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ABSTRACT

Medicinal mushroom, Cordyceps militaris is an entomopathogenic fungus
with many medicinal values similarly to Cordyceps sinensis and has been
used for a long time in traditional medicines. Cordyceps militaris is able
to grow and develop on artificial media. This study was aimed at
examining the impact of nutritive ingredients on the growth of Cordyceps
militaris to optimize the medium for fruiting body (sporocarp) and
cordycepin production. The results showed that SDAY: and SDAYs; media
were suitable for the growth of Cordyceps militaris fungus; the medium of
high protein white rice (ST20) added with 3% glucose, 1% yeast extract,
1% peptone, 0.01% kitin and vitamins Bl, B12 was optimum where yielded
fruiting body length from 5.82 to 7.94 cm at 60 days after culture, fresh
fruiting body weight of 16.52+0.09 g and the cordycepin content in fruiting
bodies of 5.56 mg/g.

TOM TAT

Ném duwoc liéu, Cordyceps militaris la mot loai nam ky sinh trén cén trimg
co gia tri duoc liéu quy twong tu nhu nam Cordyceps sinensis va duoc sir
dung nhiéu trong y hoc c6 truyen Loai nam Cordyceps militaris co khad
nang sinh trudng va phdt trién dé dang trén méi trwong nhdn tao, vi thé
nghién ciru ndy dwoc thiee hién nham muc dich: nghién ciu dnh huong ciia
nguon dinh dwdng dén sw phat trién cia ndm Cordyceps militaris, chon
liea 161 wu héa méi truong san xudt tao qud thé va san sinh ham heong
cordycepin cao. Két qua cho thay, moi truong SDAYI va SDAY3 la thich
hop cho su sinh truong va phat trién ciia nam Cordyceps militaris; viéc sit
dung gao trang (ST20) ¢6 chita ham heong protein cao két hop bé sung
cdc thanh phan 3% glucose, 1% yeast extract, 1% peptone, 0,01% kitin va
vitamin Bl, B12 sé cho qua thé nam dat tir 5,82 dén 7,94 cm sau 60 ngay
nuéi trong. Trong heong qud thé nam twoi dat trung binh twong dwong véi
16,52+0,09 g, ham heong cordycepin ciia qud thé la 5,56 mg/g.

Trich dan: Trinh Thi Xuén va Lé Tuén Anh, 2016. Nghién ciru mdi truong thich hop cho san xuit qua thé
nam duoc li¢u Cordyceps militaris (Clavicipitaceae: Hypocreales). Tap chi Khoa hoc Truong Dai
hoc Can Tho. So chuyén dé: Nong nghiép (Tap 3): 88-92.

hodc lam dugc li€u & cac nudc nhu Trung Quoc,

1 MODAU Nhat Ban va mot sé nuéc cia Chau A (Xie et al.,
Nam Cordyceps militaris dugc goi la nam tring 2009). bay la mdt loai ndm ky sinh trén nhong
thao da va duogc st dung rong rai trong thuc pham hodc au trung cta mot loai con trung thudc bo
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Lepidoptera va mot sé 4u trung cia bd canh cing
Coleoptera  (Kobayashi, 1993). Trong nim
Cordyceps militaris chira mot sb dwoc tinh quan
trong nhu cordycepin, ergosterol, cordycepic acid,
adenosine, polysaccharide, superoxide dismutase
(SOD) va mét sb thanh phan dinh dudng khac (Ng
va Wang 2005). Chit cordycepin 1a mot loai
nucleoside c6 chirc ning khang u va chdng oxy hoa
gitp bao v¢ gan, tim, thén,...(Zhou et al., 2009).
Theo Junjun (2007), thi chat cordycepin trong nam
Cordyceps militaris c6 ham lugng cao hon so véi
nam Cordyceps sinensis.

Hién nay, ndm Cordyceps militaris chu yéu
dugc thu lwom ngoai ty nhién, trén nhimg dinh nbi
cao nguyén hlem tré vi vay rat kho khan, quan
trong 1a ngudn duogc liéu ngoai ty nhién ngay cang
khan hiém Vi vy, ndm Cordyceps militaris da
dugc rat nhiéu nude trén thé gisi nhu Trung Qubc,
Han Qudc, My, Nhat Ban san xuit VO’l quy md
cong nghiép dé tao ra dugc ligu véi s6 lugng 16n.
Tai Viét Nam, viéc st dung nidm Cordyceps
militaris 33 dwoc ngudi dan biét dén nhiéu nim
qua, tuy nhién do gia thanh dé mua san pham hoan
toan thién nhién rat cao va dic biét 1a san phim
gia, san pham rdng (bi hut hét duoc chét) dugc bay
ban tran lan trén thi trudng ma cac co quan chuc
nang hay nguoi tiéu dung kho kiém soat dwoc vi
thé giy anh huong nghiém trong dén stc khoe
nguoi tiéu dung.

Mit khac, do viéc san xuat sinh khoi trén co thé
con trung rat ton kém va khong phai luc nao ciing
6 san, ngoai ra con trung ciing bi nhiém mot so
bénh do vi sinh vat giy ra nén viéc chon lya mébi
truong thay thé bang sir dung céc loai ngii coc dé 1a
can thiét (Kobayashi, 1941). Bén canh d6, Dong et
al., 2012 cho biét cic loai mudi khoang nhu K*,
Mg va CaZ" voi ndng d6 0.1 g/l s& lam gia ting
kha nang hinh thanh qua thé ciia nim. Vi thé,
nghién ctru ndy tap trung tim hiéu cac méi trudng
thich hop cho viéc nhan nudi hé sgi nim va tao qua
thé c6 duoc chét cao.

2 PHUONG TIEN VA PHUONG PHAP

Gidng nam Cordyceps militaris (ky hiéu
CMRU-1) nudi cay trén méi truong co ban PDA
(200 g khoai tay, 20 g dextrose va 20 g agar trong
1000 ml nudc cat), sau khi ndm phat tién hanh trir
soi ndm ¢ -35°C trong glycerol 10% dé phuc vu
cho céc thi nghiém.

Thi nghiém 1: Nghién ciru anh hwéng cia
nguon dinh dwdng deén sy phat trién cia ching
nam Cordyceps militaris trong dieu kién in vitro

Cdac logi méi truwong svr dung trong nghién ciru:
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Mbi truong PDA (Potato Dextrose Agar): 200 g
khoai tay, 20 g dextrose, 20 g agar, 1000 ml nu¢c
cat.

Mai truong CDA (Czapek — Dox Agar): 30 g
sucrose, 20 g agar va mdt so vitamin dudng chat,
1000 ml nude cat.

Moi truong SDAY 1 (Sabouraud Dextrose Agar
Yeast): 10 g pepton, 40 g dextrose, 2 g yeast
extract, 20 g agar, 1000 ml nudc cat.

Maoi truong SDAY3 (Sabouraud Dextrose Agar
Yeast c¢6 thém khoang chét): 10 g pepton, 40 g
dextrose, 2 g yeast extract, 1 g KH2PO4, 0,5 g
MgSO4, 1000 ml nude cét.

Mbi truong SDAY3 + K (Sabouraud Dextrose
Agar Yeast + kitin): 2 g yeast extract, 2 g pepton,
20 g dextrose, 20 g agar, 5 g kitin, 1000 ml nudc
cat.

Phwong phap thi nghiém:

Thi nghiém duoc thuc hién theo phuong phap
cua Kamp va Bidochka (2002) trén ndm loai moi
truong PDA, CDA, SDAY, SDAYs va SDAY3 +
K v6i 4 lan lap lai. TAt ca cac moi truong déu
dugc thanh trung & nhiét d¢ 121°C trong 20 phut
sau do6, cho vao cac dia petri da thanh trung 10
ml/dia. Ciy 1 khoanh ndm c6 dudng kinh 1 cm vao
gifta dia moi truong va dat ¢ nhiét d6 25°C trong
diéu kién sang t6i xen ka.

Chi tiéu theo doi:

Puong kinh khuan lac (cm) mau sac khuén lac:
Sau 7, 14, 21 va 28 ngay nudi cdy s& ghi nhan su
phat trién ctia khuan lac bang cach lay trung binh
duong kinh trén 2 tryc ciia khuan lac theo cong
thue:

d=(di+d2)/2

Trong do6: di va dz la d9 dai hai duong cheo
phén khuan lac phan bo.

Thi nghiém 2: Nghién ciru méi trwong nudi
trong toi wu cho sy hinh thanh qua the cia nam
Cordyceps militaris

Chudn bi nguon ndm: Tién hanh cdy Cordyceps
militaris vao moi truong dugc nghién ciru 1a tot
nhit cho ndm Cordyceps militaris (két qua thi
nghiém 1), sau 10 - 14 ngay dé ndm sinh ra mot
luwong hé soi ndm nhét dinh sé tién hanh thu va dua
vao moi trudng dich thé (mdi trudng 1ong khong cd
agar) nham ting sinh hé soi nam, lic dung dich &
diéu kién 25°C trong 4 ngay.

Bé tri thi nghiém:
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Thi nghiém duoc bd tri hoan toan ngdu nhién
v6i 4 nghiém thirc twong ing véi 4 loai moi trudng
(Bang 1), mdi nghiém thuc gf)m 20 hop nhya
polypropylen (chiéu cao: 8,5 cm, duong kinh: 11,5
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cm) c6 chira 40 g gao va 35 ml dung dich dinh
dudng, thanh trang w6t ¢ 121°C trong 20 phut, lam
ngudi sau d6 chung 5 ml dung dich nam/h¢p.

Bing 1: Thanh phin méi trudmg ding trong nghién ctru

Nghiém thitc  Thanh phén

A-1 Gao ST20, 3% glucose, 1% peptone, 1% yeast extract

A-2 Gao ST20, 3% glucose, 1% peptone, 1% yeast extract, 0,01% kitin, 50 mg vitamin B1, B12
A-3 Gao Itt, 3% glucose, 1% peptone, 1% yeast extract

A-4 Gao lut, 3% glucose, 1% peptone, 1% yeast extract, 0,01% kitin, 50 mg vitamin B1, B12
A-5 Gao ST20, nudc ct

A-6 Gao lat, nude cat

Sau khi chung nam vao co chat s¢ dugc nudi
trong qua 2 giai doan sau:

Giai doan wom to nam: day la giai doan quan
trong trong qua trinh nuoi trong nam trung thao
Cordyceps militaris vi vay cac hop s€ duoc dit o
diéu kién t6i hoan toan, nhiét d¢ 23 - 25°C, am do
70 - 75% trong 7 - 10 ngay.

Giai doan cham soc qua thé sau khi nam da
lan to hét bé mit co chat thi tién hanh chuyén sang
giai doan cham so6c dé cho qua thé nim phat trién.
Diéu kién cho giai doan nay 14 thoi gian chiéu sang
xen k& 16/8 (700 lux), nhiét d6 20 - 23°C, am d6 75
- 80%.

Ghi nhan chi tiéu:
+ Tbe do phat trlen clia to nim: dugc danh gia

qua quan sat bing mt sau 5 ngay nudi trong.

+ Chléy dai qua thé: Do kich thuéc chidu dai
cua qua thé ¢ 3 giai doan 25, 45 va 60 ngay sau khi
nudi trong.

+ Ning suat sinh hoc: dugc tinh bang cong thirc
sau:

BE=FW/MWx100

Trong do: LS: chidu dai qua thé; FW: trong
luong qua thé tuoi; MW: trong lugng co chat moi
truong; BE: nang suat sinh hoc

+ Trong lugng qua thé tuoi: thu hoach qua thé
va xac dinh trong luong.

+ Ham lugng cordycepin: giri mau phén tich tai
Vién Thyc pham chiic nang.

3 KET QUA VA THAO LUAN

3.1 Aqh huong cia ngudn dinh dudng dén
sw phat trién ctiia nam Cordyceps militaris

Két qua Bang 2 cho thy, dudng kinh pht trién
cua khuan lac nam C. militaris ¢ thoi diém 7 ngay
sau khi cay (NSKC) bién dong tir 2,25 dén 2,68
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cm. Trong d6, duong kinh khuan lac phat trién
manh nhét & méi truong SDAY3, dat 2,68 cm va
khong khac biét théng ké so véi médi trudng
SDAY: va SDAY3+K (2,62; 2,64 cm, lan luot).
Hai moi truong PDA va CDA c6 tdc do phat trién
ctia khuan lac gan bang nhau va dat thp nhat. Dén
14 ngay thi toc doc phat trién khudn lac ctia nim C.
militaris tang, trong d6 moéi truong SDAY3 va
SDAY3+K cho duong kinh khudn lac cao tuong
duong qua phan tich thong ké dat 7,31 va 7,21 cm
lan luot.

Bang 2: Puwong kinh khuén lac (cm) ciia nAm
Cordyceps militaris trén nam loai mdi
treong 6 cac ngay sau khi cay (NSKC)

TOC: 25+2; H%: 70+2

ne Ngay sau khi cay
Moi truong 7 14 21 28
PDA 225b 6,52b 7,63b 8,19b
CDA 230b 550c 7,11b 7.35¢
SDAY: 2,64a 6,580 886a 9,00a
SDAY: 2,68a 731a 848a 9,00a
SDAYstK  2,62a 72la 8,18a 829b
CV (%) 2,1 7,5 7,4 1,6
Mirc v nghia ok ok ok

Ghi chu: Cdc gia tri trung binh trong cung mot cgt duoc
theo sau béi mot hay nhiéu chit cdi giong nhau thi khéng
khdc biét y nghia thong ké ¢ mire 1% qua phép thir
DUNCAN; ** khac biét ¢ mitc y nghia 1%

Khi xét & thoi diém 21 NSKC thi duong kinh
phat trién cua khudn lac nadm C. militaris bién dong
tr 7,11 cm dén 8,86 cm. Mbi truong SDAY],
SDAY3 va SDAY3+K cho tde d6 dudng kinh phat
trién khudn lac nhanh nhat. Hai méi truong con lai
ciing c6 toc do phat trién cua khudn lac gan bang
nhau, dat 7,11 cm ¢ mdi truong CDA va 7,63 cm &
moi truong PDA, ca hai moi truong nay khong
khac biét nhau vé mat thong ké. Dén 28 ngay nudi
cdy, hai méi truong SDAY va SDAY3 cho toc do
phat trién duong kinh dat tdi wu nhét.
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Ngoai viéc xem xét téc do phat trién cia khuén
lac thi mau séc cua khuan lac cting dugc cht y, két
qua thi nghiém nay cho thay ¢ giai doan tang
truong tir 4 dén 7 ngay sgi nam c6 mau trang, x6p
min; khudn lac két chat phat trién theo vong
déng tam, mép khuén lac tron nhan hodc hoi gon song,
sau d6 nim chuyén sang mau vang cam rat dic trung
ctanam C. militaris.

Toém lai, viéc chon ngu@)n dinh dudng thich hop
dé cho nam phat trién va hinh thanh hé soi nim
hodc bao tir dong vai trd rit quan trong trong
nghién ctru sinh hoc, nhét 1a dbi véi cc loai ndm
ky sinh con trung. Theo Pham Quang Thu va ctv.,
2014, moéi truong dinh dudng PDA c6 bd sung
thém 10% nhong tam thich hgp cho viéc sinh
truong va phat trién cua nam C. militaris. Trong
két qua nghién ctru ndy, SDAY1 va SDAY; 1a moi
truong nudi cay nam C. militaris cho duong kinh
khuén lac phat trién t&t nhat.

S6 chuyén dé: Nong nghiép (2016)(3): 88-92

3.2 Anh hudng cia cac loai mdi truong
nudi trong 1én sy hinh thanh qua thé ciia nim
Cordyceps militaris

Anh hwéng cia méi trwong dén toc do phat
trién cua hé sgi nam Cordyceps militaris tai thoi
diém 7 ngay sau khi trong

Moi truong nudi cdy nim rat quan trong va tity
thuoc vao mdi loai ndm, dic biét 1a nhu ciu vé
ngudén C, N dé giup hinh thanh s¢i ndm. Ddi véi
nghién ctru nay, ca sau moi trudng sau 7 ngay nudi
trong ndm déu phat trién hé soi nam va bao phii bé
mit co chéat, hé soi ndm mau tréng déng nhit va
khong bi nhiém tap, sau giai doan nay s& chuyén
nam sang chiéu sang xen k& 16/8 voi cuong do anh
sang 1a 700lux va nhiét 6 on dinh 23°, 4m d¢ 80%
dé ndm chuyén vang, nhi mam va phat trién qua thé.

Béng 3: Cac chi so sinh hoc ctiia nam C. militaris trén cac loai méi trudng nubi trong.

Mbi truong T(:::?gl ]:10* LS (cm)Z(;’ cac ngay S:l;l khi trong60 FW (g) BE (%) Cor(dn)igg)lg
A-1 59,1£10,47  1,41£0,16  3,52+0,54  5,52+0,54 14,75+0,81 18,44+1,01 3,90
A-2 75,3+12,6  2,07+1,06 3,49+0,86 6,88+1,06 16,52+0,09 20,65+0,11 5,56
A-3 60,3+18,71  1,98+£1,95 2,19£2,01 5,89+1,95 13,26+1,01 16,58+1,26 3,72
A-4 65,5+15,45 1,81+0,97 4,64+1,01 5,64+1,01 12,26+1,09 15,33+1,36 4,59
A-5 45,54¢19,27  1,07£0,25 2,21+0,75 4,2140,64 10,71£2,04 13,39+2,55 2,50
A-6 43,2+13,45  0,91+0,81  2,62+0,95 4,62+0,95 10,02+1,17 12,53+1,46 2,69

LS: chiéu dai qua thé; FW: trong lwong qud thé: BE: ndng sudt sinh hoc

*: Quan sat tai thoi diém 15 ngdy sau khi trong;
thuoc Bo Y té

Ném nhong trang thao C. militaris sau khi nudi
trdng & hai giai doan wom to va cho ra qua thé cho
thdy sy phat trién ctia qua thé tily thudc vao timg
loai moi truong, ham lugng dudng chit bd sung,
moi trudng phit hop s& cho qua thé tbt, ning sudt
sinh hoc cao va ham hmng cord cepm cao. Sau

**: két qua phan tich ciia Vién Thuc pham chirc ndng triec

giai doan wom to, kich thich ndm v&i anh sang thi
nam bat dau moc mam, sO lugng mam ciing tuy
thudc vao dinh dudng cung cap cho nam.

Anh huong cua moi truwong nudi cdy lén sy moc
mam cua nam C. militaris

Hinh 1: NAm Cordyceps militaris ¢ cac giai doan phat trién ciia méi treong A-2

15 ngay; b) 35 ngay; ¢) 60 ngay
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O nghién ciru nay khi st dung hai loai gao la
ST20 va gao lut vai ty 1¢ bd sung dudng chat khac
nhau s€ cho luong mam c¢6 duge khac nhau, ddi
v6i moi truong co bod sung thém 0,01% kintin s&
cho lwong mam cao hon so, trong d6 méi trudng
A-2 (Gao ST20, 3% glucose, 1% peptone, 1% yest
extract, 0,01% kitin) cé luong mam dat cao nhit
75,3£12,6 mam/hdp sau 15 ngdy nudi trong. Moi
truong st dung gao 1t va gao ST20 khong bd sung
thém dudng chét s& cho lwong mam thép lan luot
dat 43,2+13,45 va 45,5+19,27 mam/hop (Bang 3 va
Hinh 1).

347nh hieong ciia méi trieong nudi cdy lén sw phdt
trién qud thé cia nam C. militaris

Mai truong dung dé nudi trong nam C. militaris
rit quan trong dé quyet dinh chat luong va s0
luong cua qua thé ndm. Méi truong day du chat
dinh dudng s€ cho qua thé nam phat trién cao. Két
qua Bang 3 cho thay chidu dai qua thé ting dan
theo thoi gian. Tai thoi diém 25 ngay sau khi nuéi
trdng thi qua thé & tit ca cic moi truong thip tir
0,91 dén 2,07 cm. bic diém cua qua thé & giai
doan nay 1a dau ciy ndm tron, ti va c6 mau vang.
Sau 45 ngay cham soc, nudi trong thi qua thé nam
phat trién cao, trong d6 moi trudng A-4 cho chiéu
dai qua thé cao nhét 4,64 £1,01 cm, méi truong A-
5 ¢6 chiéu dai qua thé thap nhét 2,21+0,75 cm. Dén
60 ngay nudi trong, mdi trudng A-2 v6i thanh phan
co chét 1a 40 g gao ST20 va bo sung thém 35 ml
nudc c6 chtra 3% glucose, 1% peptone, 1% yest
extract, 0,01% kitin va vitamin V1, B12 sé cho
chidu dai cia qua thé dat cao nhat 6,88 +1,06 cm, &
giai doan nay hau nhu qua thé dat chi sé toi wu vi
sau 60 ngay nudi cdy véi diéu kién nhiét do, am do
thich hop thi ndm s& cho chiéu dai qua thé t5t nhat,
néu trong qua trinh nudi trong khong quan 1y dugc
nhiét do va 4m do thi ndm phat trién kém hodc
nglmg phat trién. Bén canh d6, néu sir dung gao lut
thi chiéu dai qua thé s& dao dong tir 5,64 +1,01 dén
5,89+1,95 cm. Ngoai ra néu chi str dung gao ST20
hodc gao 1t khong bd sung thém chét dinh dudng
thi chidu dai qua thé thap trung binh tir 4,21+0,64
dén 4,62+0,95 cm .

Anh hwong cua moi truong nudi cdy dén trong
luwong va nang suat sinh hoc cua nam C. militaris

Ngoai hai chi tiéu 1a sé lwong mam/hop va
chidu dai qua thé ndm thi trong luong va ning suat
sinh hoc cia nim C. militaris dugc xem la kha
quan trong vi dua vao hai chi s6 nay s& uéc luong
duoc tor mot lugng co chit ban diu d3 biét s& thu
dugc bao nhiéu gram trong lwong qua thé. Déi voi
cac mdi trudong trong nghién ciu nay thi trong
luong qua thé tuoi cua nam C. militaris dao dong
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tr 10,02+1,17 dén 16,52+0,09 g va cao nhat la &
nghiém thic A-2, nang suat sinh hoc dat 20,65%.

Nhu vay co thé thdy dugc trong co chit dung
dé nudi trong ndm dugc liéu C. militaris thi khi st
dung gao c6 bo sung cac thanh phan dinh dudng va
dat biét 1a kitin, vitamin B1, B12 s& cho qua thé
nam phat trién toi vu. Ham luong cordycepin dat
duogc khi phan tich tai Vién Thyuc phém chirc nang
1a tir 2,50 dén 5,56 mg/g.

4 KET LUAN

ba chon lya duge mdi truong SDAY: hoac
SDAY3; la t6t nhat cho sy hinh thanh va phat trién
khuén lac cua chung nim Cordyceps militaris

Maéi truong co chét vai thanh phan gao ST20 va
c6 bd sung thém 3% glucose, 1% peptone, 1%
yeast extract, 0,01% kitin la méi truong tdi wu
trong nudi trong ndm Cordyceps militaris.
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