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Trong nghién ciru nay, nAm Cordyceps militaris dwge siv dung 1a ching CM3 dwuoe lwu trir trong bd swu
tap ciia Trung tAm Nghién ciru va phat trién ndng nghiép cong nghé cao. Két qua thu dwoc khi nghién ciru
trén 9 méi truomg cho thiy méi truong t6i wu nhat 13 M9 (c6 thanh phan gém gao lirc 60 g, nhong tam 10
g, CaCl, 0,1 g/1, folic acid 5 u’g/l, mré"c 90 ml). Trong lwong tuoi, trong lwgng khé va s lugng stroma thu
dwoc 6 méi trweong M9 co két qua lan lwot 1a 19,54 g/binh, 3,8404 g/binh, 70,3 stroma/binh. Ham lwgng
mot s6 hoat chét chii yéu co6 trong stroma da dwoc xac dinh, bao gom cordycepin (7,7551 mg/g), adenosine
(2,0027 mg/g), polysaccharide (166,20 mg/g), ergosterol (1,7369 mg/g).

Tir khéa: Cordyceps militaris, méi truong nudi trong thich hop.

Chi s6 phdn logi 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/,
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 trung thao 1a loai nidm thudc chi niam
Cordyceps (Fr) Link thudc 16p Ascomycetes, dugc
tim thdy trén 4u trung, coén tring trudng thanh
Cordyceps c¢6 moét lich st 1au doi nhu mot loai nim
duogc liéu quy hiém. Hau hét ngudi phuong Tay chi
biét dén Cordyceps trong vong 20 nim gan day, trong
sudt khoang thoi gian nay, cac phuong phap khoa hoc
hién dai duoc ng dung manh mé& dé nghién ctru pham
vi tmg dung rong réi trong y hoc ctia nhdm ndm nay
[1]. Ndm Cordyceps duoc cho 1a c6 kha ning chong
ung thu, chng di cin, chdng oxy hoa, chéng viém,
diét khuan, ha duong huyét, chéng 1do hoa, bao vé
than kinh va bao vé than [2, 3], ting cudng hé thong
mién dich va @c ché khdi u [4]. Cordyceps da duoc
thu mau va miéu ta trén 400 loai khac nhau & cac ving
khac nhau trén thé gi6i. Trong d6 c6 nhiéu loai dugc
cht y nhiéu dén dugc 1y va dung 1am thudc chita bénh
v6i 2 loai chinh 1a Cordyceps sinensis va Cordyceps
militaris.

Hién nay, Nhong tring thao ¢ ngudn gdc tu nhién
rat hiém, gia rat cao, trong khi d6 nhu cau cua con
nguéi ngay cang tang. Do do6, can c6 mot ngudn cung
cap Nhong trung thao s6 lugng 16m véi chat lugng cao.
Dé dép tmg yéu ciu nay, mé hinh cong nghe san Xuét
Nhong trung thao in vitro trén ngudn co chit sin co,
dé tim, gia thanh thap da duoc quan tim nghién ciru.

Cordyceps 1a dang nim ky sinh c6 thé nudi cdy nhan
tao trén co thé con trung nhung con trung c6 gia cao va
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khong c6 nguén cung lién tyc [5], thém vao d6 thao tac
trén con tring kho va dé nhiém khuan nén nhiing chat
hiru co thay thé duoc nghién ctru va thir nghiém cho
viéc san xuit thwong mai stroma C. militaris. Nghién
cuu nay dugc thyc hién nham x4c dinh moi truong
nudi trong thich hop cho Nhong tring thao, tir d6 img
dung vao san xuat tao ra mot lugng 16n stroma Nhong
tring thao trong thoi gian ngén, voi chi phi thap nhung
chét lugng cao.

Doi twong va phuong phap nghién ciu

Déi tugng nghién ctru: C. militaris CM3 thudc bd
suu tap gidng vi sinh vat ciia Trung tam Nghién ciru va
phat trién ndng nghiép cong nghé cao.

Méi truong thi nghiém cé thanh phan gém gao ltc
60 g, nhong tam 10 g, nude cat 90 ml co bod sung chit
khoang 0,1 g/l va vitamin 5 pg/l. Chat khoang duoc sir
dung la KH,PO,, MgSO, hodc CaCl,. Vitamin dugc su
dung 1a thiamin, biotin hoac folic acid.

Céc nghiém thirc bao gom:

MO (dbi chtng): khong b sung khoang va vitamin;
MI1: ¢6 bd sung KH,PO, + thiamin;

M2:
Ma3:
M4:
MS5:
Mé:
M7:
MS:
MO: ¢6 bd sung CaCl, + folic acid.

¢6 bo sung KH,PO, + biotin;

c6 bd sung KH,PO, + folic acid,;
¢6 bo sung MgSO , T thiamin;
¢6 bd sung MgSO, + biotin;

¢6 bd sung MgSO, + folic acid,;
¢6 bd sung CaCl, + thiamin;

c6 bo sung CaCl, + biotin;

C. militaris CM3 dugc nudi cdy tinh trén moi
truong PGB (potato glucose broth) trong 5 ngay &
nhiét 6 25°C, u tbi dé tao ngudn giéng cho thi nghiém.
Méi truong PGB ¢6 thanh phan gom khoai tdy 200 g/1,
glucose 20 g/l.

MBéi truong nudi trong duge chudn bi theo cong thic
thi nghiém va duoc hap khtr tring & 121°C, ap suit 1
atm trong thoi gian 40 phut. Giéng dang 16ng duoc cdy
vao moi truong co chét véi lugng giéng 1a 5 ml/binh.
Céc binh nudi cdy duge G ¢ nhiét d§ 25°C trong tdi.
Sau khi to phu kin co chét, cac mau thi nghiém dugc
nudi trong trong didu kién 20°C, chu ky chiéu sang 12
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gid sang/tdi, cudng do anh sang 700-1.000 lux, do am
khong khi 80-90%.

20°C, 12 giir
sang/tol

sdng/tdi
So dé: quy trinh nuéi trong C. militaris
Cac chi tieu theo doi va phwong phap xir 1y sd liéu
S6 liéu thi nghiém dugc thu thap sau 50 ngay nudi
cdy. Cac chi tiéu theo ddi 1a trong lwong tuoi (g/binh),
trong lugng kho (g/binh), sd lwong stroma (stroma/
binh), ham Iwgng adenosine (mg/g), ham lugng
cordycepin (mg/g), ham lwong ergosterol (mg/g) va
ham lugng polysaccharide (mg/g).

Trong lugng tuoi cua stroma dugc ghi nhén ngay
sau khi stroma dugc lay ra khéi binh nuéi cay. Stroma
cta timg binh dugc dem sdy kho & nhiét d6 50°C dén
trong luong khong doi. Céc chi tiéu nay dugc thu nhan
bang can phén tich c6 d6 chinh xac cao. S luong
stroma duogc dém 1a sd stroma c6 chiéu cao 16n hon
3 cm.

Stroma dugc phan tich ham lugng hoat chét
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 lam KH&CN Viét Nam).

Tat ca s6 liéu thu thap dugc xir Iy bang phan mém
SAS9.1.3.
Két qua va thao luan

Xic dinh méi trwong nudi cdy thich hop

O nghién ciru nay, sau 50 ngay nudi cdy stroma
duogc thu hoach. Tuy nhién, chi c6 moi truong M2, M8,
MO tao stroma rd rang. Cac moi truong M0, M1, M3,
M4, M5, M6, M7 tuy ¢ tao mam stroma nhung khong
tao dugc stroma 16n. Sau khi phat trién dén chiéu cao
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hon 1 cm, mam stroma & cac cong thirc thi nghiém nay
bi bao boc bdi sgi nam day ddc va ngiing phat trién.

Hinh 2: mam stroma
hinh thanh trén méi truong gao

Hinh 1: to ndm C. militaris
phat trién trén mai truong gao

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

Bdng 1: dnh hudng ciia mét s6 méi truong dén su tao thanh stroma
Nhong trung thao (C. militaris)

Mai trudng FW (g/binh) | DW (g/binh) FB F (%)

MO
Ml
M2
M3
M4
M5
M6
M7
M8
M9

d6i chimg) - - - -
KH,PO, + thiamin) - - - -
KH,PO, + biotin) 11,78° 23735 9,5
KH,PO, + folic acid) - - - -
MgSO4 + thiamin) - - -
MgS04 + biotin) - - -
MgS04 + folic acid) - - -
CaCl, + thiamin) - - - -

CaCl, + biotin) 12,70° 2,1666° 8,9 4,64
CaCl, + folic acid) 19,54 3,3404° 8,23

70,3

—_— = | ma A== | =

Cdc trung binh cung ky tw khong khac bi¢t c6 nghia théng ké

¢ mikc xac sudt p < 0,05

FW: trong luong tuoi cua stroma trén mot binh nudi cay;

DW: trong luong kho cua stroma trén mot binh nudi cay,

FB: 56 stroma trén mot binh nuéi cay;

F: 1y ¢ giita trong lwong khé cua stroma va co chat = DWx100/46,66

Theo két qua ¢ bang 1, méi trudng M9 (gao va
nhong tim b sung CaCl, V’é folic acid) c6 trong lugng
tuoi, trong luwong kho va so luwgng stroma cao hon cac
mbi truong con lai. O nghién ciru nay, két qua chi
thu duoc ¢ 3/9 nghiém thirc nén chua thé néu 1én tac
d6ng ctia khoang va vitamin dén sy hinh thanh va phat
trién stroma Nhong tring thao trén méi truong gao va
nhong tam.

Trong nghién ctru ctia Kang va cs (2014), 1 binh méi
truong gdm 20 g gao va 32 ml dung dich dinh dudng
(10 g/I glucose, 10 g/l peptone, 1 g/ MgSO4.7H20, 1
g/l K HPO, va 1 mg/l NAA, 1.000 ml nu¢e cat, pH
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6,0) trong luong khé stroma thu dugc 1a 1,73 g sau
60 ngay nudi cay. Ham luong cordycepin trong stroma
cao nhdt1a 9,17 mg/g sau 72 ngay nudi ciy. Ty 18 trong
luong kho cua stroma va trong lugng ciia gao (co chét
tao stroma) la F = 8,65% [6]. Trong nghién curu cua
chung t6i, F = 8,23%. Nhu vay két qua thu duoc khong
chénh léch dang ké so v6i nghién ciru cia Kang va cs
(2014).

S6 lwong stroma ciia mdi trudng M9 & cac binh
dao dong kha 16n (30-150 stroma). Nhiing binh ¢6 s6
lwong stroma it thi kich thudc stroma to va dai. Nhitng
binh c6 s6 lwgng stroma nhiéu (trén 100) thi chi c6 mot
s6 stroma to, da s 1a stroma nho va ngin. S6 luong
stroma trung binh ctia mdi truong M9 cao gap 7-8 lan
so v&i moi truong M2 va M8 nhung trong lugng kho
va trong luong twoi chi cao gip 1,5 lan.

Moi truong M9

Méi truong doi chirng Stroma bj to ndm bao phii

Hinh 3: stroma cia C. militaris hinh thanh trén méi trwong nuéi trong
Tuy stroma thu dugc c6 so lugng stroma to it nhung

c¢6 mdt sO uu diém la sau khi dugc say kho, stroma
mau cam dam, cing va dac rudt. Mot so san pham
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Nhong tring thao trén thi truong Viét Nam c6 mot sb
dac tinh cam quan nhu: nho va mém; to, mém va r6ng
rudt, mau vang nhat. Nhu vay, co thé xem day la san
phém vuot troi hon vé mat cam quan.

Hinh 4: stroma C. militaris khé thu dwoc tir thi nghiém

M@t sé hoat chit sinh hoc trong stroma Nhjng
trung thdo

Stroma khé sau khi thu hoach dugc phan tich tai
Vién Cong nghé hoa hoc dé khao sat ham luong mot
s6 hoat chét c6 trong stroma nham d4nh gia so bo chat
luong. Két qua thu dugc trinh bay & bang 2.

Bdng 2: ham hrong mét s6 hoat chdt sinh hoc ¢6 trong stroma va méi truong
nuoi trong Nhong trung thdo (C. militaris)

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

Polysaccharide 166,20
Ergosterol 1,7369

Két qua thu dugc cho thiy ham lugng cac hoat chat
cordycepin, adenosine, polysaccharide, ergosterol co
trong stroma C. militaris CM3 trén moi truong M9
tuong ddi cao. Trong nghién ctru ciia Lo va cs (2013),
ham lwgng 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 lugng cordycepin trong
stroma 14 9,7 mg/g va trong hé soinam 13 3,6 mg/g [8].
Theo nghién ctru cua Kang va cs (2014), ham luong
corydycepin 1a 9,17 mg/g, adenosine la 1,21 mg/g [6].
Con theo Zhoua va cs (2009), ham lugng ergosterol
trong stroma nhan tao ctia Cordyceps rat cao (10,68
mg/g) [9]. Tuy nhién, mot s6 san phim Nhong tring
thao trén thi truong Viét Nam c6 ham lugng cordycepin
1a 2,9 mg/g; ham lugng adenosine 1a 0,43 va 1,1 mg/g.
Nhu vy, stroma thu dugc tir nghién ctru nay c6 ham
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luong hoat chit chua cao bang mot sé nghién ciu
trén thé gi¢i nhung khong thua kém mot sé san phdm
Nhong trung thao Viét Nam.

Két qua thu duoc & nghién ciru nay 1a di tao duoc
stroma trén mdi truong nhan tao ning suit tuong ddi
cao nhung ham lugng hoat chat chua cao. Vi vy can
c6 nghién ciu tiép vé phuong phép lam ting ham
lwong hoat chat c6 trong stroma nham lam ting gia tri
kinh té ctia san pham.

Két luan

- Moi trudng thich hgp cho nudi trong Nhong tring
thao ¢ thanh phan gdm gao lic 60 g, nhong tam 10
g, CaCl, 0,1 g/l, folic acid 5 pg/l, nudc 90 ml. Stroma
thu dugc co trong luong tuoi 1la 19,54 g/binh, trong
luwong kho 1a 3,8404 g/binh va sb lwgng stroma 1a 70,3
stroma/binh.

- Ham luong mot s6 hoat chit c6 stroma Nhong
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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