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Tom tiit:

Trong bai bao nay, cac tac gia da nghién ctru ky thuat phan lap glong goc va nhin glong nim Dong trung ha thao
(Cordyceps militaris) trong moi trwedng nhan tao. Tiwr qua thé nim DPong trung ha thao thu nhan tai Vll’O’ll quoc gia
Hoang Lién Son, da phan lip dwoc 24 chiing glong goc va tién hanh nhan giong cap 1 va 2 cic chiing glong trong
mdi truomg nhan tao. Két qua cho thiy, cong thirc khir trang qua thé nim cho ty 1¢ miu sach cao nhit (92,86%) la
dung con 70% trong 1 phiit va cefotaxim 0,4 mg/ml trong 1 phut. Méi trwong nhan giéng cip 1 hi¢u qua l1a: agar 10
g/l + dich chiét khoai tay (1 g khoai tay/1 ml dich chiét) 200 ml/1 + dlro’ng sucrose 20 g/l + KH,PO, 0,5 g/l + K, HPO,
0,5 g/l + KNO, 1 g/l + Pepton S g/l + cao nim men 5 g/I. Mdi trueomg gom duwong glucose 10 g/l + nhong tim 100 g/l
+KH,PO, 0,5 g/l +K,HPO, 0,5 g/l + KNO, 1 g/l + CaCl,.2H,0 0,1 g/l + Pepton 5 g/l + cao nim men 10 g/l + vitamin
B, 0, 2 g/l + vitamin B, 0 2 g/l phu h(rp de nhan gidng cap 2 nam Dong trung ha thao Ket qua 1a co sé khoa hgc quan
trong, tao tién dé cho sin xuét glong nim Dong trung ha thio phuc vu nhu ciu vé glong nim chét lwgng cao ngay

mét 16n hién nay.

Tir khéa: Cordyceps militaris, nAm Dong trung ha thao, nhin giéng, phan lap giéng goc.

Chi sb phdn loai: 4.1
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Cordyceps militaris1aloainim thudc ho Cordycipitaceae,
gidng Cordyceps. Loai nay dugc Carl Linnacus md ta vao
nam 1753 véi tén goi Clavaria militaris [1]. C. militaris 1a
mot loai ndm ky sinh trén con tring va au tring cua con
trung. Loai ndy chi yéu lay nhidm & giai doan nhong cua
cac loai buém khac nhau, rdi nhan 1én trong co thé ky chu
vao mua dong. Bao tir ndm theo gio dinh vao bén ngoai
ky chu, sau do6 tir bao tir hinh thanh cic éng, niy mam co
cac thé bam. Cac 6ng nay tiét ra cac enzyme nhu lipase,
chitinase, protease lam tan vo ngoai cua ky chu va xam nhap
vao bén trong co thé. Sau do, hé soi nAm hat dinh dudng va
sinh truong manh mé chiém toan bo co thé va giy chét ky
cht. Dén mua hé qua thé nho ra ngoai dé phat tan bao tir vao
khong khi [1].

Céc hop chét dugc liéu cua nAm C. militaris d3 duge ung
dung trong diéu tri bénh va nang cao sttc khde con nguoi.
Hop chét cordycepin (3'-deoxyadenosine) tir nAm cho thay
¢6 hoat tinh khang vi sinh vat, ung thu, ngira di cin, diéu hoa
mién dich [2]. Hop chat CM-hs-CPS2 ¢6 tinh khang DPPH,
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hoat tinh khu va tao phtc & néng d6 (8 mg/ml) 1a 89% [3].
Acidic polysaccharide (APS) c6 kha nang ung dung trong
diéu tri cim A va gop phan diéu hoa hoat dong mién dich
cua cac dai thyc bao [4]. Protein (CMP) ¢6 kich thudce 12
kDa, pI 5,1 va c6 hoat tinh trong khoang pH 7+9, {rc ché
nadm Fusarium oxysporum va giy doc ddi véi té bao ung
thu bang quang [5]. Hop chit cordycepin c¢6 kha ning
khang vi khuan Clostridium. Cac hop chat dan xudt tir nAm
dugc tmg dung trong diéu tri cac bénh nhiém khuan duong
rudt [6]. Cordycepin ngin sy biéu hién cua gen T2D chiu
trach nhiém diéu hoa bénh tiéu duong thong qua viée tc
ché cac dap tmg phan tng viém phu thudc NF-xB, hy vong
s€ tng dung dugc nhu mdt chit diéu hoa mién dich dung
trong diéu tri cac bénh vé mién dich [7]. Enzyme ti€u sgi
huyét tach chiét tir nAm C. militaris c6 hoat tinh gén fibrin,
xuc tién viéc phan huy fibrin. Enzyme nay c¢6 kha ning st
dung trong diéu tri tan huyét khdi tuong ty nhu cac enzym
fibrinolytic manh khéc nhu nattokinase va enzyme chiét tir
giun dt. Khi enzyme nay c6 thé san xuit & quy mo 16n s& la
mot giai phap thay thé hitu hiéu cho cac enzym fibrinolytic
gia thanh cao hién dang dugc str dung cho bénh tim 130 hoa

40



Determination of the environment
and techniques of isolating
the Cordyceps militaris
collected in Hoang Lien Son
National Park (Lao Cai)

Thi Hong Nguyen', Minh Sat Le',
Thi Hong Gam Nguyen’

"Thien Phuc Medicinal Herbs Joint Stock Company
2Vietnam National University of Forestry

Received: 29 October 2018; accepted 14 December 2018
Abstract:

We have researched techniques for isolation and
propagation of Cordyceps militaris in artificial culture
media. From the fruit bodies of the fungus collected in
the Hoang Lien National Park, 24 strains were isolated
and rapidly multiplied in the artificial culture medium.
The results showed that the highest percentage of fungal
isolates (92.86%) was gained using 70% alcohol for 1
minute and cefotaxime 0.4 mg/ml for 1 minute. The
effective medium for level 1 propagation included: Agar
10 g/1 + Potato extracts (1 g potatoes/1 ml extract) 200
ml/l + sucrose 20 g/l + KH,PO, 0.5 g/l + K,HPO, 0.5 g/l +
KNO, 1 g/l + Pepton 5 g/l + Yeast 5 g/l. And the culture
medium which included: Glucose 10 g/l + silkworm 100
g/l + KH,PO, 0.5 g/l + K,HPO, 0.5 g/l + KNO, 1 g/l +
CaCl,.2H,0 0.1 g/l + Pepton S g/l + Yeast extract 10 g/l
+ Vitamin B, 0.2 g/l + Vitamin B, 0.2 g/l was suitable
for level 2 propagation of C. militaris. This finding is an
important scientific evidence to create a premise for the
production of C. militaris seedlings to serve the demand
of high quality mushroom.

Keywords: Cordyceps militaris, isolation, mushroom,
propagation.

Classification number: 4.1
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& ngudi [8]. Dich chiét tir qua thé nAm C. militaris (CMWE)
duoc thir nghiém vé tac dung kiém soét lipopolysaccharide
(LPS) (chiu trach nhiém kich thich viéc san Xuét nitric
oxide), viéc phong thich yéu té hoai tir khdi u o (TNF-a) va
interleukin-6 (IL-6) cua té bao RAW 264,7. Céac dai thuc bao
duoc xir ly voi nong & CMWE khac nhau lam giam dang
ké LPS, TNF-q, IL-6 va muc do giam theo néng do cua dich
chiét. Nhitng két qua nay cho thdy, CMWE c6 tac dung trc
ché manh dén viéc san xuat cac chat trung gian gy viém
cua té bao [9]. Cac polysaccharide CPS-1 va CPS-2 dugc
tach chiét tir nAm C. militaris c6 thanh phan tir cac don phan
la cac duong monosaccharide, mannose va galactose. Hai
polysaccharide niy c6 kha ning phuc hdi cac ton thuong
gan do ethanol va tac dung nay ting 1én khi ting liéu ding
chiét xuét [10]. C. militaris 3 duoc trong & quy md 1én do
n6 ¢6 dugc tinh rat tot va co thoi gian san xuét ngan. Tuy
nhién, cic nghién ctru vé phan lap gidng gbc va nhéan gidng
nam Poéng tring ha thao ¢ Viét Nam con nhiéu han ché so
véi cac nude trén thé gigi. Muc dich cta nghién ctru nham
xéc dinh duoc cong thire khir tring trong phén 1ap gidng gbc
nam, moi trudng nhan giéng cap 1 va nhan giéng cip 2 higu
qua, co thé ap dung vao san xuét dai tra tai Viét Nam.
Vat liéu va phuong phap nghién ciu

Vit liéu nghién ciru

Qua thé nAm Pong tring ha thao (C. militaris) thu nhan
tai Vuon qubc gia Hoang Lién Son (Lao Cai) ¢ cac vi tri
va co chit khac nhau, duoc ky hiéu thanh 26 dong riéng

biét. Hinh 1 1a mot sb vat lieu nghién ctru duoc thu thap tai
Vuong qudc gia Hoang Lién Son.

Hinh 1. Qua thé nim Pong triing ha thao (C. militaris) ding dé
phan lap giéng goc.
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Khoai tay, duong sucrose, KH,PO,, K,HPO,, KNO,,
CaCl,.2H,0; Pepton, cao ndm men (Yeast extract), vitamin
B,, vitamin By, con tuyét doi, cefotaxime.

Phwong phap nghién ciru

Chudn bi méi trwong phén ldp giong goc, nhdn giong
cép 1: khoai tay got vo, rira sach, thai mong, cho vao ndi
(dinh Iugng 200 g khoai tay/1 lit moi truong). Cho nudc
vao ndi, dun khoai tdy cho dén khi sbi; giam lira, dun tiép
cho dén khi khoai chin nhir; tit bép, d6 chit 1y nudc dich
chiét khoai tiy. Cho duong sucrose va cac chét (KH,PO,,
K,HPO,, KNO,, Pepton, cao nam men, vitamin B , vitamin
B,) vao dich chiet khoai va khudy cho duong va cac chat
tan hoan toan. Dan nudc cat vao trong coc dong chtra hon
hop mdi trudng dinh dudng dén vach 1.000 ml. Méi trudng
dugc chudn pH dén 7,0 bang dung dich NaOH 1N hoac HCI
IN. Cho hdn hop méi truong dinh dudng vao ndi, dun dén
nhiét d6 60°C (c6 bot lan tin dudi day ndi) thi cho tir tir
agar vao ndi, cho dén dau thi khudy cho agar tan dén ddy.
Tiép tuc dun cho dén khi ndi dich méi trudng tan hoan toan,
tao thanh dich dong nhit. R6t méi trudng vao trong binh
500 ml, day nip binh va cho vao ndi hap thanh tring 118°C
trong 20 phit. Khir tring xong, dé binh méi truong ngudi
dén 40°C rdi rot moi trudong vao dia petri (15 ml/dia), dé moi
truong dong dic, day nap dia petri. Bao quan dia méi truong
o nhiét d6 phong (<25°C), str dung trong vong 7 ngay.

Chudn bi méi trwong nhdn giong cdp 2: can chinh
xéac cac loai hoa chit can thiét (duong glucose, KH,PO,,
K,HPO,, KNO,, CaCl,.2H,0, Pepton, cao ndm men, vitamin
B,, vitamin By) r6i cho tirng chat vao coc chira nudc sach;
khuay cho tan hoan toan. Dan nudc cat vao trong coc dong
chira hdn hop méi truong dinh dudng dén vach 1.000 ml.
Maéi truong duge chuan pH dén 7,0 bang dung dich NaOH
IN hoac HCI IN. Rét moi truong vao trong binh tru (200
ml/binh), day nip binh va cho vao ndi hap thanh tring 118°C
trong 20 phat. Khtr trung xong, dé binh méi truong ngudi
dén nhiét do phong (<25°C), sir dung trong vong 7 ngay.

Phén ldp giong goc ndm: qua thé nAm Pong trung ha
thao dugc mang vé phong thi nghiém ding bong tim thim
nude cit da khir tring dé rira dat, bui ban bam bén ngoai.
Sau d6, ngdm qua thé nam trong dng dung con 70% trong
vong 30 gidy dén 1 phit. Loai bo con, rira mau bang nudc
ct vo tring 2 1an. Tiép theo, ngdm qua thé ndm trong dng
dung dung dich cefotaxim (4 mg/ml) tir 30 gidy dén 2 phit.
Loai bé dung dich cefotaxim, rira mau b.%mg nuéc cit vo
trang 2 1an. Thidm khoé miu bang gidy thim vé trung. Ding
dao v trung cit mau thanh nhitng phan 2x2 mm, rdi ding
panh v6 tring kep ldy miu cdy dat trén bé mat dia moi
truong phan 1ap mau (2+3 manh mau/dia petri). Dan kin
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mép dia petri, dit nudi dia mau ¢ diéu kién nhiét do <25°C
va khong c6 anh sang.

Ky thudt nhéan giong cap 1: dung dao cdy vo tring cat 1
manh thach mang hé soi giéng géc nidm (5x5 mm) trén bé
mat dia; dung panh kep vo trung dé 1y méanh thach mang
hé soi gidng gbc ndm cdy dit 1én dia moi truong nhan gidng
cép 1 (1 manh thach mang hé soi gidng gdc/dia petri). Dan
kin mép dia petri, dit nuoi dia mau & nhiét do <25°C va
khong cé anh sang.

K7 thudt nhén giong cdp 2: dung dao cdy v trung cit 1
manh thach mang hé soi gidng cap 1 (1x1 cm); dung panh
kep vo tring dé 1dy manh thach mang hé soi giéng cép 1 tha
vao binh méi truong nhan giéng cp 2. Pong chat ndp binh
va dé 1én trén khay kep binh miu ciia may lic nudi mau.
Nudi mau ¢ diéu kién nhiét do <25°C, cudng do anh anh
yéu (<500 lux), d6 4m 62-65%, van tdc may lic mau 180-
200 vong/phiit cho hé sgi nam an lan trong binh méi truong
nhan gidng cap 2.

Ky thudt bao quan giéng goc n(fm dung dao cdy cit 1
manh thach mang h¢ sg¢i glong goc nam (2x2 mm) tren be
mit dia; dung panh kep dé iy phan hé soi gidng gbc ndm
phia trén mit thach cho vao trong dng eppendorf chira moi
treong dinh dudng; dung pipet hiit 500 pl glycerol 10% cho
1én phia trén 6ng eppendorf da céy gidng; dong chat nip 6ng
eppendorf. Cho cac éng giéng ndm vao phich, d6 nlto long
Vao phlch sao cho lugng nito 1ong lam ngdp cac éng gidng
nam, nép phich lai va chd cho den kh1 11r0’ng nito long trong
phich bay hoi hét; dung kep gip cac ong gidng gdc ndm xep
vao hdp bao quan ong eppendorf xep hop bao quan dng
eppendorf ¢ chira cac dng gidng gbc nam da xir Iy véi nito
long vao trong ti lanh sau (-20+-80°C) dé bao quan.

Xir Iy 56 liéu: dung phan mém Microsoft Excell (2007).
Két qua va thao luan
Két qud phan lap giéng géc nim Dong trung ha thdo

Tir 26 chung qua thé (260 mau), thuc hién 4 cong thic
khir tring khac nhau, két qua chiing t6i thu duoc 24 ching
(216 mau) gidng gdc nim Poéng trung ha thao. Trong do,
cong thie khir trang KT3 véi con 70% trong 60 gidy va
cefotaxim (4 mg/ml) trong 1 phit cho hiéu qua tao giéng
géc cao nhét (92,86%), cu thé: ty 1& mau sach dat 92,86%
va 100% mau sach bung soi ndm sau 24+36 gio phan 1ap.
Két quéa cho thiy, thoi gian khir tring qua thé bang con 70%
tr 30 1én 60 gidy cho hi¢u qua khir trung tdng lén, chung to
thoi gian khir tring ¢6 anh huong dén hiéu qua tao giéng
gbc nim Dong trung ha thao. Cac cong thirc khir tring déu
cho thoi gian mau bat dau bung soi nAm tir 24+36h sau khi
phan 1ap gidng (bang 1, hinh 2 va 3).
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Bang 1. Hiéu qua tao giong goc nam Péng triing ha thao.

Thoi gian khit trung
Ty 16 Tylmiu  Hignqui  Lhoigmn
A X LA mau
CTIN  Con Cefotaxim mau sach sach bung tao giong bit diu
0% (dmgml) (%) s0i (%) goc (%) hung spi (h)
(giay) — (phiy)
KT1 30 1 70,000,15*  100,00£0,00°  70,00:0,12¢ 2436
KT2 30 2 73,3340,08°  100,00£0,00° 73,330,060  24+36
KT3 60 1 92,86+0,10°  100,00£0,00°  92,86+0,10°  24+36
KT4 60 2 92,86+0,19°  92,310,08" 85,710,144 2436

Ghi chu: a, b, ¢ chi su khac nhau c6 y nghia vé mat thong ké p<0,05.

Hinh 2. M4u sach va miu bung sgi nAm Déng triing ha thao sau
phan Iap bang cong thiic khir trung KT2. A: mau ban dau; B: mau
sau 24h; C: mAu sau 48h va D: mau sau 72h nudi cay.
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mat dia moi truong nhan giéng. Do vugt hé soi clia cong
thirc nay sau 3 ngay la 1,2 cm; sau 5 ngay la 2,1 cm; sau 7
ngay 1 2,2 cm va sau 9 ngay la 1,8 cm. Két qué ciing cho
thiy, tdc do an lan hé soi nhanh nhat 14 sau 5-7 ngay ciy
gidng vao moi truong nhan gidng cap 1.

Bang 2. Hiéu qua nhan gidng cap 1 nAm Péng truing ha thio.

Pudng kinh vong khun lac sau cic ngay nudi cdy (cm)

crrn KNO,  Pepton Df:\cqié.?
@) @ ) ) R ) R hé sgi nim
Ongay 3 ngay 35 ngay 7 ngay 9 ngdy

He sgi manh,

Gl 05 30 05 10005 224007 40:009 55:0,08 n lanchim, soi
bong xu

He sgi manh,

G2 05 50 05 125007 250,08 45:008 6,0£0,06° n lanchim, soi
bong xu

G 10 30 05 15008 330100 58000 76005 o s0ikhoe,dn
lan dong déu

Gh L0 50 05 17:004 38:005 60007 78004t 1 soikhoe,dn
lan dong deu

G5 1S 30 05 142006 264008 44008 61005 ¢ s9ikhoe,n
lan dong déu

G615 50 05 13:005 26:0100 424000 S7s007 o s0ikhoedn
lan dong déu

Hinh 3. M4u sach va miu bung sgi nAm Pong trung ha thao sau
phan 1ap bing cong thic khi tring KT3. A: mau ban dau; B: mau
sau 24h; C: Mau sau 48h; D: mAu sau 72h nudi cay.

Két qud nhén giong cip 1 ndm Pong tring ha thio

Gidng gbc nam, sau 7 ngay nudi, du tiéu chuin dé cy
chuyén sang moéi trudng nhan gidng cap 1. Chung toi bo tri
6 cong thue nghién ctru anh hudng ciia KNO, va pepton dén
kha nang nhan giong cap 1 nam Dong trung ha thao. 6 cong
thirc nay déu c6 chung cac chat: agar 10 g/l + dich chiét
khoai tay (1 g khoai tdy/1 ml dich chiét) 200 ml/l + duong
sucrose 20 g/l + KH,PO, 0,5 g/l + K. HPO, 0,5 g/1 + cao nam
men 5 g/l. Str dung dong gidng gbc ¢6 ky hiéu CM lam vat
liu cho nghién ctru nay. Két qua & bang 2 va hinh 4 cho
thiy, nong do chat dinh dudng khac nhau c6 anh huong rat
16 dén kha ning an lan hé soi gidng cap 1 trén moi truong
nhan giéng. Cong thirc méi trudng G4 cho hé soi gidng cip
1 an lan nhanh nhét, hé sgi khoe, 4n lan dong déu khip bé
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Hinh 4. Giéng nim cap 1 Péng trung ha thao trong cac moi
trudng nhan giong. A: moi trudng G2; B: moi truong G4.

Két qud nhén giong cdp 2 nim Pong tring ha thio

Nghién ctru thuc hién véi 6 cong thuc thi nghiém, thay
d6i ham luong dudng glucose va cao ndm men bd sung vao
moi truong nhan gidng cAp 2 nam Ddéng trung ha thao. Cac
cong thie moi truong déu co6 chung ham luong cac chit
dinh dudng khéc: nhong tam 100 g/l + KH,PO, 0,5 g/l +
K, HPO, 0,5 g/l + KNO, 1 g/l + CaCl,.2H,0 0,1 g/l + Pepton
5 g/l + vitamin B, 0,2 g/l + vitamin B, 0,2 g/I. K¢t qua &
bang 3 cho théy, khi ting ham lugng dudng glucose tir 5 dén
10 g/l v ting ham lugng cao nAm men tir 5 dén 10 g/l cho
hiéu qua nhén gidng ndm cip 2 thay ddi rd rét.

Cong thire NG4 phti hop nhét dé nhan giéng cip 2. Moi
truong niy cho mat d¢ pellet cao nhat (82 pellet/10 ml moi
truong), dich giéng sanh, pellet co tua gai, it phan nhanh
(hinh 5).
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Bang 3. Hiéu qua nhan gidng cap 2 ndim Dong trung ha thio.

Puong Mit d@j pellet

CTTIN  glucose i:‘; '(‘;'l’)‘ (sb pellet/10 ml B;z‘:’i;::;‘ Diic diém dich ging
@ moitruong) "
Dich gidng long, pellet khong co
a b 5 4
NG1 5 5 570,96 3,470,085 hinh dang nht dinh
Dich giéng sanh, pellet khong co
a b 4
NG2 5 10 61+1,14 5,74+0,04 AR
NG3 10 5 581,22 36900 Dich giong sanh, pellt hinh thinh
nhéanh, cé nhiu tua gai
NG4 10 10 §241,18° 1924002 D!?h giong sanh, pellet o tua gai, it
phan nhanh.
Dich giéng sanh, pellet khong co
a b 4
NGS5 15 5 72+0,92 2,84+0,05 Finh dang, nhatdith
NG6 5 10 64124 5.340,16 Dich giong sanh, pellet hinh thanh

nhénh, c6 nhiéu tua gai

Hinh 5. Giéng ndm cap 2 Pong tring ha thdo trong cac méi
truding nhan gidng khac nhau. A: moi truong NG1; B: moi trudng
NG2; C: mdi truong NG4; D: moi truong NG6.

Keét luan

D3 phan 1ap thanh cong 24 ching (216 miu) giéng gbc
nam Pong trung ha thao tur qua thé ndm moc tu nhién thu
nhan tai Vuon qudc gia Hoang Lién Son. Cong thirc khir
trang KT3 vé6i con 70% trong 60 gidy va cefotaxim (4
mg/ml) trong 1 phit cho hiéu qua tao giéng gdc cao nhat
(92,86%).

Méi truong nhan gidng cap 1 hiéu qua 1a: agar 10 g/l +
dich chiét khoai tay (1 g khoai tay/1 ml dich chiét) 200 ml/l
+ duong sucrose 20 g/l + KH,PO, 0,5 g/l + K, HPO, 0,5 g/1
+ KNO, 1 g/l + Pepton 5 g/l + cao nam men 5 g/I. HE sgi
giong cap 1 an lan nhanh nhat, hé s¢i khoe, an lan dong déu
khip bé mat dia méi truong nhan gidng.

Méi trudng nhéan gidng cip 2 tot nhat 1a: duong glucose
10 g/l + nhong tam 100 g/l + KH,PO, 0,5 g/l + K,HPO, 0,5
g/l + KNO, 1 g/l + CaCl,.2H,0 0,1 g/l + Pepton 5 g/l + cao
nam men 10 g/1 + vitamin B, 0,2 g/l + vitamin B, 0,2 g/l.
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Mat do6 pellet cao nhét (82 pellet/10 ml méi trudng), dich
gidng sanh, pellet c¢6 tua gai, it phan nhanh.

Nhu vay, k¥ thuat phan 1ap gidng gdc va nhan gidng ndm
Doéng trung ha thdo da duoc xay dung. K¥ thuat nay c6 kha
nang ap dung vao thuc tién san xuat gidng ndm dé cung cap
gidng nim Pong trung ha thao.
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