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Trong nghién ciru nay, naim Cordyceps militaris dugc sir dung la ching CM3 dwgc luu trir trong bd suu
tap ciia Trung tAm Nghlen ciru va phat trién nong nghiép cong nghé cao. Ket qua thu dwoce khi nghlen cuiru
trén 9 méi truong cho thidy moi trudng tdi wu nhit 1a M9 (cé thanh phan gdm gao Iirc 60 g, nhong tim 10
g, CaCl, 0,1 g/, folic acid 5 pg/l, nuée 90 ml). Trong lugng twoi, trong lwong khd va so lwong stroma thu
duoc 0 moi tru(mg M9 6 két qua lan lwot 13 19,54 g/binh, 3, 8404 g/binh, 70,3 stroma/binh. Ham lwong
mét so hoat chit chii yeu o trong stroma da dwoc xac dinh, bao gdm cordycepin (7,7551 mg/g), adenosine
(2,0027 mg/g), polysaccharide (166,20 mg/g), ergosterol (1,7369 mg/g).

Tir khéa: Cordyceps militaris, moi truong nuéi trong thich hop.

Chi 56 phén loai 4.6

A study into stroma cultivation medium of
Cordyceps militaris

Summary

In this study, Cordyceps militaris strain CM3
stored in the collection of Research and
Development Center for High Technology
Agriculture was used. 9 media for C. militaris
cultivation were investigated, and the optimal
cultivation medium was found as M9 which
consisted of the following components: brown
rice 60 g, silkworm pupae 10 g, CaCl, 0.1 g/l,
folic acid 5 pg/l, distilled water 90 ml; this
medium is suitable for stroma production
of C. militaris. Fresh weight, dry weight, and
the number of stroma reached 19.54 g/bottle,
3.8404 g/bottle, 70.3 stroma/bottle, respectively.
Biologically active substance contents of
Cordyceps militaris stroma are adenosine (2.0027
mg/g), cordycepin (7.7551 mg/g), polysaccharide
(166.20 mg/g), ergosterol (1.7369 mg/g).
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pat van de

Nhong tring thao la loai ndm thudc chi nam
Cordyceps (Fr.) Link thudc lop Ascomycetes, duoc
tim thdy trén 4u tring, co6n trung truong thanh.
Cordyceps c6 mdt lich sir 1au doi nhu mot loai nam
dugc liéu quy hiém. Héu hét nguoi phwong Tay chi
biét dén Cordyceps trong vong 20 nim gan day, trong
sudt khoang thoi gian nay, cac phuong phap khoa hoc
hién dai dugc ing dung manh mé dé nghién ctru pham
vi tmg dung réng rdi trong y hoc ciia nhom nim nay
[1]. Nam Cordveeps duoe cho la co kha nang chéng
ung thu, chdng di can, chdng oxy hoa, chéng viém,
diét khuan, ha duong huyét, chong ldo hoa, bao vé
than kinh va bao vé than [2, 3], ting cuong hé théng
mién dich va uc ché khdi u [4]. Cordyceps dd duge
thu mau va miéu ta trén 400 loai khac nhau & cac vang
khéc nhau trén thé giéi. Trong d6 co nhiéu loai duoc
chi ¥ nhiéu dén duoc 1y va dung 1am thude chita bénh
v6i 2 loai chinh la Cordyceps sinensis va Cordyceps
militaris.

Hién nay, Nhong trung thao co ngudn gde ty nhién
rat hiém, gia rat cao, trong khi dé nhu ciu cua con
nguoi ngay cang tang. Do do, can c6 mot ngudn cung
c*ip Nhong triung thao s6 lugng 1én vé6i chit lugng cao.
Dé dap tng yéu cau nay, mé hinh cong ngh¢ san Xudt
Nhong trung thao in vitro trén nﬂuon co chat san co,
dé tim, gia thanh thap da duoc quan tim nghién ctu.

Cordyceps 1a dang nam ky sinh ¢0 thé nuéi cay nhan
tao trén co thé con tring nhung con tring co gia cao va
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khong c6 nguén cung lién tuc [5], thém vao do thao tac
trén con trung khé va dé nhiém khuan nén nhirng chét
hitu co thay thé duoc nghién ctru va thir nghiém cho
viéc san xuat thuong mai stroma C. militaris. Nghién
ctru nay duoc thuc hién nhim xac dinh méi truong
nuéi trong thich hop cho Nhong tring théao, tir d6 (g
dung vao san xuit tao ra mét lwvong 16n stroma Nhéng
trung thao trong thoi gian ngén, voi chi phi thép nhung
chét luong cao.

Poi twong va phwong phap nghién ciu

D6i tuong nghién ctru: C. militaris CM3 thudc bd
suru tap giong vi sinh vét cia Trung tdm Nghién ciru va
phat trién néng nghiép cong nghé cao.

MBoi truong thi nghiém c6 thanh phan gbm gao Iirc
60 g, nhong tim 10 g, nuéce cit 90 ml ¢6 bd sung chat
khoang 0,1 g/l va vitamin 5 pg/l. Chéat khoang dugc st
dung 1a KH,PO,, MgSO, hodc CaCl,. Vitamin dugc sir
dung la thIamln biotin hodac folic acid.

Cac nghiém thirc bao gom:

MO (déil chimg): khong bo sung khoang va vitamin;
M1: ¢6 bd sung KH,PO, + thiamin;

M2: ¢6 bd sung KH,PO, + biotin;

M3:
M4:
MS5:
Mé6:
M7:
MBS:
M9: ¢6 bo sung CaCl, + folic acid.

c6 b6 sung KH,PO, + folic acid,;
6 bd sung MgSO, + thiamin;
co bod sung MgSO, + biotin;

¢6 bd sung MgSO0, + folic acid,
¢6 bo sung CaCl, + thiamin;

¢6 bo sung CaCl, + biotin;

C. militaris CM3 dugc nudi cdy tinh trén moi
truong PGB (potato glucose broth) trong 5 ngay ¢
nhiét d6 25°C, 0 tbi dé tao ngudn gidng cho thi nghiém.
Méi truong PGB c¢6 thanh phan gom khoai tay 200 g/l,
glucose 20 g/l.

Mo6i truomg nudi trong dwoce chuin bj theo cong thirc
thi nghiém va duoc hap khir trang ¢ 121°C, ap suat 1
atm trong thoi gian 40 phat. Gidng dang long duoc cﬁy
vao moi truong co chat véi luong gidng 1a 5 ml/binh.
Cac binh nudi cly dugc u ¢ nhigt do 25°C trong téi.
Sau khi to phu kin co chat, cac mau thi nghiém duoc
nuoi trong trong diéu kién 20°C, chu ky chiéu sang 12
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gio sang/tdi, cudng do anh sang 700-1.000 lux, do 4m
khéng khi 80-90%.

20°C, 12 gior

- shng/toi

sdng/tdi

Ser do: quy trinh nuéi trong C. militaris

Cac chi tieu theo doi va phuong phap xi 1y sd ligu

S6 liéu thi nghiém duoc thu thip sau 50 ngay nuéi
cy. Céc chi tidu theo ddi 1a trong lugng tuoi (g/binh),
trong luong khé (g/binh), sb lugng stroma (stroma/
binh), ham lugng adenosine (mg/g), ham luong
cordycepin (mg/g), ham lugng ergosterol (mg/g) va
ham luong polysaccharide (mg/g).

Trong luong tuoi cia stroma duoc ghi nhan ngay
sau khi stroma dugc Iy ra kh01 binh nuoi cdy. Stroma
cua timg binh dugc dem sdy khé & nhiét do 50°C dén
trong luong khong doi. Cac chi tiéu nay dugc thu nhan
bing can phén tich ¢6 do chinh xdc cao. S6 lugng
stroma dugc dém la sb stroma c6 chiéu cao 16n hon
3 cm.

Stroma dugc phan tich ham lugng hoat chit
cordycepin, adenosine va ergosterol bang phuong
phap HPLC-DAD va ham lugng polysaccharide bang
phuong phap so mau tai Vién Cong nghé hoa hoc (Vién
Han 1am KH&CN Viét Nam).

Tét ca s6 liéu thu thdp dugce xir Iy bang phan mém
SAS 9.1.3.

Két qua va thao ludn
Xdc dinh moi triomg nuoi cdy thich hop

0] nghién ciru nay, sau 50 ngay nudi cdy stroma
dugc thu hoach. Tuy nhién, chi co moi truong M2, M8,
M9 tao stroma ro rang. Cac méi truong MO, M1, M3,
M4, M5, M6, M7 tuy ¢ tao mam stroma nhung khong
tao dugc stroma lon. Sau khi phat trién dén chiéu cao
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hon 1 ¢cm, mam stroma & cic cong thirc thi nghiém nay
bi bao boc boi sgi nam day dic va nglrng phat trién.

2: mam stroma
hinh thanh trén maoi trieong gao

Hinh 1: to nam C. militaris Hinh

phat trién trén méi trieong gao

Sau khi két thuc thi nghiém, stroma dugc can do
trong luong tuoi, trong luong khé va dém s6 lugng
stroma. Két qua thu dugc trinh bay ¢ bang 1.

Bdng 1: dnh huwcng ctia mt s6 méi tricong dén sue tao thanh stroma
Nhéng trimg thao (C. militaris)

Moi trudmg FW (g/binh) | DW (g/binh) FB F (%)
MO (d6i chimg) n 5 - g
M1 (KH,PO, + thiamin) - - - -
M2 (KH,PO, + biotin) 237135 9,5 5,08
(
M4 (
M5 (

2
M3 (KH,PO, + folic acid) : - -

M4 (MgS04 + thiamin) - - 3
MgS04 + biotin) 5 = -
M6 (MgS04 + folic acid) - -
M7 (CaCl, + thiamin) . - - =
12,70° 2,1666° 8,9° 4,64
19,54* 3,8404 70,3 8,23

M8 (CaCl, + biotin)
M9 (CaCl, + folic acid)

Cic trung binh ciing &y tie khéng khdc biét co nghia thong ké
o mire xde suat p <0, [15
FW: trong lwong twoi etia stroma trén mot binh nudi cay;
DW: trong legng khé cuia stroma trén mot binh nuoi cay;
FB: 56 stroma trén mot binh nuoi cav
F: v I¢ gitra trong heong kho ctia stroma va co chat = DWx100/46,66

Theo két qua o bang 1, mdi truong M9 (gao va
nhong tim bo sung CaCl, va folic acid) c6 trong luong
tuoi, trong luong kho va sb lugng stroma cao hon cac
méi truomg con lai. O nghién ciru nay, két qua chi
thu duoc ¢ 3/9 nghiém thic nén chua thé néu Ién tac
dong cua khoang va vitamin dén su hinh thanh va phat
trién stroma Nhong tring thao trén moi trudng gao va
nhong tam.

Trong nghién ctru cua Kang va cs (2014), 1 binh moi
truomg gom 20 g gao va 32 ml dung dich dinh dudng
(10 g/1 glucose, 10 g/l peptone, 1 g/l MgSO,.7H,0, 1
g/l KHPO, va 1 mg/l NAA, 1.000 ml nuée cat, pH
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6,0) trong lugng kho stroma thu duoc 1a 1,73 g sau
60 ngay nuéi cdy. Ham lugng cordycepin trong stroma
cao nhét 14 9,17 mg/g sau 72 ngay nudi cy. Ty 1¢ trong
lwong khé cua stroma va trong luong ciia gao (co chat
tao stroma) la F = 8,65% [6]. Trong nghién clru cua
ching t6i, F = 8,23%. Nhu vy két qua thu duoc khéng
chénh léch dang ké so véi nghién ciru ciia Kang va cs
(2014).

SH luwong stroma cia méi truong M9 & céc binh
dao dong khé 16n (30-150 stroma). Nhitng binh ¢6 s6
luong stroma it thi kich thudce stroma to va dai. Nhimng
binh ¢6 s6 lugng stroma nhiéu (trén 100) thi chi c6 mot
s6 stroma to, da sb 1a stroma nho va ngin. S6 luong
stroma trung binh ctia mdi truéng M9 cao gip 7-8 lan
s0 v&i moi truomg M2 va M8 nhung trong lugng kho
va trong lugng tuoi chi cao gip 1,5 lan.

Mai truong M9

Mai triong doi chiing Stroma bj to nam bao phii

Hinh 3: stroma cia C. militaris hinh thanh trén moi trwong nudi trong

Tuy stroma thu dugc c6 so lugng stroma to it nhung
co mot sO uu diém [a sau khi duge say kho, stroma
mau cam dam, cimg va dac rudt. Mot sO san pham
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Nhong trung thao trén thi truong Viét Nam c6 mot 50
dic tinh cam quan nhu: nho va mém; to, mém va rf“)ng
rudt, mau vang nhat. Nhu vay, co thé xem day la san
phém vuot trol hon vé mit cam quan.

Hinh 4: stroma C. militaris khé thu duoc tic thi nghiém

M@t so hoat chit sinh hoc trong stroma Nhong
trung thao

Stroma khé sau khi thu hoach dugc phan tich tai

Vlen Cong nghé héa hoc dé khao sat ham lugng mot

s6 hoat chét c6 trong stroma nhim danh gid s0 bo chat
lwong. Két qua thu duoc trinh bay & bang 2.

Bang 2: ham heong mot m hoat chér sinh hoe ¢é trong stroma va moi tricong
nuoi trong Nhong trung thao (C. militaris)

Tén hoat chat Ham lugng (mg/g)
Cordycepin 7,7551
Adenosine 2,0027

Polysaccharide 166,20
Ergosterol 1,7369

Két qua thu duoc cho thdy ham lugng cac hoat chét
cordycepin, adenosine, polysaccharide, ergosterol co
trong stroma C. militaris CM3 trén mdi truong M9
twrong dbi cao. Trong nghién ctru ctia Lo va cs (2013),
ham lugng adenosine trong stroma C. militaris 1a 2,45
+ 0,03 mg/g [7]. Theo nghién ctru cua Hur (2008), ham
luong adenosine trong stroma 1a 1,8 mg/g va trong
hé soi ndm 1a 0,6 mg/g; ham luong cordycepin trong
stroma la 9,7 mg/g va trong h¢ sgi nam la 3,6 mg/g [8].
Theo nghién ctru cua Kang va cs (2014), ham lugng
corydycepin la 9,17 mg/g, adenosine la 1,21 mg/g [6].
Con theo Zhoua va cs (2009), ham llrong ergosterol
trong stroma nhén tao cua C()idyceps rat cao (10,68
mg/g) [9]. Tuy nhién, mét so san pham Nhong trung
thao trén thi truong Viét Nam c6 ham lugng cordycepin
la 2,9 mg/g: ham lugng adenosine la 0,43 va 1,1 mg/g.
Nhu vay, stroma thu duoc tir nghién ciru nay c6 ham
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lugng hoat chit chua cao bing mot sé nghién ciru
trén thé gidi nhung khong thua kém mot s6 san pham
Nhong trung thao Viét Nam.

Két qua thu dugc ¢ nghién ctru nay la da tao duoc
stroma trén méi trudng nhén tao niang sut twong ddi
cao nhung ham luong hoat chit chwa cao. Vi véy can
c6 nghién ciru tiép vé phuong phép lam ting ham
lwong hoat chét co trong stroma nham lam tang gié tri
kinh té ctia san pham.

Két luan

- Mbi trudmg thich hop cho nudi trong Nhong tring
thao c6 thanh phén gém gao lirc 60 g, nhong tam 10
g, CaCl, 0,1 g/l, folic acid 5 pg/l, nude 90 ml. Stroma
thu duge co trong lugng tuoi 1a 19,54 g/binh, trong
luong kho 1a 3,8404 g/binh va sb luong stroma la 70,3
stroma/binh.

- Ham luong mot ) hoat chét co stroma Nhdng
trung thao la cordycepin 7,7551 mg/g, adenosine
2,0027 mg/g, polysaccharide 166,20 mg/g, ergosterol
1,7369 mg/g.
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