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TOM TAT

Nghién ctru dugc thuc hién nhdm tuyén chon cac chung ndm mbi den co6 kha nang thuy phan cellulose
va tinh bot, ddng thoi khao sat moi truong nudi cdy dén sy phat trién ctia ndm & giai doan nhan gibéng
cép 1 va cap 2. Kha nang thity phan cellulose va tinh bot dugc danh gia trén méi truong CMC va tinh
bot. Cac chung nam sau khi da phan 1ap va tuyén chon dwoc dinh danh dya trén trinh tu vung ITS, két
qua cho thiy, ca hai ching AG va TG deu thudc loai Hymenopellis radicata (ndm mdi den véi do
tuong dong 100%). O giai doan nhan gidng cip 1, sy phat trién cua to nam duoc theo doi trén moi
truong PGA bd sung cac thanh phin khac nhau. O giai doan cip 2, ndm dugc nudi cdy trén cic gia thé
goém: Hat lta, hat bap va hdn hop laa, bap c6 bo sung CaCO;. Két qua cho thay, hai chung AG va TG
¢6 kha nang thuy phan cellulose va tinh bot tét. Trén moi truong cp 1, ca hai chung duoc nudi ciy
trén moi trudng thach PGA bd sung 20% nudc dira déu thé hién chi tiéu sinh trudng cao hon so véi cac
cong thue khao sat khac, véi duong kinh to cta hai ching AG va TG dat 1an luot 8,83+0,06 cm va
8,07+0,32 cm. O giai doan cép 2, cac moi truong MTC2-2 va MTC2-3 dugc xem 1a phu hop cho su
phat trién cua hé soi, v4i chiéu dai to dat tdi da 8,50+0,24 cm sau 26 ngay nudi céy ddi voi chung TG

trén moi truong MTC1-2 va chung AG dat 8,50+0,17 cm trén moi truong MTC2-3.

Tw khéa: Nam an, nam moi den, nuoi trong nam, Hymenopellis radicata.

1. BAT VAN BE

Loai ndm Hymenopellis radicata (Relhan) R.
H. Petersen con duoc biét dén 14 Xerula radicata
hodc Oudemansiella radicata. Loai nay ciing
duoc goi la nam soi dai hodc nam 1€ sdu, hay
dugc biét dén véi tén thuong mai 1a nam mdi den.
Pay 1a mot loai nAm hoai sinh va thuong dugc
tim thdy trong tu nhién trén gb muc [1]. Bén canh
lugng 16n protein, amino acid, lipid chat béo,
carbohydrate, vitamin va khoang vi hIO’ng, qua
thé ciia ndm mdi den con c6 tac dung gitp ha
huyét ap. Céc chiét xudt tir hé soi ndm cling duge
nghién ctru véi kha nang chong céc khéi u_trén
chudt [2, 3]. Tai Viét Nam, nim mdi den van la
ddi tuong nghlen clru tuong d6i méi, cac _nghién
cuu chu yeu tap trung vao khao sat dac dlem sinh
trucmg va t01 uu hoa dleu kién nuoi trong Két
qua cho thay, co chit va bd sung thanh phan dinh
dudng nhu cam gao, bot bap c6 anh huong dén
tbc do phat trién va nang sut nam [1]. Nghién
cuu nay khong chi danh gia kha nang sinh trudng

trén cac ngudn co chat khac nhau ma con sang loc
ban dau dya trén kha nang sinh tong hop enzyme
ngoai bao, cy thé la cellulase va amylase, thong
qua duong kinh vong phan giai co chat. Cac chi
ti€u nay la co s¢ lya chon chung c6 ti€ém nang dé
xdy dung quy trinh nhan giong cho tng dung
thuc tién loai ndm nay.

Cellulase va amylase la hai enzyme quan
trong trong qua trinh thuy phan céc hop chat hiru
co phtic tap nhu cellulose va tinh bot, chuyén hoa
ching thanh cac phan tor don glan hon, thuén lgi
cho su hap thu va sinh truong clia nam. Hién nay,
khong chi nim mbi den ma nhleu loai nam khac
cling dang dugc nghlen clru Ve nhu cau dinh
dudng va diéu kién méi truong tdi uu nham xay
dung quy trinh canh tac hiu qua va tiét kiém chi
phi. Cac nghién ctru gan day da tap trung phat
trién moé hinh nudi tréng nam theo hudng sach va
kiém soat, bat dau tir moi truong cap 1 trén dia
thach (agar) aé phan lap va lam thuan gidng, sau
d6 chuyén sang méi truong cip 2 trén tai meo
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nham nhén sinh khéi va chuan bi cho giai doan
san xuét [4-6]. Nghién ctru nay dugc thyc hién
nham danh gia kha nang thuy phén cellulose va
tinh bot cua cdc ngudn gidng nam m01 den trén
mdi truong dia thach, tuyén chon ngudn glong co
kha nang thuy phan tot dong thoi bude dau khao
sat didu kién nudi cdy cap 1 va moi trudng nhan
gidng cip 2 1am co s cho viée Xay dung quy
trinh nhan giéng va nudi trong hidu qua.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

2.1.1. Giéng nam

Mudi hai mau ‘ném méi den duoc thu thép tor
cdc co sO nudi trong nam moi den ¢ cac tinh,
thanh thugc khu vuc Dong bang song Cuu Long
vao thang 01 nam 2025. Mau nam dugc thu hai
dué6i dang qua thé va duoc bao quan & diéu kién
tu mat (2-4°C) tai Phong thi nghiém Vi sinh vét
cong nghiép, Vién Cong nghé sinh hoc va Thyc
pham, Pai hoc Can Tho.

2.1.2. Vit liéu, héa chat

Lua IR50404, bip hat VNI172, nuéc dira,
khoai tdy dugc mua ¢ cac chg dia phuong trén
dia ban phuong Ninh Ki€u (thanh ph6 Cén Tho).
Riéng d0i véi cong thirc nudc dira, nguon nguyén
liéu dugc thu mua tr cuing mét 16, sau khi loc bd
céc tap chat bang mang loc thong thuong, nudc
dira duogc chia thanh cac phan nho trit trong cac
tube 100 mL va bdo quan & -20°C dé sir dung. D-
Glucose, yeast extract, KH,PO4, MgSO4, CaCO;,
KI, I, va tinh bot tr Xilong Scientific (Trung
Quéc), peptone cia Himedia (An Do) va
carboxymethyl cellulose (CMC) tir Coéng ty
Sunrose (Nhat Ban).

2.2. Phwong phap nghién ciru

2.2.1. Phan lap, tuyen chon va dinh danh cdc
chiing nam méi den tiem nang

Mudi hai mau qua thé nam méi den duoc thu
thap va bao quan trong tai khi vo trung va trir ¢
diéu kién tu mat (4-6°C) khong quéd 3 ngady aé
phén lap ndm. Qua thé nam moi den dugc ria
sach bé mit bang nudc cit vo trang, ngdm véi
con 70% trong 5 phut. Qua thé duoc lam kho tu
nhién, sau do duoc xu ly bang dung dich Javel
0,1% trong 1 phut, lau kho be mit. Phan mo bén
trong noi gan mil ndm duoc cat bang dao vo tring
va cay lén moi truong thach PGA (20% khoai
tay, 2% glucose, 2% agar). Mau dugc nudi cay o
24-26°C trong diéu kién tdi va duoc kiém tra mdi

ngay [7]. Sau 10-14 ngay, khi to nam da lan déu,
day, trang s& duogc cay truyen sang moi truong
PGA dé lam thuan glong Gidng thuan du:oc trlr O
4°C va céy truyén moi thang H¢ soi nam dugc
quan sat dudi kinh hlen vi nhim danh gia dic
diém vi thé ctia hé soi ndm.

- Panh gia kha ning téng hop enzyme
cellulase cua cac chung ndm mdi: Kha ning san
sinh enzyme cellulase dugc dinh tinh thong qua
do duong kinh vong phan giai carboxymethyl
cellulose (CMC). bat khoanh hé t(y‘nam (@ 6
mm) cua cac chung da dugc lam thuan vao gitta
moi truong thach CMC (1% CMC, 0,4%
peptone, 2% agar), sau 6 ngay nudi cay ¢ 24-
26°C va phin to ndm lan trén bé mit moi
truong dugce loai bo. Sau do, nhd dung dich
Lugol (I, 1% va KI 2%) 1én bé mit thach dé
quan sat va do vong thuy phan. Duong kinh
ving thuy phan duoc xac dinh bang khoang
cach gitra hai ria d6i dién cta vong phan giai, di
qua tim khuén lac. Thi nghiém dugc b tri ngau
nhién véi 3 lan lap doc lag, mdi lan lap gdbm
mot dia petri chira mot khuan lac, cac phép do
dugc thuc hién tai cung thoi diém sau khi nudi
cay trong cung di€u kién thi nghiém. Kha nang
phan giai co chit cua enzyme ty 1€ thuan véi
duong kinh vong phan giai co chat (cm) [8].

- banh gia kha nang téng hop enzyme
amylase cua cdc chung ndm moi: Tu'ong tu, kha
nang tong hop enzyme amylase clia cac chung
nam moi duge xac dinh bang vong thity phan trén
moéi truong thach tinh bot (1% tinh bot, 0,4%
peptone, 2% agar) két hop véi dung dich Lugol.
Buong kinh vang thuy phan duge do qua tdm
khuén lac va duogc bd tri hoan toan ngiu nhién voi
3 lan lap doc 18p. Duong kinh cta vang trong subt
xung quanh khudn lac dugc do dé danh gia hiéu
suét phan gidi co chat (cm) [9]. Viéc lya chon céc
chiing ndm méi den tiém nang khong chi dya trén
ching c6 hoat tinh cao nhat dbi véi timg loai
enzyme riéng 1¢, ma duogc thyc hién dua trén danh
gi4 da tiéu chi, bao gdm kha ning tao quang thiry
phan trén moi truong CMC va tinh bat.

- Dinh danh cac dong nam modi den dugc
tuyén chon bang phu’ong phap g1a1 trinh tu: Dua
trén kha nang tao vung phan giai trén moi truong
CMC va mdi truong thach tinh bot, cac ching
ndm mdi tiém ning dugc giai trinh ty Vung ITS
bang k¥ thuat PCR dya trén cap mdi ITSI
(S TCCGTAGGTGAACCTGCGG3’) va ITS4
(5’TCCTCCGCTTATTGATATGC3’). Ket qua
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giai trinh ty dugc so sanh véi trinh tu ndm moc
trén ngan hang dir liéu cua NCBI bang cong cu
Nucleotide BLAST.

2.2.2. Khdo sat anh huong cua moi truong
dinh du’ong dén kha nang sinh tru'ong cua hé sgi
ndam moi den trén moi truong nhdn glong

- Khao sat mdi truong nhén glong cap 1:
Chung nam mdi c6 kha ning tao quang thuy phan
tét trén modi truong CMC va moi trudng thach
tinh bot dugc chon va khao sat doc 1ap trén 4 moi
truong nhan giéng cip 1 (MTCl-1, MTCI1-2,
MTC1-3 VA MTCI-4), trong d6 cong thuc
MTCI1-1 ((101 chimg) c6 thanh phan dinh dudng
dang dugc sir dung nhan giéng ndm. Thanh phan
mdi truong MTC1-1 (PGA): 20% khoai tay, 2%
glucose, 2% agar; MTCI1-2: PGA + 20% nudc
dira; MTC1-3: PGA + 0,2% yeast extract, 0,2%
peptone; MTCI-4: PGA + 0,3% KH,PO4+ 0,15%
MgSO,. Ching ndm mbi den tuyén chon dugc
nuoi cay trén moi truong PGA va u ¢ 24-26°C
trong toi. Sau 6 ngay nudi cdy, chuyén khdi thach
chtra hé to ndm hé to nam (kICh thuge 1x2 cm)
vao gitta dia méi trudng nhan glong ciplvauo
24-26°C. Moi trudong nhén glong cap 1 duogc lua
chon dya vao tdc do phat trién cua hé $¢i (cm) va
thoi gian hé soi sinh truong kin bé mat moi
truong (ngay).

- Khéo sat moi truong nhan glong cap 2 (meo
ndm): Su sinh truéng va phat trién cua nam moi
duoc danh gia trén céc loai gia thé gdm loa va
bdp hat. Gia thé dwoc xtr ly trude khi cdy nhu
sau: Lia dugc ngam trong nude 12-16 gio, sau do
ludc dén khi vo trau tach khoang 1/3. Sau khi xu
ly, Iaa duge d€ ngudi dén 45-50°C va dugc di€u
chinh véi mﬂrc am 65-70%. Bap hat duoc qgam
trong nudc am (40-45°C) trong 12-16 gio, dé rao
nude khoang 30 phat truge khi phdi trén ciing
duoc duoc kiém tra dé dat ‘muc am tuong duong
Ba moéi truong nhan gidng cip 2 bao gdm:
MTC2-1 (99% lta + 1% CaCO;), MTC2-2 (99%
bép hat + 1% CaCOs) va MTC2-3 (49,5% lta +
49,5% bap hat + 1% CaCOs3). Cac hdn hop dugc
cho vao thi nilon chiu nhiét kich thuéc 16x26 cm
(350 g/tdi), sau d6 hép khtr tring & 121°C trong 2
glo Sau 6 ngdy nudi cay trén moi truong nhén
giong cap 1, khoi thach chira hé soi nim duoc cit
bang dao cdy vo trung (kich thuge 1x2 cm) va
chuyén sang méi trudng nhan glong cap 2. Méu
duoc i & 24-26°C trong diéu kién tdi va thoang khi
va duoc theo doi dinh ky, cac rpﬁu c6 dau hiéu
nhiém khong dugc st dung dé danh gia sinh

truong. Toe do sinh truong cua to nam dugc xéac
dinh thong qua chiéu dai trung binh cua h¢ soi theo
thoi gian (cm/ngay) Céc nghiém thure dugce bo tri
ngiu nhién v6i 3 1an 13p lai 1a 3 thi meo & cung mot
thoi diém va diéu kién moi truong thir nghiém.

2.3. Phwong phap xit li s0 liéu

S6 liéu dugc thu thap va xir li bang phan
mém Microsoft Excel (Office 16.0, Microsoft
Corp., Hoa Ky), cac gia tri trung bmh cia 3 lan
lap lai va két qua phan tich thong ké dugc thuc
hién bang phan mém Statgraphics Centurion 19
(Statgraphics Technologles Inc., Hoa Ky)
ANOVA mot chiéu tai moi thoi dlem khao sat va
cho timg chung va phép so sanh hau nghiém LSD
duoc ap dung khi két qua ANOVA tong thé co y
nghia thong ké (p<0,05).

3. KET QUA VA THAO LUAN

3.1 Két qua phan 1ap so bd cic chiing nAm
moi den

Hinh 1. Hé s¢i nim ciia 12 chiing nAm
phan lap

Sau 11 ngay nudi cay, tat ca 12 chung phén
1ap déu co6 mat do hé soi day dac trén mdi trudong
thach PGA, phat trién dang toa tron déu, lan
nhanh va c6 mau tring dic trung cua ném mdi
(Hinh 1), tudng dong v6i mo ta ciia Niego va cs
(2021) [10].

Hinh 2. Hinh dnh s¢i nam dwgc quan sat dwéi
kinh hién vi, vat kinh 20X va 100X

Két qua quan sat vi thé hé sgi ndm cia céac

ching hau hét déu cho thay nhiing dic diém hinh

thaii hoc t& bao dién hinh ctia phan 16p
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Agarlcomycetes Hé soi nim c6 chi chira mot loai
soi duy nhét 14 s¢i phat sinh dugc ciu tao boi cac
sgi nam c6 vach ngan 15 rét, phan chia soi ndm
thanh céc té bao riéng biét mang tinh bi¢t hoa cao
(Hinh 2). Dédc biét, sy hién dién phd bién cua ciu
trac khuyén ndi tai vi tri cac vach ngan la minh
ching quan trong khang dinh hé soi dang O giai
doan sgi nam thr cap hiru tinh. Céu triic nay déng
vai tro cbt 16i trong viéc diéu hoa sy phan chia
ddng by cua cdp nhén, duy tri trang thai song
nhan 6n dinh dé tich lity sinh kh01 trude khi bude
vao giai doan hinh thanh qua thé. Bén canh do,
thanh te bao s¢i ndm c6 do day vira phai va duoc
cung cd boi mang ludi chitin bén viing. Thanh
phéan polymer sinh hoc nay khong chi tao do bén
co hoc gitp h¢ sgi chong chiu dugc &p suat tham

thau khi xdm nhiém sau vao co chit gd muyc, ma
con gur vai tr0 nhu mot rao can bao vé h¢ soi
trude cac tac dong bét loi tir moi trudng nudi cay
Nerng dac diém vi thé nay hoan toan twong dong
vl cac md ta phan loai hoc cua phirc hé
Oudemansiella hay Xerula trude day [11].

3.2. Khé ning phén giai cellulose va phan
giai tinh bt ciia cic chiing nAm méi den

Sau 6 ngdy U, cac ching dugc nhudm bang
dung dich iod, sy hinh thanh vong halo xung
quanh khuan lac ban dau cho thay hoat dong thuy
phan cua sinh vat [12]. Kha nang thiy phan
cellulose cta 12 chung duge dinh tinh va danh
gia dya vao duong kinh halo trén moi trudng ran
chuira carboxymethyl cellulos thé hién ¢ bang 1.

Béng 1. Puong kinh thiiy phén cellulose va tinh bét ctia 12 chiing

Chiing bia phuong thu Duong kinh phéan gidi | BDuong kinh phan giai
mau CMC (cm) tinh bt (cm)
AG Tinh An Giang 4,10£0,20° 3,13£0,06"
BL Tinh Bac Liéu 2,83+0,21 2,20+0,53°
BT Tinh Bén Tre 3,17£0,35" 2,50+0,36™
CT Thanh phb Can Tho 2,90+0,36" 2,87+0,32"
DT1 Tinh DPong Thap 2,40+0,17¢ 2,67+0,30°
DT2 Tinh Dong Théap 3,10+0,17% 2,43+0,42%
HG Tinh Hau Giang 3,03+0,25% 2,70£0,26™
KG Tinh Kién Giang 3,73£0,61%° 2,63+0,15
ST Tinh Séc Tring 3,53£0,31™ 2,53+0,15%
TG Tinh Tién Giang 3,87+0,46° 3,23+0,21%
TV Tinh Tra Vinh 3,20+0,26™¢ 2,47£0,25%
VL Tinh Vinh Long 3,00:£0,62° 2,67+0,42"¢

Ghi chu: Gia tri trong bang la trung binh ciia 3 lan lap lai. Trong cung mgt cot cua tung chung,
cac gza tri ¢6 chik cai mii giong nhau thi khdc biét khong ¢ y nghia thong ké o murc 0=0,05. Muoi hai
mau nam moi den deoc thu thdp tir cac dia danh trong bang tai thoi diém truede 01/7/2025.

Ving halo hay con goi 1a quang sang duoc
hinh thanh do qua trinh thuy phén cellulose CMC
dudi tdc dong cua enzyme cellulase do nam ti€t ra
va thay rd khi moi truong duge nhudm bang dung
dich iod (Hinh 4. A-B). Vao ngay tht 6, duong
kinh ctia vung halo dao dong tir 2,40+0,17 cm
(chung DT1) dén 4,10+0,20 cm (chung AQG). N01
bat 1a AG, TG, KG va ST ¢6 kha nang tao quang
thuy phan tot voi duong kinh vong phan giai 1an
luot dat 4,10 cm, 3,87 cm, 3,73 cm va 3,53 cm
(Bang 1). Khi dugc nudi cay trong cung mot moi
truong, nong do CMC va thoi gian nudi cay, su
khac biét gitta cac vong thuy phan co thé phan
anh kha nang khac nhau trong viéc tiét enzyme
cellulase va cling nhu hiéu qua phan hu
cellulose cua cac chung phan 1ap [13]. So voi két
qua nghién ctu ctia Luu Khanh Linh (2018) [14],

duong kinh vong phén giai cellulose cua nam
rom khoang 2,6-4,8 cm. Két qua c6 xu hudng cao
hon so v6i nidm mbc trong nghién ctru cia
Nguyén Thi Thu Thiy va Nguyén Tién Long
(2017) [15] voi duong kinh Vong halo trong
khoang 2,1-2,4 cm. Nghlen ciru cua Ng6 Thanh
Phong va cs (2021) [16] v€ kha nang phan gidi
cellulose trén moi truong CMC cho thay, 3 chung
ndm duoc phan 1ap tir rudét moi thg va moi linh
déu c6 kha nang phan giai CMC trén 50%.

Bén canh cellulase, amylase cling 1a mot
enzyme quan trong doi véi nam. Sau 6 ngay u,
dia thach duoc cao sach soi nam va nhudm voi
dung dich iod dé quan sat su xuat hién cua dudng
kinh phan giai xung quanh khuén lac, dwdng kinh
vung phan gidi dugc st dung nhu chi ti€u sang
loc ban dinh lwgong kha nang thuy phan tinh bot
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cua céc chfmg phan lép [17]. Kha nang tao quang
vang trén moi tru:ong bd sung tinh bot cua 12
chung ndm méi den ¢ bang 1 cho thiy, dudng
kinh thity phan dao dong tir 2,20+0,53 cm dén
3,23+0,21 em, trong d6 ¢6 3 chung c6 duong kinh
thuy phan 16n nhat la TG (3,23+0,21 cm), AG
(3,1340,06 cm) va CT (2,87+0,32 cm), cac két qua
nay khong c6 khac biét }'l nghTa vé mit thong ké.
Ducmg kinh vong phén giai tinh bot cua 2 ching
AG va TG dugc the hién & hinh 3 (C-D). Ndm
huong, nAm m& va nam ga rimg c6 kha nang thuy
phén tinh bt thong qua viéc san xuét luong 16n
amylase, riéng v6i nam hwong sau 7 ngay luong
amylase c6 thé dat t6i 624 U/mL [18].

Hinh 3. Puwong kinh vong phin gidi cellulose
(1) va tinh bot (2) ciia chiing AG (A, C) va
ching TG (B, D)

Dua trén két qua sang loc vé kha ning thuy
phan CMC va tinh bot, két hgp vai cac tiéu chi
lya chon da duge xdc dinh, hai ching AG va TG
duoc lya chon dé dinh danh va tlep tuc dugc danh
gid trén méi truong nhén gidng cap 1 va cap 2.

3.3. Dinh danh cac chung nim tuyén chon
dwgc bang phwong phap giai trinh ty

Trinh ty ving ITS cua hai ching ndm AG va
TG duoc khuéch dai bang cap moi ITS1/ITS4 va
duoc so sanh véi cac trinh tu ¢6 san trén co s&
Genbank (NCBI) bang cong cu nucleotide
BLAST (Béng 2). Két qua phén tich BLAST trén
co s6 dir liéu NCBI cho thay, trinh ty vung ITS
cua ca hai chung AG va TG c6 mic d0 tuong

dong cao voi Hymenopellis radicata (nAm méi
den). Cu thé, trinh ty ITS cta ching AG cé chiéu
dai 780 bp, voi do phu 100% va mirc do tuong
d(k)ng’IOO% v6i trinh ty ITS ctia nAm mdi den co
ma so truy cdp GenBank MK16923‘1 .1. Tuong tu,
trinh ty ITS cua ching TG c6 chiéu dai 644 bp,
do phua 100% va mirc do tuo*ng dong 100% voi
cung trinh ty tham chiéu ctia ndm méi den (ma sb
truy cap GenBank MK169231.1). Nhu vy, két
qua dinh danh chung AG va TG tuong dong véi
trinh ty ciia nAm méi den.
Bang 2. Mirc dd twong dong ciia trinh tw
chiing nim AG va TG véi dir li¢u trén NCBI

bo | Ty ¢ < Ao
Tén ching bao | tuong l\ézsg;;eﬁl
so sanh phu | dong (Accession)
(o) | (%)
Chung nam AG
Hymenopellis radicata
voucher CNF 1/7275 100 | 100 |MK169231.1
Hymenopellis radicata
strain LIFM A 160 100 | 99,87 | OL739379.1
Uncultured Xenrula
genomic DNA 99 | 99,87 | HF675363.1
Hymenopellis radicata
strain LE-BIN 97 | 99,47 |MK795851.1
Chung nam TG
Hymenopellis radicata
voucher ONF 1/7275 | 100 | 100 |MKI169231.1
Hymenopellis radicata
strain IFM A 160 100 | 99,84 | OL739379.1
Hymenopellis cf. | 1, 1 99 g4 | MK028425.1
radicata strain
Uncultured Xenrula
genomic DNA 100 | 99,84 | HF675363.1

3.4. Sy sinh trudomg va phat trién ciia nAm
mdi den trén mdi trudong nhan gidng cip 1

Su sinh trudong va phat trién cua cic sinh
vat noi chung va nam noi riéng bi anh huodng
tryc tiép boi thanh phan va ham luong dinh
dudng trong moi thng nudi cay [19]. Su sinh
truong hé soi nAm méi den cua 2 chung AG va
TG trén moi trudng nhan giéng cip 1 c6 thanh
phan dinh dudng bd sung khac nhau duoc trinh
bay ¢ bang 3.

Biang 3. Puwong kinh hé s¢i ciia chiing AG va TG trén méi trudmg nhin giéng cip 1

Mbi trromg Bu’(‘m‘g kinh phat trién cia hé‘ soi (cm) theo thoi gia‘n
4 ngay 6 ngay 8 ngay
Ching AG
MTCI1-1 2,57+0,06 4,90+0,10° 7,37+0,12°
MTC1-2 3,57 0,15° 6,17+0,15" 8,83+0,06"
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Moi truong Puong kinh phat trién cia hé s¢i (cm) theo thoi gian
4 ngay 6 ngay 8 ngay
MTC1-3 3,33+0,15° 5,87+0,21° 8,40+0,20°
MTC]1-4 2,67+0,25° 5,07+0,15° 7,60£0,10°
Chung TG
MTC1-1 1,73+0,06° 3,97+0,25° 7.27+0,38°
MTC]1-2 2,83+0,35° 5,67+0,29° 8,07+0,32°
MTC1-3 2,43+0,12° 4,93+0,29° 7,73+0,25%
MTC1-4 2,30+0,10° 4,93+0,23° 7,53+0,05°

Ghi chu: Gia tri trong bang la trung binh cua 3 lan lap lai. Trong cung mgt cot cua tung chung,
cdc gia tri co chir cai mii giong nhau thi khac biét khong co0 y nghia thong ké o murc a=0,05.

y)

Thoi gian to lan ddy dia (nga

Chung nam moi den

oMTC1-1 BMTC1-2 =MTC1-3 @MTC1-4

Hinh 4. Biéu dd thoi glan hé to nim lan day
ciia hai chiing nam méi AG va TG

Ghi chu: Gia tri trong hinh la trung binh cua
3 lan lgp lai. Trong cung mot chung, cdc gia tri
¢ chit cai mii giong nhau thi khac biét khong co
y nghia thong ké o mirc a=0,05.

Nhin chung, ¢ 4 ngay dau nudi cay 1a thoi
glan dé cac ching nam c6 thé thich nghi va hé soi
nam be}t dau sinh truong MTCI1-2 cho két qua
cao nhat ¢ phén 16n cdc thoi di€ém khao sat, tuy ¢
mot sd thoi diém (AG ngay 4; TG ngay 8) khong
khac bi€t c6 y nghia véi MTCl 3. O ngay nudi
thir 8, trung binh chiéu dai hé soi cua chung AG
dat 8 83i0 ,06 cm va chung TG ciing dat chic¢u dai
8,07+0,32 ¢cm. Tuy nhién, duong kinh dia nudi
cdy 14 9 cm, do d6 gia tri 8,83+0 ,06 cm cua chung
AG trén MTCI-2 sau 8 ngay da gan dat giéi han
khong glan (98,1%). Két qua nghlen clru cua
Alam va cs (2009) [20] véi cac giong nam trén
cac moi tru(mg cap 1 khac nhau cho thay moi
truong gom peptone, glucose va chlet xuat nim
men la moi trudong t6i wu dé soi nAm hinh thanh
va phat trién.

Két qua ¢ hinh 4 cho thay, moi truong
MTC1-2 cho thoi gian to lan day dia ngan nhat &
ca hai chung AG va TG (p<0,05). Két qua thuc
nghiém cho thay, viée bd sung nudc dua trong
MTCI1-2 ¢6 vai tro thuc day toc do _phat trién hé
soi ndm nho vao mot s6 khoang chat, vitamin co

san trong nudc dira va pH trong nugc dura cling
phu hop cho nhu ciu sinh 1y cia nim méi den
[21, 22]. Tlep theo, mdi trudng MTC1-3, dbi véi
ching AG va cac moi truong MTC1-3 va MTCI1-
4 d6i véi chung TG, cling ghi nhén kha nang hd
tro phat trién hé soi tot, didu nay co thé lién quan
dén viéc cac moi trudng nay cung cap pguon nito,
vitamin, axit amin va cac khoéng chat déng vai
tro cofactor So v6i moi truong doi chu‘ng MTCI1-
1, moi tru’ong co ban danh cho nudi ciy ndm, tat
ca cac mdi truong cd bd sung thém thanh phan
dinh dudng déu cai thién dang ké su phat trién
cua h¢ soi nam.

Hinh 5. H¢ s¢i chiing AG (1) va ching TG
(2) trén méi truong khac nhau sau 8 ngay
nudi cay. A: MTC1-1; B: MTC1-2; C:
MTC1-3; D: MTC1-4

Két qua & hinh 5 cho thdy, kha ning sinh
trudng cia hé soi ¢ hai ching AG va TG tai ngay
thir 8, phan anh kha nang sinh truéng manh cua
ca hai chung Tuy nhién, xét vé dac dlém hinh
thai, hé sgi cua chung AG phat trién t6t hon so
voi chung TG, voi cau tric day va mat do sgi cao
hon trén bé miat moi tnm’ng cho thay su khac biét
vé dic tinh sinh truong va kha ning thich nghl
cua hai chung trong cung diéu kién nuéi cay.
Tém lai, viéc chon ngudn dinh dudng thich hop
d€ nam phat trién dong vai tro quan trong trong
viéc nghién clru cling nhu phat trién cac quy trinh
tng dung sau ndy, nhu vdy moi truong PGA co
bd sung 20% nudc dira dugc chon lam moi
truong nhan giong cap 1 do toc d6 sinh truong
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cia hé sgi ndm nhanh, day véi thanh phan moi
truong dé tim va gia thanh re.

3.5. Két qua sy sinh trwéng hé s¢i nim
trén méi truomg nhan giéng cip 2 (meo nim)

Chléu dai cua hé sgi trén moi truong nhan
gidng cép 2 (meo nam) cua hai chung duoc ghi
nhén tr ngdy thtr 14 sau khi cay dugc tong hop &
bang 4. Chiéu dai to cla ca chung AG va TG déu
tang dan theo thoi gian nudi cdy ¢ tat ca cac moi
truong khao sat. O ching AG, sau 14 ngiy, chiéu
dai to khoang 1,60-4,70 cm, tang 1én 4,57-6,63 cm
sau 20 ngay va 7,60-8,50 cm sau 26 ngay. Tuong tu,

¢ ching TG, chléu dai to sau 26 ngay cling dat
7,63-8,50 cm. Két qua cho thay, chung TG dat
chiéu cao t6i da cia ti co chat chdm hon so vdi
chung AG. Trong g1a1 doan dau, to nim phat trién
cham do can thoi gian thich nghi véi co chit méi
nén h¢ soi mong, phan bd thua va thuong hinh
thanh 16p to trang min lan dan tr tdm ra ria moi
truong. Khi thoi g1an nudi cay kéo dai, tdc do sinh
truong ting lén va ting rd rét vé chleu dai to. So
sanh giita cac modi trudng cho thdy MTC2-2 va
MTC2-3 cho chiéu dai to cao hon so véi MTC2-1 &
hau hét cac thoi dlem vo6i ca hai ching va sy khac
biét c6 ¥ nghia vé& mat théng ké (p<0,05).

Bang 4. Sy sinh truwéng hé soi ciia chiing AG va TG trén méi trwong nhin gidng cip 2

Mo6i true Chigu dai trung binh cia to nam (cm) theo thoi gian
o1 trrong S S X
14 ngay | 20 ngay | 26 ngay
Ching AG
MTC2-1 1,60+0,10° 4,57+0,38" 7,600,46°
MTC2-2 4,670,217 6,47+0,35% 8,27+0,21°
MTC2-3 4,70+£0,35" 6,63+0,15% 8,50+0,17°
Ching TG
MTC2-1 1,63+0,12° 4,67+0,21° 7,63£0,51°
MTC2-2 3,80+0,76" 6,17+0,85% 8,50+0,24°
MTC2-3 4,76+0,42° 6,47+0,42" 8,00+0,40™

Ghi chu: Gia tri trong bang la trung binh ciia 3 lan lap lai. Trong cung mot cot cua tung chung,
cdc gid tri 6 chit cdi mil giong nhau thi khdc biét khong cé y nghla thong ké o mirc a=0,05.

Hai moéi truong MTC2-2 va MTC2-3 ¢6 b
sung bap hat cho thdy, kha ning sinh truong cao
hon ¢ cé hai chung AG va TG so voi moi truong
MTC2-1 trong phan 16n thoi gian khao sat, su
khac biét nay co thé lién quan den su khac nhau
vé thanh phan va kha ning cung cap dinh dudng
cua cac loai co chit, ddc biét 1a ngudn carbon dé
hap thu, tor d6 thuc day qua trinh kéo dai soi nam
va tang truong hé soi. So sanh két qua nghién clru
nay voi két qua nghién ciru cua Nguyen Hoang
Thanh va cs (2019) [23] cho thay, nam Hoang
Kim (Pleurotus citrinopileatus) ¢6 kha nang sinh
truong cua hé soi nhanh nhat trén moi tru(‘)rng
bap. Két qua nghién ciru khac ciing chi ra rang, sir
dung hat bap lam gia thé & giai doan nudi bao tir
nam Hoang Be (Calocybe indica) dat hiéu qua
sinh tru(yng t6t nhat ¢ thoi diém ngay 20 sau khi
cly gibng [24]

Panh g1a to nam trén bé mit cho thay su khac
biét rd rét gilta cac mdi truong nudi cay. O thanh
phan moi truong MTC2-1, to nam moc thua,
phan bo khong dong déu va dg bao phu bé mat
kém, dong thoi kha niang bén két yéu. Nguoc lai,
0 MTC2-2 va MTC2-3, hé soi phat trién day,
déng déu va bao phu tot toan bo bé mat moi
truong. Su khac biét nay cho thdy, chat luong

sinh trudéng cua to nam khong chi phu thudc vao
toc do sinh truong cta h¢ soi ma con lién quan
chat ché dén kha ning phan nhanh va tich lay
sinh khéi. Hién tuong to moc thua va khong dong
déu 6 MTC2-1 c6 thé do moi truong nay (chu yeu
chira laa) chua cung cép day du hodc can dbi cac
thanh phan dinh dudng can thiét cho qué trinh
phan nhanh khuan ty. Nguorc lai, sy bd sung bap
hat trong MTC2-2 va MTC2- 3 giup cung cap
nguon dinh duong phong pht hon, ho trg ca qua
trinh kéo dai va phan nhanh sgi nam, tir d6 hinh
thanh hé soi day va on dinh hon. Moi truong
MTC2-2 cho g1a tri cao nhat ¢ chung TG, trong
khi AG dat gia tri cao nhit & MTC2-3, ca ha1 déu
dat 8,50 cm.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Nghién ctru da phan lap va dinh danh thanh
cong hai chung nam mdi den bao gdm AG va TG,
dong thoi gh1 nhan kha nang thuy phén cellulose
va tinh b0t cta hai chung nay. Moi truorng thach
PGA b6 sung 20% nudc dura duoc xac dinh la
phu horp cho glal doan nhan gidng cap 1, gitip duy
tri va phat trién hé soi on dinh cho ca ha1 chung.
O giai doan nhan gidng cap 2, cic mdi trudng
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chura bép hat co bd sung CaCO; hoic ph01 tron
bap hat - lta bd sung CaCOj5 cho su phat trién h¢
soi tot hon, v6i mat d§ day va phan b dong déu.
Nhimng két qua nay 13 co 6 dé lua chon va Xay
dung quy trinh nhan glong phu hop cho cac
chung nam rn01 den AG va TG, gop phan duy tri
su phat trién 6n dinh cua h¢ s¢i va tao tién dé cho
cac nghién cou tlep theo.

4.2. Kién nghj

Trong pham vi nghién ctru hién tai, do chua
co dir liu veé ty 1¢ nhiém tap, kha ning phuc hoi
sau cdy chuyen kha nang hinh thanh qua thé va
hiéu suat sinh hoc, két luan chi giéi han ¢ kha
nang sinh truorng va lan to trong tai nudi. Vi vay,
cac ket qua thu duoc chi mang tinh dinh huong
ban dau va can dugc kiém chu:ng thém ¢ quy mo
16n hon, ddng thoi danh gla day du cac chi tiéu
chét luong meo. Trong cac nghién ctru tiép theo,
bén canh viéc danh gia su phat trién cua to nim
va cac dac dlem hinh thdi, can theo doi c6 h¢
thong cac diéu kién nubi cay va bd sung céc chi
tiu nhu ty 1€ nhiém tap, kha ning phuc hoi sau
cay chuyén, kha nang hinh thanh qua thé va hiéu
sudt sinh hoc de co co s¢ danh gia toan dién hon
chét lugng va tiém nang tmg dung cia meo nam.
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ISOLATION, SELECTION AND EVALUATION OF THE MEDIA FOR CULTIVATION OF
BLACK TERMITE MUSHROOM (Hymenopellis radicata)

Nguyen Ngoc Thanh', Le Huynh Truc Vi', Dao Thi Yen Vyl,

Duong Thi My Duyen', Nguyen Hoang Quoc Tai', Luu Minh Chau',

Tran Minh Phuc?, Tran Thi Giangl, Huynh Xuan Phong1

!Institute of Food and Biotechnology, Can Tho University

Faculty of Agricultural Technology, Vinh Long University of Technology and Engineering
Abstract

This study aimed to select potential black termite mushroom strains with high cellulase and amylase
activities, and to evaluate the effects of culture media on mycelial growth at primary and secondary
spawn. The hydrolytic activities of cellulose and starch were assessed using CMC agar and starch agar,
respectively. After isolation and screening, the strains were identified based on ITS region sequences.
The results indicated that both AG and TG strains were identified as Hymenopellis radicata, showing
high sequence identity with the reference sequences. At primary spawn, mycelial growth was
evaluated on PGA medium supplemented with different additives. At the second spawn, the selected
strains were cultivated on various substrates, including rice grains, corn kernels, and a rice-corn
mixture supplemented with CaCOs, to determine suitable media for mycelial development. The results
indicated that the two strains, AG and TG, exhibited strong cellulolytic and amylolytic activities. At
the primary spawn, both strains showed optimal growth on PGA supplemented with 20% coconut
water, with colony diameters of 8.83+0.06 cm (AG) and 8.07£0.32 cm (TG). At the secondary spawn,
MTC2-2 and MTC2-3 media were more suitable for mycelial growth, with maximum mycelial lengths

reaching 8.50+0.24 cm after 26 days of cultivation.

Keywords: Edible mushroom, black termite mushroom, mushroom cultivation, Hymenopellis. Radicata.
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