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ABSTRACT

Medicinal mushroom, Cordyceps militaris, an entomopathogenic fungus with
medicinal and commercial values, is over-exploited, leading to scarcity in
nature. The cultivation procedure of C. militaris on host under in vitro condition
has been carried out successfully. The results showed that SDAY2 media was
suitable for fast growing mycelium after 5 days of culture and large fruiting body
size, very fine mycelium, cotton and reptile surface. Liquid medium CT1 showed
that optimal fungal spore density after 11 days of culture, by injecting 2 mL of
fungal liquid into the top of the pupal stage of Brihaspa astrostigmella,
Rhynchophorus ferrugineus and Bombyx mori were highly effective, mycelium
develops quickly and forms fruiting bodies, infection rate of C. militaris and
Bombyx mori productivity the highest (> 95%; length 7.05 cm, diameter 2.31
mm and weight 0.32 g/fruit), cordycepin and adenosine content in the fruiting
body dried to 5.25 mg/g and 0.71 mg/g, 6.1 mg/g and 0.52 mg/g, 5.34 mg/g and
0.58 mg/g respectively for Brihaspa astrostigmella, Rhynchophorus ferrugineus
and Bombyx mori. These techniques can be applied to produce C. militaris
mushroom on hosts to meet the market demand for current Cordyceps products.
TOM TAT

Ndm dong trung ha thao, Cordyceps militaris la mét lodi ndm ky sinh trén con
trung ¢6 gid tri dwoc liéu quy va thuong mai rat cao nén bi khai thac qua murc
dan dén khan hiém ngodi tw nhién. Nhdan nuéi nam C. militaris trén vit chii trong
diéu kién ban nhan tao da dwoc nghién ciru thanh cong. Két qua nghién citu cho
thdy nuéi cdy hé soi ndm C. militaris trén méi trieong SDAY2 sau 5 ngdy cho hé
soi nam an kin bé mat méi truong, hé soi néam rdt min, bong va bo sat bé mat
méi truong. Méi truong long CT1 cho mdt g bao tir nam dat t6i wu sau 11 ngdy
nhén nuéi; bang ky thudt tiém 2 mL dich I6ng nam vao dinh dau giai doan nhong
cua Brihaspa astrostigmella, Rhynchophorus ferrugineus va Bombyx mori déu
dat hiéu qua cao, hé soi nam phat trién nhanh va hinh thanh qua thé, 1y 1é nhiém
nam C. militaris va nang sudt trén Bombyx mori dat cao nhat (> 95%; chiéu dai
qua thé 7,05 cm, dwong kinh 2,31 mm va khéi leong 0,32 g/qud thé), ham lwong
diege liéu cordycepin va adenosine trong qud thé say khé dat 5,25 mg/g va 0,71
mg/g, 6,1 mg/g va 0,52 mg/g, 5,34 mg/g va 0,58 mg/g twong urng cho Brihaspa
astrostigmella, Rhynchophorus ferrugineus va Bombyx mori. Ky thudt nay c6
thé imng dung dé san xuat nam C. militaris trén vit chii dé dap vmg nhu cau thi
trieong vé san pham dong tring ha théao hién nay.

Trich din: Tran Thanh Thy va Lé Vin Vang, 2020. Nghién ctru moi truong thich hop nhan nubi nam
Cordyceps militaris trén vat chi. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(5B): 125-134.
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1 MO DPAU

Cordyceps militaris duoc goi 1a nim déng tring
ha thao (DTHT), 12 mot loai ndm ky sinh trén con
trung c6 gia tri dwoc liéu quy tuwong tuy nhu
Cordyceps sinensis va dugc sir dung nhiéu trong y
hoc ¢ truyén trong nhiéu nim qua (Bhushan et al.,
2012). Pén nam 2006, hon 400 loai nAm DTHT
thudc chi Cordyceps dugc phat hién nhung chi ¢6 2
loai dugc nghién ciru nhidu nhét 1a C. sinensis va C.
militaris do co gia tri dugc liéu cao. Ngoai ty nhién,
nam DTHT thuong dugc tim thdy vao mua he, loai
nadm C. sinensis phan bé chu yéu & cac ving nui cao
thudc day nti Hymalaya c6 d6 cao trén 4.000 m so
v6i myc nude bién nhu ving Tay Tang (Trung
Qudc) (Wang, 1995; Sung, 1996; Li et al., 2006).
Loai nim C. sinensis dén nay van chua nhan nubi
qué thé thanh cong trong méi truong nhan tao (D&
Tuan Béch va ctv., 2017). Loai nam C. militaris c6
ham luong cac hoat chit co hoat tinh va sinh hoc
tuong duong, thdm chi con cao hon cua loai nam C.
sinensis va d& dang nudi tréng trén moi treong nhan
tao (Li et al., 1995; Dong et al., 2012; Tran Thanh
Thy, 2019). Gén day, bo gen hoan chinh cta ndm C.
militaris ciing dugc giai trinh ty 1am co s¢ cho nhiéu
nghién ctru sdu hon vé loai ndm nay va nghién ctiru
thanh cong co chét rin dugce bd sung SBG (spent
brewery grain) da lam tang ham lugng duoc li¢u
trong qua thé cia ndm nay (Zheng et al., 2011; Tran
Thanh Thy, 2019). Ngii cc dd qua sir dung (SBG)
1a san pham phy ciia nganh cong nghiép san xuét bia,
SBG van con 16p vo bén ngoai cua hat lia mach ban
dAu sau khi chiét xuét lua mach bing nudc noéng &
nhiét @6 65-70°C (Mussatto et al., 2006).

Trong ndm C. militaris chira mot sé dugc liéu
quan trong nhu cordycepin, ergosterol, cordycepic
acid, adenosine, polysaccharide, superoxide
dismutase (SOD) va mt s6 thanh phan dinh dudng
khac. Céc polysaccharide cia C. militaris cho thay
cac hoat tinh chong té bao ung thu ¢ tir cung va ung
thu gan (Yang et al., 2014), cac chat chiét xuét tir
qué thé c6 hoat tinh nhu chat chdng oxy hoa, chat
khang khuén, khang ndm, khang thé dong té bao ung
thu (Raoa et al., 2010, Reis et al., 2013, Yang et al.,
2014), khang viém (Won and Park, 2005; Raoa et
al., 2010), chng xo hoa (Nan et al., 2001), chéng
qué trinh tao mach mau & té bao ung thu (Yoo et al.,
2004) va tiét insulin (Choi et al., 2004). Loai nim
nay dwoc nudi trong dé san xuédt cordycepin
(3'deoxyadenosine), mot chét twong tuy nhu
nucleoside chong ung thu, trc ché tang sinh, chong
di can, diét sdu va khang khuan (Song et al., 1998).
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Nhiéu tac gia trong va ngoai nudc da nghién ciru
thanh cong quy trinh nuéi ndm C. militaris trén co
chat, rat it nghién ctru nudi ndm nay trén vat chi
trong diéu kién ban nhan tao. Gan day sau chit,
dudng dira va nhong tam da tro thanh dic san va co
mit ¢ nhiéu thanh phé 16n & Viét Nam. Song song
v6i viée su dung cac loai con trung nhu trén lam
thue phém thi nhiéu ho kinh doanh trong khu vuc
con ¢6 nghé nudi con trung (Pham Quynh Mai va
ctv., 2015). V6i kha ning sinh trudng va phat trién
manh ciia nim C. militaris thi nhong séu chit, nhong
dudng dira va nhong tam s€ languon gia thé phu hop
cho su sinh truong phat trién ctiia ndm C. militaris.

Do gia tri duoc liéu, gia tri kinh té cao va tinh
kha thi cua viéc nudi nam C. militaris & quy m6 cong
nghiép, viéc phat trién cac nghién cau Vé nudi trong
nam C. militaris trén vat chu nham ting quy mo san
XUAt, dap ung nhu cau cua thi trudng trong nudc va
chuyén giao cong ngh¢ cho cac don vi san XUt de
dem lai loi ich kinh té cho dia phuong 13 hét stc can
thiét. Nghién ctru nay trinh bay két qua nghién ctru
moi truong thich hop duge bd sung SBG nham lam
tang ham lwong dugc lidu trong qua thé cia ching
ndm C. militaris nhan nudi trén vat chu trong diéu
kién ban nhan tao.

2 PHUONG PHAP NGHIEN CUU

2.1 Vat li¢u nghién ciru

— Giéng nAm DPTHT: Chung ndm C. militaris
(ky hiéu CM- Chinal) duoc mua chung goc tir Cong
ty Cong nghé Baoli Laoning (Trung Quoc).

— Céc loai nguyén li¢u: khoai tay, agar, pepton,
yeast extract.

— Céc chit khoang va vitamin: SBG, MgS04,
KH2POy4, vincozyn, kitin.

— Céc loai méi truong nhan nudi ching ndm
CM- Chinal

Maéi trudng thach nhan nudi hé sgi nAm

— Moi truong PDA (potato dextrose agar):
agar, 45% khoai tay, 10% dextrose.

— Moi truong SDAYL (spent brewery grain
dextrose agar yeast extract): agar, 45% SBG, 10%
dextrose, 5% yeast.

— Madi truong DAY1 (dextrose agar yeast
extract): agar, 10% dextrose, 5% yeast.

— Mboi truong SDAY2 (spent brewery grain
dextrose agar yeast extract va khoang chét, vitamin):
agar, 45% SBG, 10% dextrose, 5% Yeast + mot sb
chit khoang va vitamin (0,2% MgSO4, 0,2%
KH2PO4, 0,05% kitin, 5% pepton).
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— Moi truong DAY2 (dextrose agar yeast
extract va khoang chat, vitamin): agar, 10%
dextrose, 5% yeast + mot s0 chat khoang va vitamin
(0,2% MgSO., 0,2% KHPO4, 0,05% kitin, 5%
pepton).

— Moi truong dich 1ong nhan nudi hé soi ndm

— Mai truong CT1: 35% SBG, 10% glucose,
2% pepton, 2% yeast, 0,5% vincozyn.

— Moi truong CT2: 35% SBG, 10% glucose,
2% pepton, 2% yeast, 0,5% vincozyn, 0,2% MgSOa,
0,2% KH;PO,4

— Moi truong CT3: 10% glucose, 2% pepton,
2% yeast, 0,5% vincozyn, 0,2% MgSQ,4, 0,2%
KH2PO4

Céc vat chu nhan nu6i ndm C. militaris: nhong
sau chit (Brihaspa astrostigmella), nhong dudng
dira (Rhynchophorus ferrugineus) va nhong tim
(Bombyx mori).

Tat ca cac moi truong nudi cay déu dugc hap
thanh tring & 121°C trong 20 phut.

2.2 Phuwong phap nghién cuu

2.2.1 Nghién ciru anh huong cia moi truong
di}jh duong den sinh truong va dac diém cua hé soi
nam CM- Chinal

Thi nghiém dugc thyc hién theo phuong phap
cua Kamp and Bidochka (2002) trén 5 loai mdi
truong PDA, SDAY1, DAY1, SDAY2 va DAY2
Vi 6 1an I3p lai. Cho 10 mL moi truong da dugc
thanh tring/ dia petri da thanh tring. Sau d6 ciy 1
khoanh nim c6 dudng kinh 5 mm vao giita dia moi
truong va dat o didu kién nhiét do 22°C trong toi
hoan toan. Sau khi hé soi nAm moc phu kin méi
tredng thach thi chiéu sang 8 gio/16 véi cuong do
700 Lux.

Chi tiéu ghi nhan: Theo ddi sy phat trién cua hé
sgi va duong kinh khuan lac caa nam C militaris
vao cac 2, 5, 10 va 30 ngay sau khi cdy (NSKC)
giong nam.

2.2.2 Nghién ciru anh huong cia moi truong

dich long dén sinh truong va phat trién cia hé soi
ndm CM- Chinal

— Thi nghiém ciling dugc thuc hién theo
phuong phéap ctia Kamp and Bidochka (2002) trén 3
loai méi truong long CT1, CT2 va CT3 véi 10 lan
Iap lai. Dung que cdy liy gidng cap 1 (dwoc chon tir
nghién cttU anh hudng ciia moi truong dinh dudng
dén sinh truong va dac diém cua hé soi nim) khoanh
niam 0,5 mm cho vao binh tam giac duogc chua 400
ml moéi truong dich long da dugc thanh trung va
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duge 1én men bé mit véi h¢ théng lac tron (250
v/phut) trong diéu kién nhiét do 22 °C t6i hoan toan.
— Chi tiéu ghi nhan: Bém mat d bao tir ndm
vao 5, 7,9 va 11 NSKC giong nam.
2.2.3  Nhdn nudi nam CM- Chinal trén vdt chii

— Thi nghiém dugc bb tri theo kiéu hoan toan
ngau nhién véi 3 lodi vat chi (nghiém thirc) 1a nhong
sau chit, nhdng dudng dira, nhong tam va 50 lan lap
lai. Tiém 2 mL dich l6ng ching nAm CM- Chinal
(duoc chon tir nghién ctru anh huong cuia moi truong
dich 1ong dén sinh truong va phat trién cua hé sgi
nam) vao dinh dau cia nhong. Sau do, 150 nhong
cua 3 loai vat cha dugc dat vao hop nhua c6 16t mot
I6p gidy thdm khir trimg bén dudi va dugc nudi
trong diéu kién ban nhén tao ¢ nhiét do, 4m do va
anh sang huynh quang t6i uu qua 3 giai doan: (1)
giai doan wvom to nam dat ¢ diéu kién t6i hoan toan,
nhiét d6 18°C, khong tao am do; (2) giai doan kich
mam dit ¢ nhiét do 20°C, tao am do 80-85%, chiéu
sang 14/10 véi cuong d6 1.800 Lux va (3) giai doan
cham soc qua thé dat o nhiét do 20-22°C, tao am d¢
85-90%, chiéu sang 12/12 véi cuong d6 1.800 Lux.
Qua thé chiing nAm CM- Chinal trén than nhong khi
thanh thuc dugc thu hoach va dwgc goi mau phan
tich duoc liéu tai Vién Thuc pham Chirc ning.

— Chi tiéu ghi nhdn: thoi gian sinh truong va
phat trién caa hé soi ndm; ty & nhiém nim CM-
Chinal; duong kinh qua thé; chiéu dai qua thé; trong
luong qua thé.

— Danh gia vé duoc liéu: Mdi nghiém thirc
duogc liy ngdu nhién 10 nhong (10 lan lip lai) dé
chuyén mau phan tich ham luong cordycepin va
adenosine trong qua thé (mg/g) sdy kho bang
phuong phap LC-MS/MS va HD.PP.50/TT.HPLC
ctia Vién Thyc pham Chirc ning. Qua thé ching
nam CM- Chinal dugc nghién nét va dugc cho bay
hoi qua hé théng c6 quay chan khong véi dung moi
n-hexan. Dich trong sudt thu dugce sau khi chiét xuat
duoc ly tam ¢ 14000 g trong 10 phut va loc qua
mang loc 0.22 pm (Macherey Nagel). Qua trinh
phan tich dwoc thyc hién trén hé thong sic ky long
khéi phd LC/MS/MS bao gdbm: HPLC duoc trang bi
dau do PDA 996, module tach 2690 va Nucleosil
C18, thong s cot 250 x 4.6 mm, 5 um. Ergosterol
da duogc rira giai dang dong voi 50% methanol va
50% acetonitrile, toc d6 dong 1,5 mL/phut va xac
dinh v6i thoi gian luu chudn va ba dinh hap thu dic
hiéu cua ergosterol tai cac bude song ¢ gitra 260 nm
va 300 nm. Déi v6i dinh lugng, sir dung ergosterol
chuén tinh khiét d& dung duong chuén va doc két
qua (Nylund et al., 1992).
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Xir Iy 56 ligu: S6 lidu duge tong hop bang phan
mém Microsoft Excel 2010 va xtr Iy thong ké bang
phan mém SPSS 21.0 qua phan tich ANOVA va y
nghia dugc chap nhan & p < 0,05.

3 KET QUA VA THAO LUAN
31 Anh hwéng cia mdi trudng dinh dudng
dén sinh truéng va dic diém cuia h¢ sei nam
CM- Chinal trong méi truong nhan giong
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Ching ndm CM- Chinal dugc nudi cdy dé phat
trién hé soi trén 5 loai moi truong gf“)m PDA,
SDAY1, DAY1, SDAY2 va DAY2. Két qua cho
thiy trén cac loai moi trudng dinh dudng khac nhau
thi h¢ soi sinh truong, phat trién 1a rat khac nhau. Sy
khac nhau dugc thé hién 16 & cac chi tiéu nhu thoi
gian dé hé soi nam moc kin méi trudng dinh dudng,
dic diém hé soi nAm moc qua tirng khoang thoi gian

xac dinh (Bang 1)

Bang 1: Sw sinh trudmg va phat trién cia hé sgi nam C. militaris trén méi trwomg thuan khiét

Thai gian hé DPac diém hé s¢i nim vao cic NSKC
Moi soi nadm moc
| 5 oy 2 5 10 30
truomg Kin (ngay)
N H¢ soi bat dau phat HE soi phat trién
Tu mod hé sgi cay ban .2 Y Y Ay
trién moc lanrabé  manh moc lan gan H¢ s¢i ngung

dau, hé soi bat dau moc
lan ra xung quanh, tao

mat moi trudng, kin bé mat moi

mong, dai, mau tring truong, day, dai,

phat trién, 16p hé
soi day, dai mau

PDA 12a khuan lac, hé s¢gi mong, |
N N bong va bé mathé  mau tring bong va vang cam.
mau trang bong. RO
SQ1 min. bé mat hé soi min.
Hg¢ soi phat trién A N
NP © SO1DP X Hé soi moc kin bé  HE soi ngung
Tu mo hé sgi cay ban manh moc lan gan e
XA ST mit moi truong, hé phat trién. Bé
dau, h¢ soi phat trien  kin bé mat moi AR 2
s¢i bat dau chuyén mat hé sgi bong
moc lan ra xung quanh, truong, day, dai, mau N PRI,
SDAY17b sang mau vang x0p, bo sat moi
tao khuan lac, hé sgi  trdng bong, bé mat hé \ N
cam, min va bo sat trudng va mau
mong, mau trang bong. soi min va bo sat moi \
moi truong. vang cam.
truong.
H¢ so1i phat trién A ;1A
NP ¢So1p © X Hé soi moc kin bé  HE soi ngu’ng
Tu mo hé sgi cay ban manh moc lan gan s
A LA e 2 SR mit moi truong, hé phat trién. Bé
dau, hé soi phat trién  kin bé mat moi 12, A 2
. s¢i bat dau chuyén mat hé soi bong
moc lan ra xung quanh, truong, day, dai, mau sane mau van b0, bo sat moi
DAYl 7b tao khuén lac, hé sgi  tréng bong, bé mit hé & & P, L s
T cam, min va bo sat truong va mau
mong, mau trang bong. sgi min va bo sat méi .. . . \
moi truong. vang cam.
trudng.
o aia Hg¢ soi phat trién H¢ soi ngim
T mo6 hé sgi cay ban © SO1P R Tt sumg
NSRS manh moc kin bé mat Hé so¢i bat dau phat trién. Bé
dau, hé soi phat trién ST . ; % .
moi truong, day, dai, chuyén sang mau mat hé sgi bong
moc lan ra xung quanh, mau tring bong, bé  vang cam, hé soi  xdp, rat min, bo
SDAY25¢ tao khudn lac, hg sgi - ob (HaNS BONE, BE VANS cam, he SOT - XOp, rat i, b0
\ \ z A mat hé soi rat min va rat min. sat moO1 truong va
day, mau trang bong. AR C o
bo sat moi trudng. mau vang cam.
AlA e A H¢ soi phat trién Hé soi ngu
Tu mo6 hé sgi cay ban ¢ s91p en s @rsq 'Rgu’ngi
A A e T2 manh mockinbé mat ;. ... .x phat trien. Bé
dau, hé soi phat trién s \ . He¢ soi bat dau LA 1A
mdi trudong, day, dai, 2 . mat h¢ sgi bong
moc lan ra xung quanh, iy tréne bone. bé chuyén sang mau 0. bo sat Mo
DAY2 5c¢ tao khuan lac, hé soi g & vang cam. P,

day, mau tring bong.

mat hé soi min va bo
sat mdi trudng.

trudng va mau
vang cam.

CV (%) 18,32

Mucy .
nghia

Ghi chu: **: chi khdc biét murc y nghia 1%. Trong cuing mét Cot cdc trung binh theo sau cé cung chir cdi thi khac biét
khong y nghia thong ké qua kiém dinh Duncan.
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Hé sgi ndm trén ca 5 moi truong déu phat trién
tdt, co su khac biét v& thoi glan Mmoc to nam ciling
nhu hinh thai cua hé soi. Yéu té dan dén su khac biét
cta hé soi nAm trong 5 méi truong trén chinh 1a do
thanh phan dinh dudng. O méi trudng PDA nghéo
dinh dudng nén hé soi cham phat trién nhét, 4 moi
truong con lai duoc bd sung thém SBG, khoang chét
va vitamin cho hé sgi ndm phat trién nhanh hon (5-
7 NSKC), trong d6 méi trudng SDAY?2 vira bé sung
SBG va chat khoang, vitamin h¢ soi an kin moi
truong chi 5 NSKC, hé soi day, dai, bong, min, mau
vang cam va bo sat bé mat moi truong thé hién dac
tinh thuan cua chung nam C. militaris, pht hop cho
viéc chon chung gidng cap 1 dé nhan gidng trong
moi treong long.

Tdp 56, Sé 5B (2020): 125-134

Bang 2 cho thdy, dwdng kinh phat trién cua
khuan lac ching CM- Chinal ¢ thoi diém 2 NSKC
dao dong tur 10,02 - 40,01 mm. Trong d6, duong
kinh khuan lac phat trién manh nhat & méi truong
SDAY2, dat 40,01 mm va khong khéc biét théng ké
V6i cac moi truong DAY2, SDAY 1 va DAY 1. Bén
5 NSKC, toc do phat trién khuan lac ciia nam ting
manh, trong d6 moi truong SDAY?2 va DAY2 cho
duong kinh khuan lac dat t6i wu (100,3-100,4 mm),
gidng nhau vé mat théng ké va khac biét giira nhau
V6i 3 moi truong con lai. Khi xét & thoi diém 10
NSKC, hai moéi truong SDAY1 va DAY1 cho
duong kinh khudn lac dat t6i wu, khong khac biét
giita nhau véi 3 moéi trudng con lai va téc do phat
trién khuan lac ngimg phat trién cho dén 30 NSKC.

Béng 2: Puong kinh khuin lac caa ndm C. militaris trén méi trwomg thuan khiét

Puong kinh khuin lac (mm) vao ciac NSKC

Méi trwong

2 5 10 30
PDA 10,02 c 30,12 ¢ 98,02 98,02
SDAY1 30,86 ab 97,23 b 100,04 100,04
DAY1 36,52 ab 97,12 b 100,03 100,03
SDAY2 40,01 a 100,03 a 100,04 100,04
DAY?2 38,05 ab 100,04 a 100,04 100,04
CV (%) 10,32 25,25 3,20 3,20
Miic y nghia el *x ns ns

Ghi chi: **: chi khdc biét mirc y nghia 1%, ns: khong khdc biét y nghia théng ké. Trong ciing mét Cot cdc trung binh
theo sau co cung chir cdi thi khdc biét khong y nghia thong ké qua kiém dinh Duncan.

— Viéc chon nguédn dinh dudng thich hop dé
cho nam phat trién va hinh thanh h¢ sgi nam hozc
bao tir dong vai trd rat quan trong trong nghién ciu
sinh hoc, nhat 14 nhing loai nam ky sinh con tring.
Theo Pham Quang Thu va ctv. (2012), méi truong
dinh dudng PDA c6 bd sung thém 10% nhong Tam
thich hop cho sinh truéng va phat trién caa nam C.
militaris. Theo Trinh Thi Xuan va Lé Tuén Anh
(2016), moi truong SDAY; (Sabouraud Dextrose
Agar Yeast) va SDAY; (sabouraud dextrose agar
yeast co thém khoang chat) 1a moi truong nudi cay
nam C. militaris cho duong kinh khuén lac dat tot
nhit. Nghién ctru nay cho thiy moéi truong SDAY2
(spent brewery grain dextrose agar yeast extract va

khoang chét, vitamin) nudi cay hé soi nim ching
CM- Chinal dat t6i wu va dic tinh hinh thai cuia nAm
dat d6 thuan cua ching ndm C. militaris.

3.2 Anh huéng ciia méi truong dich léng
dén sinh truéng va phat trién cia hé sei nAm
CM- Chinal

— Mbi truong hoat hoa giéng 1a yeu t6 quan
trong, anh huong dén sinh truong, phat trién va sinh
tong hop cac hoat chat sinh hoc cta vi sinh vat noi
chung va ctia nim ky sinh c¢on tring noi riéng. Moi
truong hoat hoa gidng duoc tién hanh trén 3 loai moi
truong khac nhau 1a CT1, CT2, CT3. Kha nang sinh
truéng ciia chung nim duoc danh gia qua chi tiéu vé
mat d¢ bao tr sau 5, 7, 9, 11 ngay nuoi.

Bang 3: Mat d9 bao tir sau khi chiing chiing nam C. militaris trén méi trwong long

Mait do bao tir (bao tir) vao cac NSKC

Moi truwong

5 7 9 11

CT1 8.10%a 8.10% a 6.10% a 10% a
CT2 10%¢ 10%b 8.10°c 10*c
CT3 6. 10% ab 8.10°a 6.10°b 10" b
CV (%) 32,14 29,68 38,21 31,97
** ** ** **

Mic y nghia

Ghi chii: **: chi khdc biét mirc y nghia 1%. Trong cung mét Cot cdc trung binh theo sau ¢6 cung chir cdi thi khdc biét

khéng y nghia thong ké qua kiém dinh Duncan.
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— Két qua thé hién ¢ Bang 3 cho thiy mat do
bao tir trong 3 moi truong CT1, CT2, CT3 la rat khac
nhau. Vao ngay nudi the 5, 7, 9 va 11, moi truong
CT1 cho tdc d6 sinh bao tir 1a dat tdi wu nhét va khac
biét thong ké giira nhau véi hai méi trudng con lai
vao ngay tht 9, 11; 8.10* bt/ml, 8.10° bt/ml, 6.108
bt/ml va 10%° bt/ml, twong tng. Ké dén, méi trudng
CT3 lan luot dat 6.10% bt/ml, 8.10° bt/ml, 6.10° bt/ml
va 107 tuong tmg vao thoi diém 5, 7, 9 va 11 ngay
nudi. Va thip nhét trén méi truong CT1, 102 bt/ml,
108 bt/ml, 8.10° bt/ml va 10* bt/ml, twong tmg.

Thanh phan méi truong CT1 giau ngudn N hiru
co tr SBG, mdi truong CT3 duogc bd sung thém
mubi khoang tir Mg** va K, moi truong CT2 vira
dugc bd sung SBG va mudi khoang Mg?* va K.
Gregori (2014) cong bd moéi truong nhan nudi ndm
C. militaris dugc bd sung SBG da lam tang mat do
bao tir. Nghién ciru cua Li et al. (2004) va Dong et
al. (2012) cho thay viéc bd sung cac mudi khoang
nhu K*, Mg?*, Ca?* 1am ting mat do bao tir, ning
suit qua thé va ham luong cac hoat chat sinh hoc
trong nam C. militaris. Nghién ctru nay cho thy moéi
truong CT1 (35% SBG, 10% glucose, 2% pepton,
2% Yeast, 0,5% vincozyn) dap tng du ngudn N hiru
co dé nAm dat mat do t6i vu nhét, trong khi d6 méi
truong CT2 c6 thé thira dinh dudng, nén da han ché
su phat trién mat do bao tir, méi truong CT3 duoc
bd sung chit khoang mat do bao tir phat trién tdt,
nhung chua dat t61 wu. Nhu vay, moi truong CT1 1a
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moi trudng 1ong toi wu nhét cho sy sinh bao tir cua
ch}’mg CM- Chinal, nén dugc chon dé hoat hoa
giong cho ching nay.

3.3 Nhén nudi ching nAm CM- Chinal
trén vat chi

3.3.1 Anh heong cua vdt chu dén toc do phat
trién va ty 1é nhiém nam C. militaris

Vit chi nudi cay nam ky sinh rat quan trong va
tuy thude vao mdi loai nim, dac biét 1a nhu cau vé
ngudn C, N dé gitp hinh thanh soi ndm. Ddi vai
nghlen clru nay, ca ba loai vat chu sau 12-13,5 ngay
nuoi trong nim déu phat trién hé S(YI nim va bao kin
vat chu, ké tiép t6i da 16 ngay tiép theo qua thé bét
dau moc mam trén than vat chu va sau 31 ngay qua
thé trén than vat chi thanh thuc, khong co su khac
biét giira nhau vé cac chi tiéu nay doi vai cay ching
CM- Chinal trén nhong sau chit, dudng dira va tam
(Bang 4). Theo Nguyén Thi Minh Hang va Bui Vin
Thang (2017), v6i phuong phap cay gidng C.
militaris vao than nhong va phun dich ndm vao
nhong Tam nudi cdy trong didu kién 22 °C va duy
tri 46 4m 85% sau 30-40 ngay nudi hé sgi nAm moc
kin than va sau 40-44 ngay qua thé bt ddu moc mam
trén than nhong Tém Theo két qua nghién ciru nay,
v6i phuong phap cdy gidng vao dinh d4u cua nhong
cho thoi gian nam C. militaris tan cong vao vat chu
nhanh hon so véi viéc cdy ndm vao than nhong hay
phun ndm toan than nhong.

Bing 4: Thoi gian sinh truong, phat trién va ty 18 nhiém nam C. militaris trén vat chii

Thoi gian hé sgi nam Thoi gian qua thé bat Thoi gian qua thé Ty 18 nhiém nam

Vatchu moc kin thin (ngay) diu moc mam (ngay) thanh thuc (ngay) C. militaris (%)
Séu chit 12 28 59,5 75,12 ¢
Duodng dira 13,5 29 60,8 85,71b
Nhong tim 13,1 28,8 61,5 95,2a
CV (%) 12,03 9,14 10,11 25,27
Muc y nghia ns ns ns *

Chi chi: *: chi khac bigt mirc y nghia 5%, (ns): khong khdc biét y nghia théng ké. Trong ciing mét Cét cdc trung binh
theo sau c6 cung chik cdi thi khdc biét khong ¥ nghia thong ké qua kiém dinh Duncan.

Chang ndm CM- Chinal khi duoc nudi trén
nhong sau Chit, dudng Dira va Tam cho ty 1& nhiém
nam C. militaris c6 khac biét giita nhau. Theo do, ty
1¢ nhim nim C. militaris trén nhong Tam cao nhat
(95,2 %), ké tiép nhong dudng Dira (85,71 %) va
thap nhat nhong séu Chit (75,12%) (Bang 4). Ciing
theo Nguyén Thi Minh Hang va Bui Vin Thang
(2017), ty 1& nhiém ndm C. militaris trén nhong Tam
chi dat 25-78% dbi voi phuong phap tiép giong nam
C. militaris vao than nhong va phun dich giong vao
nhong Tam. Ket qua nghién ctru nay cho thay
phuong phap tiép gibng ndm C. militaris vao dinh
dau nhong dat hiéu qua cao.
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3.3.2 Anh huong cia vt chii dén sy phat trién
gua thé cua chung nam C. militaris

Sy phan b cia qua thé C. militaris trong moi
truong nudi cdy cha yéu phu thude vao mirc d6 ddng
déu cua cac chit dinh dudng cé trong méi trudng
nudi cdy, mic do dong déu cua gidng khi cay giéng
va mitc d6 canh tranh cua céc ca thé C. militaris
trong qué trinh hinh thanh qua thé. Két qua nghién
ctru nay da chi ra C. militaris hoan toan sinh trudng
va hinh thanh qua thé trén ca ba loi sau Chit, dudng
Dira va nhong Tam. Trong d6, quéa thé trén nhong
Tam dat cao nhat (chiéu dai qua thé trung binh dat
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7,05 cm; duong kinh 2,31 mm va khéi lugng 0,32 Theo Li et al. (2006), kich thude qua the nam
9/qua the), ke dén dudng Dira (chiéu dai qua thé 4,01 cling phu thugc rat nhiéu vao lugng dinh dudng co
cm; duong kinh 2,23 mm va khoi lugng 0,26 g/qua trong méi truong nudi cdy, moi trudng cang nhleu

thé) va sau Chit (chiéu dai qua thé 5,12 cm; duong dinh dudng thi kich thuge qua thé cang 16n, néu
kinh 0,85 mm va khoi luong 0,19 g/qua thé) (Hinh trong moi trudng c6 qua nhiéu dinh dudng thi chiéu
1). Quan sat qua thé C. militaris thuong hinh thanh cao cua qua thé nam s& kém phat trién va chi phat

tai vi tri duogc tiém giéng hodc vi tri xdy xat trén co trién duong kinh qua thé nim. Theo Tran Thanh Thy
thé, vi tri vach ngan cac dbt than, vi tr 16 khi, nhiing (2019), moi tru'ong co chit rin khi dugc b() sung
vi tri co hé soi ndm bong min va bo sat bé mit vat 45% SBG cho thdy khong lam ting nang sut qua
chu (Hinh 2). Bing k§y thuat che t&i phan than thé ndm C. militaris mot cach rd rét. Két qua nghién
nhong, qua thé chi moc tai vi tri dinh dau (Hinh 3). ctru nay cho thay nhong tam 1a vét chu nuéi nam C.

militaris dat nang suat hon 2 loai vat chu dudng dira
va sau chit.

BED (mm
. =12 7.05 (mm)
4.01 mL (cm)
5 0.8 19 2.25 26 =M (gam)

Sau Chit Puédng Dira Nhong Tam

Hinh 1: Kich thwéc va khéi lwong qua thé vao thoi diém thu hoach

Ghi chi: D (mm): duong kinh qua thé: tai thoi diém thu hogch; L (cm): chiéu dai qua thé tai thoi diém thu hoach; M
(gam): khoi Iwong qua thé tai thoi diém thu hoach.

3.3.3 Anh huong cua vt chu den ham liwgng Ham lugng adenosine trong ca 3 vat cha dat 0,71
cordycepin va adenosine trong qud thé mg/g, 0,58 mg/g va 0,52 mglg qua thé siy kho,
Ham luong adenosin va cordycepin duoC Sir tuwong Ung sau chit, nhong tam va duéng dura. Trong

dung nhu chi thi cho chét luong cua Cordyceps spp ~ Khi d6 ham luong cordycepin dat 6,1 mg/g, 5,34
(Pham Vin Nha, 2017). Két qua trinh bay & Hinh 4 mg/g va 5,25 mg/g, tuong mg dudng dua, nhong
chi ra ham lugng cua adenosin va cordycepin trén tam va sau chit (Hinh 4).

cac vat chu la khong chénh 1éch nhau lan.

A B C

Hinh 2: Sy phat trién cia nam C. militaris trén than nhdng cia siu chit (A), buém tim (B) va dudng
dwa (C)
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Holliday et al. (2004) cho rang lugng cordycepin
dat dwoc 1a 2,25 mg/g trong cac san pham thuong
mai C. sinensis thu dwugc qua qua trinh nudi trong
trén moi truong ran va 0,65 mg/g cordycepin thu
duoc tir stromata cua C. sinensis tuy nhién. Ni et al.
(2009) bo cao ham lwong cordycepin tir 0,1 dén 1
mg/g thu dugc tir nudi trdng C. militaris. Lie et al.
(2014) cong bd ham lwong cordycepin dat dugc
trong cac san pham thuong mai nam C. militaris trén
vat chu 1a 1,72 mg/g va adenosine 1a 0,97 mg/g.
Pham Van Nhia (2017) bao cao ham luong
cordycepin dat 16,05 mg/g va adenosine la 0,57
mg/g thu duoc tir viéc nudi qua thé trén vat chi. Két
qua nghién ctru cua Tran Thanh Thy (2019) cho thay
b6 sung SBG vao moi truong rin dé nudi trong C.
militaris rat c6 hiéu qua lam ting cordycepin va
dong thoi tang adenosine, khi phén tich qua thé nim
tuoi trén moi truong c6 bd sung SBG cordycepin va
adenosine dat 10,58 mg/g va 0,85 mg/g, trong khi
mdi truong khong bd sung SGB chi dat 7,21 mg/g
va 0,56 mg/g, twong tng. Trinh Thi Xuin va Lé
Tuin Anh (2016) nudi C. militaris trén co chat 1a
gao lut c6 bd sung dinh dudng khoang t6i wu moi
truong nhan nudi khi phéan tich dugc liéu chi dat

5.25

I

%]

Sau Chit

B

6.1

Dudng Dira
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C
Hinh 3: Su phat trién ciia nam C. militaris trén phan dau nhong sau chit (A), tim (B) va dudng dira (C)

cordycepin cao nhat la 5,56 mg/g qua thé tuoi.
Nghién ctru nay cho thdy, hé soi nim dwoc nudi
trong moi truong thach va dich long déu duge bd
sung ham lwong SBG, ham lugng cordycepin trong
qua thé khong ting cao nhu trén co chit rin trong
c6ng bd cua Tran Thanh Thy (2019), nghién ctru nay
do qua thé dwoc hinh thanh trén vat chu. Nhiéu
nghién ctru ciing da chi ra ham lugng nay cling gidm
dan khi chuyén tir giai doan hé soi sang giai doan
phat sinh qua thé va giam manh khi qua thé dat kich
thudc t6i da va chuyén sang gia hoa (Ahn et al.,
2000; Dong et al., 2012; Tuli et al., 2014).

Ham lugng cordycepin va adenosine thu duoc
ctia nghién ciru nay 1a dat (cao) so véi cac ndng do
bao cdo néu trén. Trong ty nhién ham lugng cua
cordycepin con gdy nhiéu tranh cii, ham luong cua
n6 bién dong kha 16n trong cac nghién ctru khac
nhau. Piém chung ciia cac nghién ciru déu cho rang
ham luwong cua cordycepin & giai doan qua thé cao
hon so véi giai doan hé soi va c6 lién quan nhiéu
dén ndng do oxi trong diéu kién nuéi cdy (Pham Vin
Nha, 2017).

m Cordycepin (ng/g)
5.34

0.52

Nhong Tam

Hinh 4: Ham lrgng cordycepin va adenosine trong qua thé vao thoi diém thu hoach
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Céc két qua thi nghiém cua nghién ciru nay da
khing dinh qua thé nim C. militaris dwoc cay tir
chung CM- Chinal hoan toan sinh truong va phat
trién tt trén nhong sau Chit, dudng Dira va Tam tao
ra hai hop chét quan trong cordycepin va adenosine
dat ham lugng.

4 KET LUAN VA BE NGHI
4.1 Kétluan

Mbi truong SDAY?2 1 tot nhét cho sy hinh thanh
va phat trién hé sgi nam cta chung CM- Chinal.

Maéi trudng long CT1 1a tdi wu cho sy nhan mat
d6 bao tir nam cua ching CM- Chinal.

Cé ba loai vat chu, nhong sau Chit, nhong duéng
Dira va nhong Tam déu cho hinh thanh qua thé nAm
C. militaris tét. Trong d6, nhong Tam dat ty &
nhiém niam C. militaris va ning suét cao nhat. Ham
luong dugc liéu codycepin va adenosine trong qua
thé say kho dat 5,25 mg/g va 0,71 mg/g, 6,1 mg/g va
0,52 mg/g, 5,34 mg/g va 0,58 mg/g twong ung cho
sau Chit, dudng Dira va nhong Tam.

4.2 Pénghi

Can c6 thém cac nghién ctru trén nhom vat cha
khac nhu ong mét, ve sau,...dé kiém chung hé soi
nam C. militaris dugc nudi trong mdi truong thuan
khiét va dich long c6 b sung ham luong SBG. Bén
canh d6, can nghién ctru Viéc tdi wu hoa cac thong
s6 nuoi trong nhu nhiét do, thoi gian 1, 4nh sang va
qua trinh syc khi khi nudi hé sgi ndm C. militaris
trong méi truong long c¢6 1am tang lugng cordycepin
va adenosine trong qua thé.
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