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Tom tiit:
Nam Thwong hoang Sanghuangporus vaninii 12 loai nAm dwoc liéu giau cac hop chat
¢6 hoat tinh sinh hoc va c6 nhiéu tac dung dwoc 1y quan trong nhw: chong oxy héa,
chong khoi u, ting cwong mién dich. Nghién ciru nay nham muc dich t6i wu diéu kién
nhan nudi hé soi, qua thé ciia chiing nAm Thuwong hoang S. vaninii PLV1 thu thap tai
Vudn quéc gia Hoang Lién, tinh Lao Cai. Két qua nghién ciru cho thiy, hé s¢i cia
chiing nam PLV1 sinh truéng toi wu trén méi trwong PDA va MEA, pH 6, nhiét do
30°C. Glucose, peptone, cao nim men 1 ngudn carbon, nito' phut hop nhit thic day
hé soi nam sinh trueong. Qua thé ciia chung niam PLV1 c6 thé hinh thanh va phat trién
tot khi trong trén co chit mun cwa c6 bd sung cam ngd, cam gao hoiic cam mi v6i hiéu
suit sinh hoc dat tir 1,63+0,51 dén 2,09+0,90%. DAy l1a nghién ciru dau tién vé nudi
trong thanh cong loai S. vaninii & Viét Nam. Két qua nghién ctru cung cap co sé khoa
hoc quan trong cho viéc phat trién nudi trong loai S. vaninii tai Viét Nam, dong thoi
hd tro cic nghién ciru chuyén siu hon vé tiém niing duoc liéu ciia loai nam nay.
Tir khéa: mdi truwdng, ngudn carbon, ngudn nito, nhiét do, pH.
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Abstract:
Sanghuangporus vaninii is a species of medicinal mushroom rich in bioactive
compounds with remarkable pharmacological activities, including antioxidant,
anticancer, and immunomodulatory effects. This study aimed to optimise the
conditions for myecelial cultivation and fruiting body production of the S. vaninii
PLV1 strain collected from Hoang Lien National Park, Lao Cai Province, Vietnam.
The results showed that the PLV1 strain achieved optimal mycelial growth on PDA
and MEA media at pH 6 and 30°C. Glucose, peptone, and yeast extract were identified
as the most suitable carbon and nitrogen sources for promoting mycelial
development. Fruiting bodies of the PLV1 strain were successfully formed and
developed on sawdust-based substrates supplemented with corn bran, rice bran, or
wheat bran, achieving a biological efficiency from 1.63£0.51 to 2.09£0.90%. This is
the first study to successfully cultivate S. vaninii in Vietnam. These findings provide
an important scientific foundation for developing artificial cultivation protocols for
S. vaninii in Vietham and support further investigations into the medicinal potential
of this species.
Keywords: carbon source, media, nitrogen source, pH value, temperature.
Classification numbers: 1.6, 2.8, 4.1, 4.6
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1. Pit van dé

Sanghuangporus 13 mot chi nAm dugc tach tir phirc hop Inonotus linteus (ddng danh
Phellinus linteus), phan bb chu yéu ¢ ving 6n doi, can nhiét doi dén nhiét d6i [1]. Khoang
20 loai Sanghuangporus dugc chip nhan rong rii va duoc biét dén 1a ndim Thuong hoang
- “Sanghuang”, mot loai nim dugc lidu nbi tiéng [2]. Sanghuangporus duge biét dén voi
ham luong cac hop chat c6 hoat tinh sinh hoc phong phti nhu polysaccharides, polyphenols,
triterpenoids, flavonoids... va cac hoat tinh dugc 1y ndi bat nhu kha ning chdng khdi u,
oxy hoa, viém va khang khuan [3].

Sanghuangporus vaninii (Ljub.) L.W. Zhou va cs (2016) [4] 1a mot trong hai loai
Sanghuangporus c6 thé nudi trong thuong mai, phan bé & Pong Bic Trung Quédc, Han
Quéc, Pong Nga va Nhat Ban. Cac két qua nghién ciru vé mot sé hop chat co hoat tinh
sinh hoc ctiia ndm S. vaninii, dic biét 1a cac polysaccharides c6 lién quan dén kha nang
chéng oxy héa va chong té bao ung thu da khién S. vaninii trd thanh Gng vién noi bat
nghién ctru liéu phap diéu tri ung thu [3]. K thuat 1én men chim da va dang 1a phuong
phap chinh dé san xuét cac chit chuyén hoa tir nAm Sanghuangporus néi chung va nam S.
vaninii noi riéng. Uu diém cua phuong phap nay 1a don gian, ¢ thé kiém soat va diéu
chinh cho pht hop véi nhu cdu quy mé 16n hoic nhé khac nhau [5]. Trong san xuat, mic
dil nuoi trong nam S. vaninii da dat duoc thanh cong, nhung san luong ctia ndm S. vaninii
con thap, chua dap img dugc nhu cau st dung do thoi gian sinh trudng dai, dé bi sau bénh,
cac yéu cau vé diéu kién sinh 1y va méi trudng ngoai canh phirc tap [6].

O Viét Nam, gan 40 loai nAm Thuong hoang va cac loai giéng nim Thuong hoang
dugc xac dinh thudc cac chi Phellinus, Inonotus va Sanghuangporus da dugc ghi nhan.
Tuy nhién, nhiéu loai trong sd ndy da duoc chuyén sang chi ndm khac theo hé thong phan
loai hién dai [2, 7]. Thanh phan va ciu tric cac hop chat c6 trong cac loai nim Thuong
hoang cua Vi¢t Nam cling da dugc xac dinh nhu flavonoid, ergosterol va ergosterol
peroxide & loai Phellinus igniarius va P. gilvus [8, 9], hop chat phenolic va polysaccharides
& 10ai S. baumii va S. vaninii [7, 10]. TH.Y. Le va cs (2025) [7] d4 nghién ctru cac diéu

kién t6i wu cho sy san xudt B-glucan & chung S. vaninii thu thap tir Viét Nam. Cac diéu
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kién tdi vu phuc vu cho nuéi céy nhu moi truong, pH, nhiét do, nguén carbon, nito cling
da duoc khao sat va bao cao & mot s6 lodi nAm Thuong hoang thudc chi Phellinus [11-14].
Nhin chung, cac nghién ctru vé tdi wu diéu kién nudi cay dé san xuat hé soi va qua thé nam
Thuong hoang & Viét Nam con it, dic biét 1a loai S. vaninii. Nghién ctru ndy tip trung t6i
vu hoa didu kién nudi cay hé soi va qua thé ciia nAm Thuong hoang S. vaninii ching giong
PLV1 moi thu thap dugc tai Yén Bai, Viét Nam.
2. Pbi twgng va phwong phap nghién ciru

2.1. Déi twong

Chung nam Thuong hoang PLV1 duoc phan 1ap va lam thuan tir qua thé nam thu
thap tai Vuon qudc gia Hoang Lién, tinh Lao Cai (d6 cao 1635 m, trén cay Populus sp.).
Gidng ndm duoc bao quan va luu gilt & bd suu tap gidng ndm cua Trung tam Nghién ctu
va Phat trién Nam, Vién Di truyén Nong nghiép (ma chung AGI-PVL1) va bo suu tap giong
nam cua Vién Cong nghé Sinh hoc Ung dung (ABI-F000301).

2.2. Pinh danh bang sinh hoc phan ti

DNA bo gen duogc tach chiét tir hé soi bang phuong phap CTAB theo quy trinh cua
J.J. Doyle va cs (1987) [15]. Vung nrITS dugc khuéch dai bang cip moi ITS1/ITS4, chu
trinh nhiét cua phan tng PCR dugc thuc hién theo E. Wu va cs (2022) [16]. San pham PCR
duoc tinh sach bang ExoSAP-IT (Thermo Fisher, Hoa K¥) va duoc giai trinh tu tai Cong
ty 15 BASE (Malaysia). Két qua giai trinh tu duoc hién thi va hiéu chinh bing phin mém
ATGC (Genetyx, Nhat Ban). Céc trinh ty nucleotide c¢6 do twong dong cao nhat véi mau
nghién ctru da dugc truy xuét tir GenBank va duoc tich hop vao phan tich phat sinh loai
v6i cac trinh t chuan theo cong b cua S. Shen va cs (2021) [17]. Cac trinh ty nrITS duoc
sap giéng cot va cin chinh bang phan mém AliView 1.25. Phan tich cay phat sinh loai dugc
thuc hién bang MEGA 12 [18] sir dung phuong phap Maximum Likelihood theo mé hinh
tién hoa t6i wu K2+G+I, v6i bootstrap 1.000 1an lap. Trinh ty cia mau PLV1 dugc dang ky
1én GenBank (http://www.ncbi.nlm.nih.gov/genbank/) véi ma sb truy cap PX622562.

2.3. Pdnh gid khd ning sinh truwéng hé soi chiing ndm PLVI trén mot sé6 moi

truong dinh dwong co ban
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Hé soi cta ching gidng ndm Thugng hoang PLV1 duoc khao sat trén 5 loai moi
truong nudi cdy 1a potato dextrose agar (PDA), malt extract agar (MEA), mushroom
complete medium (MCM), Sabouraud dextrose agar (SDA) va Czapek-Dox medium
(CZA) duoc trinh bay trong bang 1. M6i trudng nudi cdy duoc hip khir tring & nhiét do
121°C trong 20 phit va rot vao cac dia Petri da hap khtr tring, mdi dia chira khoang 20 ml
moi truong. Mbi dia méi truong dugce céy mot mau giéng (@ 5 mm), duc tu ria khuan lac
7 ngay tudi. Cac dia dugc nudi ¢ 25°C, thoi gian 10 ngay.

Bang 1. Thanh phin mdi trueong nudi cay.

. Ham lwgng (g/l)
Thanh phan

PDA MEA SDA MCM CZA

Khoai tay 200

Dextrose 20 20

Sucrose 30
Glucose 20

Peptone 3 10 2

Cao nam men 2

Malt extract 30

MgS0..7H,0 0,5 0,5
KoHPO, 1 1
KH2PO, 0,5 1
NaNO; 3
KCI 0,5
FeS0..7H,0 0,01
Agar 20 20 20 20 20

2.4. Anh hwéng ciia pH

MBoi truong nudi cdy thich hop duoc Iya chon dé khoa sat anh hudng cua pH dén su
sinh truong cua hé sgi ching nim Thuong hoang PLV 1. Bém HEPES (4-(2-hydroxyethyl)-
1-piperazineethanesulfonic acid) dugc bd sung vao moi truong khao sat nham o6n dinh gia
tri pH v&i ham lugng 7,0 g/l. Moéi trudong dugc diéu chinh pH vé cac muc 5, 6, 7, 8 bﬁng
dung dich NaOH hoac HCI 1N.
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2.5. Anh hwéng ciia nhiét dé

H¢ soi cia chung nam Thuong hoang PLV1 duoc khao sat & 4 ngudng nhi¢t do la
20, 25, 30 va 35°C. Mo6i trudng va pH thich hop ¢ thi nghiém trén duoc st dung 1am nén
cho khao sat nhiét do.

2.6. Anh hwéng ciia nguon carbon

Dé khao sat anh hudng cua ngudn carbon dén kha ning sinh trudng hé soi ciia chiing
nam Thuong hoang PLV1, 5 loai dudng d3 dugce sir dung gdm fructose, glucose, maltose,
lactose va sorbitol v&i ham lugng 20 g/l. Mo1 truong thach co ban (basal medium) dugce st
dung dé nhan nudi hé soi ndm goém: peptone 2g/1, MgS04.7H,0 0,05 g/l, KH2PO4 0,46 g/l,
K>HPO4 1,0 g/l, thiamine-HC1 120 pg/l, agar 20 g/I, HEPES 7,0 g/l va 20 g/, mdi ngudn
carbon.

2.7. Anh hwéng ciia nguén nito

Thi nghiém duoc tién hanh trén moi trudng thach co ban (basal medium) gom
glucose 20 g/1, MgS04.7H20 0,05 g/1, KH2PO4 0,46 g/1, K:HPO4 1,0 g/1, thiamine-HCI 120
ng/l, agar 20 g/, HEPES 7,0 g/l va b6 sung 5 ngudn nito khac nhau (peptone, cao nim
men, amoni sulfat, natri nitrat va ure) dé Iwa chon nguén nito phu hop cho nhan nuoi hé¢
soi cta chung gidéng nim Thuong hoang PLV1. Mdi ngudn nito duoc bd sung vao moi
truong voi ham lugng 2 g/l

2.8. Pdnh gid sw hinh thanh qud thé

Meo gidng cap 2 duge chuan bi bang cach: Ngam hat 1aa té trong nude sach 6 tiéng,
sau d6 ludc dén khi hat Ita nirt vo. Hat lua sau khi nau dugc phdi tron véi 1% CaCOs va
dong vao chai thuy tinh. Hap khir trung 121°C trong 90 phut, sau khi nguoi cay 1 khoan
thach gidng cap 1. Nuoi soi dén khi moc day chai thi sir dung dé cay vao phoi.

Chung ndm Thugng hoang PLV1 duoc nudi trén 3 cong thic co chat khac nhau,
gém: CT1 (mun cua 99%, CaCOs 1%); CT2 (mun cua 84%, cam ngé 5%, cam gao 5%,
cam mi 5%, CaCOs3 1%); CT3 (mun cua 89%, cam ngd 5%, cam gao 5%, CaCO3 1%). Co
chét sau phéi tron duoc hiéu chinh dén d6 am 65+2%, pH 6.0 va chia vao cac tui nilon

polypropylen (19x37 cm), mdi tai chira 1200 g co chat (twong duong voi 500g co chat kho
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13%). Céc tai phoi duge hp khir tring ¢ 121°C, trong 180 phut; sau d6, duoc 1am ngudi
vé nhiét 46 phong. Mdi tai phoi duge ciy 5 g meo gidng dd chuan bi sin nhu trén. Nubi
wom hé s¢i & trong tdi, nhiét do 25-28°C dén khi hé soi moc kin ddy. Két thiic giai doan
wom soi, cac tui phoi duge chuyén sang nha trong dé ra qua thé, didu kién nudi qua thé &
nhiét d6 25+2°C, do 4m khong khi 80-85%, cuong d6 anh sang khoang 300 lux [19].

2.9. Cac chi tiéu theo doi

Kha ning sinh trudng cua hé soi ching giéng ndm Thuong hoang PLV1 dugc ddnh
gia thong qua chi tiéu: toc do sinh truéng hé soi (mm/ngay), dic diém va mau sic khuin
lac, mat d6 va cdu trac hé soi. Tdc d6 sinh trudng h¢ soi duoc tinh béng trung binh dudng
kinh khuan lac trén mot don vi thoi gian (mm/ngay). Mau sic khuan lac dugc mo ta: dua
theo bang mau chuan ‘Methuen handbook of colour’ [20]. Mat d0 hé s¢i1 dugc quan sat va
danh gia theo 4 muec: hé s¢1 day (Compact-C), hé so1 hoi day (Somewhat compact-SC), h¢
s0i hoi mong (Somewhat thin-ST) va hé sgi mong (Thin-T) [21]. Cau trac hé soi nam: dang
bong xdp (cottony), dang bong day (tomentose), dang bong roi (floccose), dang ré phan
nhanh (rhizomorph), dang €p sat (appressed) dugc mo ta theo Stamets & Chilton [22]. Cac
chi tiéu theo ddi vé kha nang hinh thanh va phat trién qua thé gdm co: thoi gian hinh thanh
qua thé (ngay); kich thudc qua thé (mm); ning suit nim kho (gam/tai co chat) va hiéu suat
sinh hoc (Biologicalefficiency/BE%). Hiéu suat sinh hoc dugc xac dinh bang cong thirc
[23]:

Khéi lwgng ndm kho
Khoi lwgng co chit kho

BE% x100%

2.10. Xi¢ ly sé liéu

Thi nghiém duoc thiét ké theo kiéu hoan toan ngﬁu nhién, mot nhan té, l1ap lai 6 lan
(n=6). Téc do sinh trudng, kich thudc, khbi lugng va hiéu suét sinh hoc cia qua thé dugc
ghi nhan. Két qua nghién ctru dugc xtr Iy théng ké bang phan mém GraphPad Prism v9.1.
Su khac biét giita cac nghiém thirc dugc kiém tra bang phan tich phuong sai ANOVA mot
chiéu (one-way) va so sanh trung binh cac nhém bang phép kiém dinh Tukey & mirc ¥
nghia p<0,05. S liéu dugc biéu dién ¢ dang gi tri trung binh + d6 l1éch chuan (mean +

SD).
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3. Két qua va ban luin

3.1. Pinh danh chiing ndm PLV1 dwa trén trinh tw ITS

97

JN169788 | Sanghuangporus vaninii Wei 3382 | Trung Quéc
MT421906 | Sanghuangporus vaninii HMAS-DB2 | Trung Quéc

100 PX622562 | Sanghuangporus vaninii PLV1 | Viét Nam

AF153007 | Sanghuangporus vaninii MPNU 7010 | Han Quéc
JNB42592 | Sanghuangporus vaninii CJC01 | Bai Loan

JN642591 | Sanghuangporus vaninii Dai 7011 | Trung Quéc

99y KY328312 | Sanghuangporus quercicola Li1148 | Trung Quéc
MT348587 | Sanghuangporus quercicola Wei 7575" | Trung Quéc
0Q091941 | Sanghuangporus mongolicus HMJAU 67036 | Trung Quéc
0Q091943 | Sanghuangporus mongolicus HMJAU 67038 | Trung Quéc
JN642576| Sanghuangporus sanghuang WD-1222 | Nhat Ban

JN794061 | Sanghuangporus sanghuang Wu 0903-1" | Trung Quéc

99r MT348589 | Sanghuangporus weigelae Dai 16072 | Trung Quéc

JNB42596 | Sanghuangporus weigelae WD-1838" | Trung Quéc

JN642575 | Sanghuangporus lonicerinus TAA 55428 | Turkmenistan
MT348583 | Sanghuangporus lonicerinus TAA 55696 | Turkmenistan

> - MT348577 | Sanghuangporus alpinus Yuan 6396 | Trung Québc
JQ860313 | Sanghuangporus alpinus Cui 9646 | Trung Quéc
991 KT862142 | Sanghuangporus baumii AS1 26030 | Han Quéc

KY328305 | Sanghuangporus baumii Cui 11903 | Trung Quéc
99) KRO73081 | Sanghuangporus ligneus MG12 | Iran
KR073082 | Sanghuangporus ligneus MG13 | Iran
MT348582 | Sanghuangporus lonicericola Dai 17304 | Trung Quéc
JN642571 | Sanghuangporus lonicericola Dai 17304 | Trung Quéc
KP030790 | Tropicoporus excentrodendri Yuan 62327 | Trung Quédc

95

95
—{——— JQ860323 | Tropicoporus linteus JV 0904/140 | Trung Québc

—
0.05

MZ484537 | Phellinus cuspidatus Dai 19837 | Trung Quéc

99
——— L «Rot3061 | Phellinus igninarius JV 9411/5 | Séc

Hinh 1. Ciy phat sinh loai xay dung tir dir liéu nrITS bing phwong phap Maximum

Likelihood thé hién vi

tri phan loai cua chung PLV1.

Bo dit liéu nrITS bao gém 28 trinh tu véi do dai 779 nu bao gom gap, dai dién cho

14 taxa. Két qua phan tich phat sinh loai bang Maximum Likelohood cho thay, trinh tu ctia

chung PLV1 nhém véi

cac mau Sanghuangporus vaninii & Trung Quodc, Dai Loan (Trung

Quéc) va Han Qudc véi gia tri bootstrap 100% (hinh 1). Cac loai Sanghuangporus nhém

v6i nhau thanh mot nhom don nganh (bootstrap 97%), phan biét v6i chi ho hang gan

Tropicoporus va Phellinus sensu stricto. Két qua phan tich nay twong dong vdi cac bao cdo

cua Zhou va cs (2016)

[4], S. Shen va cs (2021) [17]. Két qua nay xac nhan chung PLV1

thudc loai Sanghuangporus vaninii.

10
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3.2. Khd ndng sinh triweéng hé soi chiing ndm PLVI trén mét sé méi truwong dinh
dwong co ban

Két qua khao sat kha nang sinh trudng ctia hé soi ching gidng nam Thuong hoang
PLV1 trén mot s6 moi truong dinh dudng co ban dugc thé hién & bang 2 va hinh 2. H¢ soi
nam sinh trudng tot nhat trén hai méi truong PDA va MEA, toc d6 sinh truong cta hé soi
dat 1an luot 13 3,39+0,1 va 3,44+0,13 mm/ngay (p>0,05). Tuy nhién, trén moi truong MEA,
khuan lac tron, ria déu, mat d6 day (C), mau tring (1A1) dén tring hoi vang (1A2); nguoc
lai trén moi truong PDA, khuan lac tron, déu, mat do hé soi hoi day (SC), mau sdc tuong
tur (hinh 1). Mdi trudng SDA, MCM, CZA dugc ghi nhan 13 khong phit hop cho hé sgi ndm
chung ndm PLV1 sinh truong. PDA va MEA 14 nhitng loai méi trudng ban téng hop, c6
nhiéu thanh phan dinh dudng pht hop cho hé s¢i ciia nhiéu loai ndm sinh truéng [24] va
chung ciing dd dugc bao cao 13 mot trong cac loai méi trudng nudi cdy phu hop véi loai S,
baumii (d6ng danh Phellinus baumii) [21, 25] va S. vaninii [7].
Bang 2. Toc dd sinh truéng, dic diém khuan lac va hé soi nAm Thuong hoang trén

cac moi trueong nudi cay khac nhau.

Toéc dosinh  Khuan lac Hé soi
M@bi truong trudng 3 , ,
. Ddc diem Mau sac Mdgtdyp Cau trac
(mm/ngay)
. . trang (1A1) - trang o
PDA 3,39%+0,1 tron, 161, ria déu SC dang bbng xop
hoi vang (1A2)
tron, 10i, trang (1A1) - trang o
SDA 2,63°+0,13 . . C dang bong xop
ria khong deu hoi vang (1A2)
tron, 15i, ria tring (1A1) - tring o
MEA 3,44°40,13 . ) C dang bdng xop
khong deu hoi vang (1A2)
MCM 2,64°40,13  tron, I0i, iadéu  trang (1A1) ST dang bong xdop
o . \ dang bdng xop
CZA 0,82°+0,11 tron, 161, ria déu vang nhat (1A4) ST

dén dang ép sat

Ghi cha: Cac chit cai khac nhau trong cting mot cot biéu thi sai khac co y nghia thong ké voi mirc y nghia

p<0,05.
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PDA SDA MEA MCM CZA

Hinh 2. Hinh thai hé s¢i ciia chiing nAm Thwong hoang PLV1 trén céc loai mdi trudng
sau 10 ngay ciy giong.

3.3. Anh huéng ciia pH

Hé soi nAm Thuong hoang ching PLV1 c¢6 thé sinh trudng trén moi truong MEA
voi pH 4.0-8.0, tuy nhién tdc do sinh trudng, mat do hé sgi co sy sai khac gilra cac muirc
pH (p<0,05) (bang 3 va hinh 3). Tai gié tri pH 6.0, hé soi ctia ching nam PLV 1 sinh trudng
v6i toc do nhanh nhat, dat 3,43+0,05 mm/ngay, mat d6 hé soi day (C), mau trang(1A1).
Trén mdi truong ¢d pH 5.0 va 7.0, toc do ting trudong hé soi ctia chung nim PLV1 lan luot
14 2,38+0,09; 2,08+0,11 mm/ngay. Moi truong véi pH 8.0 trc ché sy ting truong cia hé soi
chung ndm PLV 1, téc d6 sinh truong chi dat 1,41+0,09 mm/ngay, mat d6 hé soi hoi day,
hé soi mau trang hoi vang (1A2). H. Hur va cs (2007) [25] chi ra sy tang truéng hé soi clia
chung nim S. baumii TUM 3169 c6 ngudn gdc tir Cong hoa Séc thich hop v6i moi trudng
c6 pH 6.0-7.0, nguoc lai chung nam S. vaninii thu thap tai Viét Nam sinh truong t6i wu &
pH 8.0 [7].
Bang 3. Toc d sinh truéng, dic diém khuan lac va hé soi nAm Thuong hoang trén

cac gia tri pH khao sat khac nhau.

Téc dp sinh Khuin lac He soi
pH truéng , o .
R DPac diem Mau sac Mgtdo Cau trac
(mm/ngay)
VN trang hoi vang
tron, 161, ria . .
5,0 2,38°+0,09 £ (1A2) - xam hoi  SC dang bong roi
eu
xanh (1B2)
tron, 13i, ria . X _
6,0 3,43%+0,05 @ trang (1A1) C dang béng roi
eu

12
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vang nhat (1A3)

tron, 10i, ria _
7,0 2,08°+0,11 @ - vang hoi xam SC dang bong roi
éu
(1B4)
tron, 10i, ria trang hoi vang X _
8,0 1,41%+0,09 . SC dang béng roi
déu (1A2)

Ghi chii: Céc chit cai khac nhau trong cling mot cot biéu thi sai khac c¢6 y nghia thong ké v6i murc y nghia

p<0,05.

pH 5.0 pH 6.0 pH 7.0 pH 8.0

Hinh 3. Hinh thai hé s¢i ciia chiing nAm Thuwong hoang PLV1 trén méi trwong MEA
& cac mirc pH khac nhau sau 10 ngay ciy gidng.

3.4. Anh hwéng ciia nhigt dé

Nhiét do 1a yéu t6 ngoai canh quan trong anh huéng tryc tiép dén kha ning sinh
truong hé soi ciia chung nim trén méi truong nudi cdy [24]. Két qua khao sat téc do sinh
truong hé soi ciia ching nam Thuong hoang PLV1 & 5 ngudng nhiét d6 (15, 20, 25, 30,
35°C) dugc trinh bay & bang 4 va hinh 4. Ching ndm PLV1 sinh trudng t6i wu ¢ nhiét do
30°C (p<0,05), téc do sinh truong dat 3,63+0,08 mm/ngay, mat do hé soi day (C), hé soi
c6 mau trang (1A1) dén tring hoi vang (1A2). Nhiét do cao (35°C) anh hudng rd rét dén
mat do sgi cia ching giéng PLV1, khuén lac tron, 16i, sgi ndm co cum tao thanh cac bo
soi, soi nam phan bd mong (ST) (hinh 3). H¢ s¢i cua chung nam bi (rc ché nhanh chéng
khi nuéi ¢ nhiét d6 thip hon 20°C. H. Hur va cs (2007) [25] bao cdo rang, nhiét 46 nudi
soi t6i wu d6i v6i ndm S. baumii 1a 25-30°C, T.H.Y. Le va cs (2025) [7] bao cao 30°C 1a

nhiét dJ to61 uu cho h¢ sg1i nam S. vaninii sinh trudng.

13
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Bang 4. Téc dd sinh trwéng, dic diém khuian lac va hé s¢i nAm Thuong hoang & cac

mirc nhi€t d¢ khao sat khac nhau.

_ Téc dé sinh Khuan lac Hé soi
Nhiét do
truéng ; . ;
(°C) . Ddc diem Mau sac Mdtdé Cau trac
(mm/ngay)

tron, 10i, ria trang hoi vang }
15 1,05%+0,07 . C dang ré

déu (1A2)

tron, 10i, ria vang hoi xam X _
20 2,70°40,12 . SC dang bong roi

déu (1B3)

tron, 10i, ria ) i _
25 3,45+0,12 4 trang (1A1) C dang bong roi

eu
. trang (1A1) -

tron, 10i, ria , . ]

30 3,63°+0,08 £ trang hoi vang C dang béng roi
eu
(1A2)
. trang (1A1) -

tron, 101, ria R .
35 3,38"+0,10 . xam hoi xanh ST dang bong roi

khong déu

(1B2)

Ghi chii: Céc chit cai khac nhau trong cing mét cot biéu thi sai khac c¢6 ¥ nghia thong ké véi murc y nghia

p<0,05.

15°C 20°C 25°C 30°C 35°C

Hinh 4. Hinh thii hé s¢i ciia chiing nAm Thuwong hoang PLV1 trén méi trwong MEA
& cac nguong nhiét do khac nhau sau 10 ngay cay giong.

3.5. Anh hwéng ciia nguén carbon

Nam Thuong hoang ching PLV1 ¢6 thé sinh truong hé soi trén mdi trudng co ban
(basal medium) c6 b sung 5 ngudn carbon (bang 5, hinh 5) gdm: fructose, glucose, lactose,
maltose va sorbitol. Két qua cho thay, glucose 14 ngudn carbon t6i wu dé hé soi ching nim

PLV1 sinh truéng, tiép dén 1a fructose, maltose va sorbitol. Lactose dugc quan st 1a khong

14



DOI: 10.31276/VJST.2025.3742 Khoa hoc Tw nhién | Khoa hoc si séng
Khoa hec Ky thuat va Cong ngh¢ | Cong nghé sinh hoc cong nghiép
Khoa hoc Nong nghiép | Trong trot, Céng nghé sinh hoc trong néng nghiép, thuy sdn

pht hop cho hé soi nAm Thuong hoang ching PLV1 sinh truéng, toc do ting trudng hé soi
chi dat 0,68+0,11 mm/ngay. Glucose, fructose cung vdi sucrose, tinh bdt va dextrin cling
d3 duoc bao cdo 12 ngudn carbon tdi wu cho hé sgi ndm Sanghuangporus spp. sinh truong
va sinh tong hop cac chit chuyén hoa trong cac nghién ctru trude day [5, 7, 25, 26].

Bang 5. Toc do sinh trwéng, dic diém khuan lac va hé sgi nAm Thwong hoang trén

moi trwomg chira cac nguon carbon khac nhau.

) Toc dg sinh Khuan lac Hé sgi
Nguon
truéng ) , B
carbon . Ddc diem Mau sac Mdtdp Cau trac
(mm/ngay)
. R xam hoi xanh
gan tron, ) R
Fructose 2,68°+0,12 , . (1B2)-vanghoi ST dang ré
phang, ria déu ]
xam (4B4)
. , trang hoi vang
tron, phang, _ . ]
Glucose 3,01°+0,06 . (1A2) - vang hoi SC dang bong roi
ria deu )
xam (4B4)
gan tron, loi, . . ]
Lactose 0,68°+0,11 . vang nhat (1A3) SC dang bong roi
ria khong deu
NV trang hoi vang
tron, 10i, ria . . ]
Maltose 2,24°+0,09 @ (1A2) - vang SC dang béng roi
eu
nhat (1A3)
. , trang hoi vang . )
) tron, phang, . dang bong roi
Sorbitol 1,65%+0,08 o (1A2) - vang ST ) N
ria déu dén dang ré

nhat (1A3)

Ghi cha: Cac chit cai khac nhau trong cting mot cot biéu thi sai khac co y nghia thong ké voi mirc y nghia

p<0,05.

Fructose Glucose Lactose Maltose Sorlbitol
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Hinh 5. Hinh thai hé sgi ciia chiing nAm Thuong hoang PLV1 trén méi trudng co
ban c¢6 bd sung cic ngudn cabon sau 10 ngay nudi s¢i.

3.6. Anh hwéng ciia nguén nito

Trong s6 5 ngudn nito khao sat, hé soi ctia chung ndm PLV1 sinh truéng nhanh nhét
trén moi truong c6 bd sung peptone va cao nam men (p>0,05), toc do sinh truong cua hé
soi dat lan luot 1a 2,54+0,11 va 2,48+0,06 mm/ngay. Nguoc lai, trén moi truong bd sung
(NH4)2S04 va NaNO; tang truéng cua hé soi ndm PLV1 bi trc ché va gan nhu khong sinh
truong khi bo sung ure (bang 6, hinh 6). Nito hitu co 1a ngudn dinh dudng dugce nhiéu
chung, lodi nAm wu tién str dung [24]. Tuong ty, cic nguon nito hiru co nhu cao ndm men,
chiét xuat mach nha ciing da duoc ghi nhan 1a ngudn nito tdi wu cho ndm S. sanghuang
[26], S. baumii [25], S. vaninii [7] ting tudng hé soi va sinh tong hop cac hop chat sinh hoc
nhu hispidin. Cac mudi amoni, nitrat cling vo co ciing d3 duoc bao cdo 14 ngudn nito khong
pht hop cho sinh trudng ciia nhiéu loai ndm [27-30] bao gdm ca loai Sanghuangporus spp.
[5, 25, 30].
Bang 6. Toc dd sinh trwéng, dic diém khuin lac va hé soi nAm Thuong hoang trén

moi trwdmg chira cic ngudn nito khac nhau.

Téc do sinh Khuan lac He soi
Nguﬁn nito’ truwéng ) R i i .
. Dac diem Mau sac Mgtdg Cau truc
(mm/ngay)
gan tron, 10i, i . .
Peptone 2,54*+0,11 . vang nhat (1A3) SC dang bong roi
ria deu
) gan tron, vang hoi xam X _
Caonam men  2,48%+0,06 , . ST dang bong roi
phang, riadéu  (1B3)
gan tron, trang hoi vang i _
(NH4)2S04 0,83°+0,06 . . ST dang bong roi
phang, riadéu (1A2)
gﬁn tron, x4m hoi xanh . )
NaNOs 1,04°+0,06 T dang bong roi

phing, riadéu  (1B2)

gan tron,
Ure 0,019+0,01 , . - - -
phang, ria déu
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Ghi cha: Cac chit cai khac nhau trong cting méot cot biéu thi sai khac co y nghia thong ké voi mirc y nghia

p<0,05.

(NH4):SO4 NaNO;

Peptone Cao nim men Uré
Hinh 6. Hinh thai hé s¢i ciia chiing nim Thugng hoang chiing PLV1 trén méi truwong
co ban c6 bd sung cic ngudn nito sau 10 ngay nudi soi.

3.7. Sw hinh thanh qua thé

Thanh phan co chat anh hudng dén kha nang sinh truong hé soi, qua thé cua chiing
nam Thuong hoang PLV1 (bang 7 va hinh 7). Thoi gian sinh trudng hé soi, hinh thanh qua
thé cua ching giéng PLV1 tai cong thic co chat (CT2) gdm mun cua 84%, cam ngd 5%,
cam gao 5%, cam mi 5%, CaCOs3 1% 1a ngin nhat, 1an luot 1a 43,33+2,58 va 47,7342,46
ngdy. Kha nang hinh thanh va phét trién qua thé ciia ching giéng Thuong hoang PLV1
trong trén cac loai co chat ciing c6 sy sai khac (p<0,05). Trén co chat CT1 gdm mun cua
99%, CaCOs3 1% ching giéng nim PLV1 hinh thanh mam qué thé nhung qua thé khong
phat trién (hinh 7). Tai céng thitc CT2, CT3 qué thé ndm Thuong hoang PLV 1 sinh trudng
va phat trién tot, nang sudt nAm kho dat 1an luot 10,47+4,49 va 8,13+2,56 g/thi, hiéu suét
sinh hoc (BE%) 14 2,09+0,90 va 1,63+0,51% (p>0,05). Y.Z. Wu va cs (2014) [19] cho biét,
nang suat nudi trong nam S. vaninii rat thap, ty 1é nam kho thu duoc trén nguyén li¢u kho
khoang 3%. Va day chinh 14 1y do khién viéc nudi trong ndm S. vaninii trd nén rat ton kém.
Ngoai ra, cac bao c4o ciing nhan manh rang cic nam Thuong hoang s& rat dé bi thoai hoa
trong qua trinh qua trinh canh tac, do d6 viéc sang loc cac chiing giéng nam Thugng hoang
chat luong va cai thién quy trinh nudi trong dong vai tro rat quan trong [4].
Bang 7. Pic diém ndng hoc va hiéu suit sinh hoc ciia nAm Thwong hoang nudi trong

trén 3 cong thirc co chit khac nhau.
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KTngang KT doc . Khoi lwong
Cong TGSTHS TGHTQT ., ., b day qua I
. R qua thé qua thé . qua thé kh6 BE (%)
thic  (ngay) (ngay) thé (mm)
(mm) (mm) (9)

CTl 52,33%+2,23 82,73%+2,12 - - - - -

CT2  43,33%+258 77,00°42,56 78,53°+9,33 50,6°+8,49 17,47°+9,84 10,47*+4,49  2,09%+0,90

CT3 47,732,446 80,20°+2,51 65,00°+7,33  49,6%6,72 19,73%8,00 8,13%+2,56 1,632+0,51
Ghi chii: TGSTHS: Thoi gian sinh truong hé soi; TGHTQT: Thoi gian hinh thanh qua thé (ngay); KT: Kich
thuéc; BE: Hiéu suat sinh hoc (%).

Hinh 7. Hinh thai qua thé nAm Thwong hoang chiing PLV1 nudi trong trén gia thé sir
dung cic cong thirc co chit sau 120 ngay.
4. Két luan

Chung ndm Thuong hoang S. vaninii PLV1 phan lap tai Viét Nam sinh truéng hé
s0i toi wu trén moi truong PDA, MEA, pH 6, nhiét 6 30°C. Pdi véi ngudn dinh dudng
carbon va nito, toc do tang trudng cua hé soi cia ching PLV1 dat nhanh nhéat khi st dung
glucose, peptone hodc cao ndm men. Chung nim S. vaninii PLV1 ¢6 kha ning hinh thanh
va phat trién qua thé trén co chat mun cwa 84%, cam ngd 5%, cam gao 5%, cam mi 5% va
CaCOs 1% hoidc co chat mun cua 89%, cam ngd 5%, cam gao 5% va CaCOs 1% v6i hiéu
suat sinh hoc 1an luot 1a 2,09+0,90 va 1,63+0,51%. Pay 1a bao cdo dau tién vé nudi trong
thanh cong ndm Thuong hoang S. vaninii trén mun cua cao su & Viét Nam véi ngudn gidng
ban dia, mo ra tiém nang phat trién vé nam dugc liéu méi.
LOI CAM ON

Nghién ctru nhan duoc hd tro tir Nhiém vu Khoa hoc va Cong nghé cap Qudc gia:
“Nghién ctru khai thic, phat trién ngudn gen nam Thuong hoang (Phellinus linteus), nAm
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Tram (Tylopilus felleus) va ndm Nit hoang (Dictyophora indusiata) ctia Viét Nam”; ma s6:
NVQG-2022/PT.14 do B6 Khoa hoc va Cong nghé 1a co quan chu quan. Céc tac gia xin
chan thanh cam on.
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