidy, chiing ndm Am20 c6 do
tuong déng cao (trén 99%) v6i cac loai
A. rugosum nhu MKO077647, KU219982,
KJ531675, OL629564, MKO077646, MN523223
(Bang 1).

Cay phat sinh loai dugc xdy dung bing
phian mém MEGA X dya trén dit liéu nucleotide
cia mau Am20 va 22 trinh tu truy xudt tu

Genbank. Trong d6 Tomophagus cattienensis
CT199 va Tomophagus colossus URMS80450
duge st dung lam nhém ngoai. Phan tich cay
phat sinh loai (Hinh 2) cho thay cac trinh tu ITS
nay c6 thé phan chia thanh 4 nhém: Nhém A,
bao gém trinh ty miu Am20 va 10 trinh tu
A. rugosum dugc truy xuat trén Genbank, gii
tri bootstrap 14 100%. Nhém B, bao gém cac
trinh tu A. subresinosum, gia tri bootstrap la
100%. Nhém C, bao gém céc trinh tu A. sprucei
c6 ngudn gbc tu Brazil véi gia tri bootstrap
100%. Nhém D, bao gdém cac trinh tu
A. schomburgkii, A. calcitum c6 ngudn géc tit
Brazil véi gia tri bootstrap 99%. Nhém nay c6
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thé chia thanh hai nhém phu: nhém phu thu
nhat bao gom A. schomburgkii
HUEFS/DHCR504 va A. schomburgkii UMR
84288 vdi gia tri bootstrap 98%; nhém phu tha
hai goém A. schomburgkii FLOR52177 va
A. calcitum FLOR52230, FLOR50931 véi gia tri
bootstrap 74%.

3.3. Anh huéng ctia mébi trudng nudi cay

Hé sgi ndm A.rugosum ching Am20 c6 thé
sinh trudng trén 3 loai méi trudng MEA, PDA,
SDA. Trén moi trudng CZ khéng ghi nhan su
sinh trudng cta hé sgi ndm chung Am20. Kha
ning sinh trudng hé sgi cia ching Am20 trén
mdi truong MEA, PDA va SDA c¢6 su sai khéac
théng ké P <0,05. Chung nim Am20 sinh
truéng nhanh nh4t khi dugc nuéi trén méi
truong PDA, téc d6 sinh truéng hé sgi dat
6,55 = 0,10 mm/ngay, sinh khéi sgi ndm dat
0,247 £ 0,011g, mat do hé sgi hai day (SC, Hinh 3).

Lua chon ding méi trudng nudi cdy tdi uu
cho su sinh trudng, phat trién ciia ndm la diéu
kién cAn dé dam bao dugc ning sudt ndm. Cac
mdi truong nhu PDA, PGA (Potatose Glucose
Agar), MEA va MCM (Mushroom Complete

Medium) 14 nhiing méi truong duge ghi nhan 1a
tot nhat cho sinh trudng ctua nhiéu loai ndm
dam. Trong d6, mdi truong PDA va MEA mang
lai hiéu qua t61 da déi véi sinh trudng hé sgi
ndm do chita nhiéu thanh phan dinh dudng phu
hgp (Krupodorova & cs., 2021). Mutaat & cs.
(2010) cho biét, hé sgi nAm Amauroderma sp. c6
thé sinh trudng t6t trén méi trusng PDA hoic
moi truong 16ng tir dich chiét khoai tay.

3.4. Anh huéng ctia pH

Hé s¢i ndm chting Am20 c6 thé sinh trudng
trén moi trusng PDA c6 gia tri pH truéc khi
tring trong khoang pH tit 5-8. Tuy nhién, téc do
sinh trudng, sinh khoi va mat do hé soi c6 su sai
khac (P <0,05) gitia cac gia tri pH. Hé s¢i ndm
ching Am20 sinh trudng nhanh nhat tai gia tri
pH 6-7, téc d6 sinh trudng hé s¢i ndm dat
6,36 = 0,12 dén 6,58 = 0,07 mm/ngay, sinh khéi
hé sgi tit 0,217 + 0,012 dén 0,207 + 0,005g, mat
d6 hé sgi hoi day (SC, Hinh 4). Tai gia tri
pH5 truéec khi kht trung, chung Am20 sinh
trudng cham nhat, toc do sinh trudng hé soi dat
3,69 + 0,14 mm/ngay.

Bang 2. Sinh truéng hé s¢i nAm ctia chiing Am20 trén cac loai méi trudng nudi ciy

Mai trwéng nudi cay Tbc do sinh trudng hé soi (mm/ngay) Sinh khéi hé soi (gam) Mat a6 hé soi
MEA 6,01°+0,16 0,202° + 0,012 scC
PDA 6,55° + 0,10 0,247" + 0,011 sc
SDA 3,87°+ 0,09 0,148° + 0,018 c
cz 0,0" £ 0,00 0,0°£0,0 -

Ghi chi: Gi4 tri la gi4 tri trung binh + SD ctia téc dé sinh trudng hé soi, sinh khéi sgi naim. Céc chii cai
khéc nhau trong cting mét cét Ia khac nhau cé y nghia théng ké theo xép hang Duncan véi P <0,05.

MEA PDA

SDA Ccz

Hinh 3. Hé sgi nAm chiing Am20 sau 5 ngay nudi sgi trén cac méi trudng nudi cay
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Bang 3. Sinh trudng hé sgi nAim
cuia ching Am20 trén cac pH méi trudng khac nhau

pH Téc d6 sinh trwdng hé sgi (mm/ngay) Sinh khéi hé soi (gam) Mat do hé soi
5 3,59°+ 0,14 0,153% £ 0,014 SC
6 6,58% + 0,07 0,242" £ 0,011 SC
7 6,36° £ 0,12 0,217% £ 0,012 sC
8 4,84° £ 0,08 0,167° £ 0,010 sc

Ghi chi: Gia tri la gi4 tri trung binh + SD cua téc do sinh trudng hé sgi, sinh khéi
sgi ndm. Céc chit ci khac nhau trong cting mot cét 1a khac nhau cé y nghia théng

ké theo xép hang Duncan véi P <0,05.

pH5 pH6

pH7 pH8

Hinh 4. Hé sgi nAm chiing Am20 sau 5 ngay nudi sgi trén pH méi truong khac nhau

pH moi trudng tac dong dén su sinh trudng
cla soi ndm théng qua su phan héa chtic ning
clla mang t& bao va anh hudng dén qui trinh
tong hop chat chuyén héa. P pH con anh hudng
dén do hoa tan ctia cac loai muéi va su hap thu
cic chit can thiét tir méi trudng cia mang té bao.
M&i loai ndm dudc ghi nhéan sinh truéng nhanh
nhat 6 mot pham vi pH nhat dinh, thuong dao
dong tu 3-9 (Krupodorova & cs., 2021). Loai ndm
G. lucidum thich hgp véi pH4-9 (Nguyen & cs.,
2019), G. orbiforme v6i pH4-6 (Wannasawang &
cs., 2023), A. subresinosum v6i pH5 (Tran Thu
Ha & cs., 2023) va A. subrugosum vé6i pH 6-7,5
(Gaijuan & cs., 2015). Gia tri pH 6-7 duge xéac
dinh 14 pH moi trudng t61 vu trude khii trung doi
v6i ndm A. rugosum chung Am20. K&t qua nay
phit hgp véi bao cao cia Tran Viét Hung & cs.
(2021), trong d6 ghi
A. subresinosum gia téng kich thudc hé sgi manh
nhat é gia tri pH7.

nhan ching nim

3.5. Anh huéng ctia nhiét do

Hé sgi ndm chting Am20 sinh truéng nhanh
nhat khi duge nudi ¢ nhiét d6 30°C véi téc sinh

trudng hé sdi dat 6,78 £ 0,10 mm/ngay, sinh khéi
hé soi dat 0,304 + 0,008g, mat d6 hé sgi ndm day
(C, Hinh 5). O nhiét do 20°C sinh trudng ctia hé
sdi ctia chiing ndm gidm, tdc do sinh trudng hé
sgi dat 1,72 + 0,06 mm/ngay. O nhiét do 35°C hé
sdi ndm cta ching Am20 khéng c6 kha ning
sinh trudng (Bang 4, Hinh 5).

Nhiét d6 anh hudng truc tiép dén qua
trinh dong hoéa, van chuyén chit dinh dudng,
hé hép va sinh téng hgp cia ndm (Krupodorova
& cs., 2021). Phén 16n cac loai ndm dam sinh
trudng dudc trong pham vi nhiét d6 nudi cay tu
20 dén 30°C. Jo & cs. (2006) bao cao rang su
sinh trudéng ctia hé s¢i ndm bi tic ché& 6 nhiét do
cao hon 30°C va thap hon 20°C. Gaijuan & cs.
(2015) xac dinh nhiét do t6i wu khi nudi soi
ndm chung A. subrugosum GZ-01 1a 28°C.
Tran Thu Ha & cs. (2023) cho biét nhiét d6 t6i
uu v6i ching nidm A. subresinosum Am4 la
25°C. Nghién ctiu nay xac dinh nhiét d¢ thich
hop cho su sinh truéng hé sdi ctia ndm
A. rugosum chiing Am20 1a 25-30°C, trong d6
t61 vu 1a 30°C.
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Bang 4. Sinh trudng hé sgi nAm ctia chung Am20 nuéi & cac nhiét dé khac nhau

Nhiét d6 (°C) Tbc d6 sinh trwdng hé soi (mm/ngay) Sinh khéi hé sgi (g) Mat do hé soi
20 1,72° £ 0,06 0,080° £ 0,008 SC
25 6,56" + 0,10 0,248° £ 0,005 SC
30 6,75°+ 0,10 0,304" £ 0,008 o]
35 0,0+ 0,00 0,0° £ 0,00 -

Ghi chi: Gia tri la gia tri trung binh £ SD ctia téc dé sinh trudng hé soi, sinh khéi sgi nim. Céc chit
cai khac nhau trong mét cot 1a khac nhau cé y nghia théng ké theo xép hang Duncan véi P <0,05.

20°C 25°C 30°C 35°C

Hinh 5. Hé sgi nAm chung Am20 sau 5 ngay nudi sgi ¢ cac nhiét dé khac nhau

Tée dd sinh trirdng hé sl (mmingay)

0 -
Mat do hé soi C C sC T

HatIldaté Hatliami Hatbo bo Hat ké

(a) (b)
Ghi chi: 1: Hat lda té, 2: Hat Iiia mi, 3: Hat bo bo, 4: Hat ké.

Hinh 6. T6c d6 sinh trudng hé sgi (a)
va mat do hé sgi nAm ching Am20 sau 10 ngay nudi sgi trén gia thé hat (b)

trudng nhanh nhét trén gia thé hat lda té, téc
do6 sinh trudng hé sgi 9,78 + 0,11 mm/ngay, mat

Sinh trudng hé sgi ndm A. rugosum ching d6 hé sgi day (C, Hinh 6b). Trén gia thé hat
Am?20 trén 4 loai gia thé hat gém hat laa té, lua bobo, hé s¢i ctia ching ndm sinh trudng véi toc
mi, bobo va ké cé su sai khac théng ké P <0,05 d6 cham nhAt, dat 5,49 + 0,31 mm/ngay, mat do
(Hinh 6a). Hé sgi ndm cta chiing Am20 sinh soi hoi day (SC, Hinh 6b).

3.6. Anh hudng ctia loai gia thé hat ngii céc
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Ghi chi: CT1: 100:0, CT2: 75:2, CT3: 50:50, CT4: 25:75 va CT5: 0:100.

Hinh 7. Sinh truéng hé sdi cia chiing Am20 trén cac loai co chat

ab

20

Thi gian hinh thanh qua thé

CT4 CT5

mm Khéi lwong qué (gamvidiy

cT1 cT2
= Thoi gian hinh thanh qué thé (ngay)

CT3

enb Budaj iguy

25+
e,
+
20+
S ®
=<
2 154 Hp
& ——
H
o 104 -
5 A
= o v . .,
- —_—
5 A v —=
0 T T T T T
CT1 CT2 CT3 CT4 CT5

Ghi chi: CT1: 100:0, CT2: 75:25; CT3: 50:50, CT4: 25:75 va CT5: 0:100.

Hinh 8. Sinh trudéng, phat trién qua thé ctia chiing nim Am20 trén cac loai co chat

CT1 CT2

CT3

CT4

CT5

Ghi chi: CT1: 100:0, CT2: 75:25; CT3: 50:50, CT4: 25:75 va CT5: 0:100.

Hinh 9. Hinh thai qua thé ching nAim Am20 trong trén cac loai co chat

Kich thuéc cua hat ngii coc anh hudng dén
kha nang sinh trudng ctia hé s¢i ndm. Cac hat
ngii coc 6 kich thuée nhé sé& nhanh chéng duge
bao boc bdi hé sgi ndm hon cac hat c6 kich thude
16n (Devi & Sumbali, 2021). Tuy nhién, cac loai
hat ngi céc 16n hon lai dude wu tién st dung dé

nhan nudéi hé sgi ndm, vi cac loai hat nay
thudng chta nhiéu dinh dudng hon, vita hé tro
tot su sinh trudng cua sgi nadm vira kéo dai thoi
gian luu trii giong ndm (Lee & cs., 2014). Thuc
t&, nhiéu loai hat ngii céc c6 kich thuée 16n nhu
hat ké, lda mi, cao luong, ngd, lia da duge su
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dung dé nhan nudi gitng ndm (Baghel & cs.,
2020; Devi & Sumbali, 2021; Gonkhom & cs.,
2022; Wannasawang & cs., 2023).

3.7. Anh hudng ctia thanh phan co chat

Hé soi ndm ching Am20 c¢6 thé sinh trudng
tét trén co chit gébm mun cua cao su, 16i ngd
nghién, b8 sung 10% cam gao va 1% CaCO,. Téc
do sinh trudng hé soi cia chiing nAm Am20 trén
cac co chit c6 ty 16 mun cua : 16i ngd khac nhau
khong sai khac théng ké, mat d6 hé sgi tit hoi
day dén day (Hinh 7). Ngugc lai, kha ning hinh
thanh va phét trién qua thé caa ching ndm
Am20 c6 su sai khéc gitia cic cong thiic co chat
(P <0,05). Chtiing nd&m Am20 nuéi trong trén co
chét c6 ty 1&é mun cua : 161 ngd 1a 100:0 (CT1) c6
thoi gian hinh thanh qua thé ngin nhét
(85,76 + 0,51 ngay), khéi lugng qua thé 16n nhat
dat 8,778 + 1,018 g/tui, ning sudt dat
21,1 + 2,45 g/kg co chit kho, qua thé dang tron,
can doi (Hinh 9). Trén co chat c6 ty 1é mun
cua:161 ngo 1a 25:75 (CT4) va 0:100 (CT5) nang
suét qua thé clia ching Am20 thap nhat

Mun cua va 16i ngd 12 hai trong s6 nhiing
loai nguyén liu chinh dé nudi trong ndm linh
chi (Zhou, 2017). Ueitele & cs. (2014) trong ndm
linh chi G. lucidum trén co chat 161 ngd ning
suit dat 5,32%, Nguyen & cs. (2019) tréng nadm
linh chi G. lucidum trén cé chadt mun cua nang
suit dat 2,49%. Nang suit ciia ndm linh chi phu
thudc vao thanh phan co chat, diéu kién méi
truong va chung giong (Ince & cs., 2024). Ning
suat cia ndm linh chi den A. elmerianum va
A. subresinosum troéng trén co chit min cua dat
lan lugt 1a 75-125 va 56 g/kg co chit. Nang suét
clla ndm G. carnosum trén cd chat c6 ty 1&é mun
cua cao chi€ém uu thé hon, dat 53,90 g/kg co chat
(Baktemur & cs., 2022).

4. KET LUAN

N4am linh chi den chiing Am20 thu thap tai
Péng Nai ¢6 dic diém hinh thai va trinh tu
nucleotide ving gen ITS tuong dong cao véi loai
A. rugosum, gia tri bootstrap trén ciy phat sinh
loai dat 100%. Hé sdi ndm A.rugosum ching
Am20 sinh trudng tét trén méi trudng PDA véi
pH truéc khii trung 1a 6-7 va nhiét 6 30°C. Cac
loai hat ngfi céc nhu ldia té va lia mi duge s
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dung dé€ nhan nu6i hé soi ching ndm Am20, hé
sdi clia chiing ndm téng trudng t6t nhat trén co
chét hat lda té. Ching ndm Am20 c¢6 thé hinh
thanh, phat trién qua thé trén co chit gdm mun
cua, 161 ngd nghién duge bd sung 10% cam gao,
1% CaCO,. N#ng suidt ndm linh chi den
A. rugosum chiing Am20 trén co chat cé ty 1é
mun cua : 161 ngd la 100:0 (89 mun cua, 10%
cam gao, 1% CaCO,) 14 16n nhat; khéi lugng qua
thé dat 8,778 + 1,018 gam/tdi, ning suét dat
21,1 + 2,45 g/kg cd chat kho.
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