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TOM TAT 
D6ng triing hg thao la mpt logi nim ky sinh co gia tri dugc ly cao, tir lau da dugc su dung uong y 
hpc CO truyen. Do co iing dyng Idn Uong viec ho trg chita Uj ung thu, bdo ve tim mach va dilu hoa 
mien djch, nguon Dong triing hg thao ngoai ty nhien dang b| khai thac cgn kiet. Nhim dap ung nhu 
cau ngay cdng cao ciia thj Uudng, vi§c nufli ciy Dong Uung hg thao USn moi trudng gia the nhan 
tgo rit dugc quan tam. Trong nghidn eiiu nay, chiing toi khao sat mpt si moi trudng dinh dudng va 
dieu kien nhift dp tdi sy hlnh thanh vd phat Uien cua qua thi nim. Gia thi dugc sir dung la gao Iiit, 
Dung djch dinh duOng tii uu thu dugc gim glucose 40 g/L, peptone 5 g/L, MgS04.7H20 l,5g/L, 
K2HPO4 1,5 g/L, NAA 1 mg/L, bpt nhpng tdm 3%. Dieu ki?n nhi?t d§ duy Ui 6 miic I2h chilu 
sdng d 25''C-12h toi d 20°C. Qud thi nu6i tring USn moi trucmg toi uu co ham lugng cordycepin 
dgt 4,33±0,08 mg/g kh6, eho thiy tilm ndng img dyng quy trlnh tren quy mo cong nghiep. 
Til'khoa: Ddng triing hg thdo, cordycepin, qudthi, tdiuu, mdi trudng dmh dudng 

M6DAU 

Dong triing hg thao (Cordyceps militaries) Id 
mpt loai nam k^ sinh thupc chi Ascomyeota; 
tii lau da dugc eoi Id mgt logi duge li?u qn^ 
trong y hpc co Uuyen Trung Quic [12], Ngay 
nay, vdi sy phdt triln ciia y hpc hi^n dgi, cac 
thanh phin hgp chat trong Cordyceps dd dugc 
xdc dinh cd hogt chit sinh hpc quy' gid nhu: 
Cordycepin cd tae dyng lie chl sy phan bach 
va tri hodn sy lay lan cua cac t l bdo ung thu. 
Adenosine cd tac dyng dieu hda miln djch, 
bao V? tim mgch, manitol ldm tang dg tham 
thiu cua huylt tuong vd djch Uong ong thgn, 
gay lgi ni?u tham thiu va ldm tang luu iugng 
mduthgn...[l], [6], [8], [11]. 
Do ed gia trj duge ly eao, Cordyceps trong ty 
nhien dang dugc sdn ddn vdi gia thanh len tdi 
hang ty ddng. Ngay nay, khi lugng Cordyceps 
ngoai thien nhien ngay cang khan hiem va bj 
ngdn cim thu hogch thi vi?c Uong nhan tgo de 
thu sinh khoi duge thyc hi^n nhu Id mgt gidi 
phdp thay thi nhdm giam bdt gia thdnh, ddm 
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bao nguon cung. Trong cdc phuong phdp nudi 
cay Cordyceps nhdn tgo, phuong phap su 
dyng moi trudng ran cd nhieu uu diem nhu: 
cbi phi thip, hieu qud, sir dung lugng nude it, 
gidm dugc chi phi xii ly nude thai va tieu thy 
ndng lugng thdp. Hon nira cae bao cao trudc 
day da ehiing minh rang tren qud the eua nam 
cd chiia nhieu cae hogt tinh sinh hgc han 
trong cdc sgi ndm [2]. Trong dilu kien thi 
nghiem, qua the ndm da duge trdng thdnh 
cdng tren mdi trudng cd gia the Id gao liit [2], 
[3]. Tuy nhien, viec san xuat qua the nam 
khdng dugc dn dinh da trd thanh mdt vdn de 
quan trpng ddi vdi viec khai thac quy md Idn 
cac hgp chit sinh hpc cd hogt tinh tir trong 
nim Cordyceps. Do do, can pbai thii nhieu 
dieu kien moi trudng va dieu kien nudi cdy de 
tim ra quy trinh tdi uu. Trong nghien ciiu ndy, 
chiJng tdi thii nghiem mpt sd dieu kien mdi 
trudng vd dieu kien nhiet do tdi sy hinh thanh 
qua the nam. Ddng thdi kiem Ua ham lugng 
hoat chat cordycepin trong sdn pham cudi 
nhim cung cap mdt quy Uinh nudi cay 
Cordyceps ban dau co the dp dyng len quy md 
cong nghi?p. 
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VAT LIEU, PHlTONG PHAP NGHIEN CUU 

Vat lieu nghien ciru 

Chung nim Ddng triing hg thao Cordyceps 
militaris nhap khiu td Ngan hang Vi sinh vdt 
Due (DSMZ), dugc luu Uii vd bao quan d 4''C. 
Moi tnrdng nudi cay 

Mdi trudng dugc sd dyng trong nghien cuu la 
mdi trudng gdm gid thi 20 g ggo liit duge bo 
sung tuy theo tbi nghi?m cdc nguyen to vi 
lugng MgSOi, K2HPO4, chat kich thieh sinh 
trudng NAA, glucose, peptone, nude dira va 
bdt nhdng tdm; pH mdi trudng dugc dilu 
ehinh co dinh 6,5 d mpi thi nghi?m. 
Phuong phap nghien cuu 
Chudn bi giong vd cay giong 
Chung gdc Cordyceps militaris dugc boat hda 
va cdy ria tren Ing thgch nghieng (mdi trudng 
PDA djch chiet 200g khoai tay, 20g 
glucose, 20g agar pha vdi 1 lit nude cit), giii 
d nhiet do 20°C. Sau 10 ngay, mpt lugng 
50ml nude cdt dd hap khii triing dugc bd sung 
vdo ong thach. Dieh huyen phu ehiia bao tu 
ndm dupe lpc qua bang ggc ti?t triing trudc 
khi cho vao binh tam giac chiia 200ml radi 
trutmg SDAY (lOg dextrose, 2.5g peptone, 5g 
yeast extract pha vdi 1 lit nude cat). Cudi 
Cling, bmh giong dugc nudi cay d tu nudi lac, 
nhiet dp 20''C, 200 v/p trong 7 ngay. 
Moi trudng gia the 20g ggo liit pha vdi 32ml 
cdc cdng thiic dung djch dinb dudng khac nhau 
dung trong binh thuy tinh 500ml dupe hip khu 
trung d ni^C Uong 30', lam Ignh d nhiet dp 
phong trudc khi duge bom 5ml dung dich 
giong. Nim sau khi ciy tren cac loai radi 
trudng dugc chuyen vao nudi Uong dieu ki?n 
khdng chieu sdng dl phat sinh sgi nim. Sau 12 
ngay, cdc binb nam cd h | sgi phdt triln bdng 
kin be mat va an kin 2/3 day duge chuyln sang 
mdi trudng 12h chilu sang -12h toi d nhiet dp 
20''C dp im >80% dl tgo qud thi. 
Phuang phdp bo tri thi nghifm 
Thi nghiem dugc bo tri theo kilu ngdu nhien 
hoan toan, 3 hoac 4 c6ng thiic tiiy theo mSi 

tbi nghiem, mdi cdng thiie nhac lai 3 Idn, mli 
Ian nhic Igi ciy 10 mdu. 

Khdo sdi dnh hudng cua moi trudng nen 
den s(r hinh thanh vd phdt trien cua hf sgi, 
mdm qud thi, nang sudt sinh hgc 

Theo kit qua eua cdc nghien ciiu trudc, ba 
mdi trudng (MT) dinh dudng dugc sii dung 
bao gom: 

MT A: Glucose 40 g/L, peptone 5 g/L̂ j 
MgS04.7H20 1,5 g/L, K2HPO4 1,5 g/L, NAA' 
1 mg/L 

MT B: Glucose 10 g/L, peptone 1 g/L, 
MgS04.7H20 1 g/L, K2HPO4 1 g/L, NAA 1 
mg/L 

MTC: Nude dira 100% 

Khdo sdt dnh hu&ng cua hot nhgng tdm den 
khd nang hinh thdnh vd phdt triin cda hf 
sfri, mdm qud the, nang suat sinh hgc 

Mdi trudng gao duge bd sung mdi trudng nen 
(MTN) thich hgp lua chpn qua thi nghiem 
trudc dugc pha vdi bpt nhdng tim theo nong 
dp 0% (ddi chirng), 1%, 2% va 3%. 

Khdo sdt dnh hudng ciia nhiet do den jjr 
hinh thdnh vd phdt triin cda he sai, mam 
qud thi, nang suat sinh hoc 

Thi nghiem duge bd tri tien hanh d giai dogn 
phdng sang (12h chieu sang-12h toi, dp am 
>80%).Cdc cdng thurc nhiet do 20''C, 25''C, 
30^0 trong 24h va 20''C-25°C (I2h chilu sang 
d25' 'C-I2htoid20' 'C). 

Phuang phdp tdch chiet Cordycepin 

Cordycepin dugc tdch chilt theo phuong phdp 
eiia Hong Zhang va edng su [12]. Qua the 
Ddng trimg hg thao dupc say bing may dong 
khd Virtis Benhtop 2k trudc khi dugc nghien 
thdnh bpt bdng coi xay ea phe. Mot lugng 
0,5g bpt qua thi dugc can vd hda vdi 40ml 
nude cit, gia d 85°C bdng bl dn nhiet trong 4 
gid cpng them 30 phut tach chilt bdng song 
sieu am d 600W. Dung dich duge tiia bang 
mdy ly tam trong 30 phut, 9000rpm. Djch noi 
dugc tach rieng, lpc qua mdng lpc 0,22|ini; 
chudn lgi thi tich 40ml va dugc sii dung Iam 
dung dich mau do cordycepin. 
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Phuongphap dinh lugrng Cordycepin 

He thdng sac lo? ldng hieu nang cao Agilent 
1220 Infinity LC dugc sii dyng dl xdc djnh va 
phan tich ham Iugng cordycepin. Cgt sii dyng 
Id ZORBAX Extend C18 5pm, 150x4,6mm. 
Thdng sd boat dgng duge dieu chinh nhu sau: 
Pha dpng: Methanol (15%.) - Water/Acid 
Acetic (99,9:0,1) (85%); Thdi gian phdn tich: 
10 pbiit; Nhiet dp cpt: 25°C; Tdc dp ddng: 1.0 
ml/phut; Budc sdng tu ngoai: 260nm; Dung 
tfch bam: 20pL. Mau lgp lgi 3 lin. 
Dung dich chuan dugc chuan bj theo cae 
bude: lOmg chat chuin Cordycepin dugc edn 
chinh xac va cho vao binh thiiy tinh, sau dd 
dugc hda tan bang nude cdt theo nong dp 
Img/ml (lOOOppm). Dung dich dugc lpc qua 
mang lpc 0,22pm. Cudi ciing, dung dich 
chuan dugc pha theo 5 ndng dg: Oppm, 
25ppm, 50ppm, 75ppm, lOOppra vd bom vao 
may HPLC, thi hi?n gia Ui qua dien tich ede 
dinh (peak area). Mdi nong do dugc do 3 lan, 
lay gia trj trung binh. Dien tich dmh dugc gdn 
gia tri y, trong khi ndng dp (ppm) dugc gan 
gia ui X de tgo dudng phdn tich hdi quy tuyen 
tinh. Phuong trmh hoi quy tuyen tinh thu 
duge y = 51,304x + 11,63 vdi hp sd tuong 
quan 0,9999, cho thay tuong quan tuySn tinh 
cao cd the dp dyng de phan ti'eh hdm lugng. 
Chi tieu theo doi 

Thdi gian hinh thanh mdm qua the tinh tir kbi 
cay den khi xuat hi?n qud the dau tien. 
Sau khi qua the nam bat dau hinh thanh tien 
hdnh danh diu 5 mdm qua th^inh, tien hdnh 
do chieu cao qua the trong 15 binh. Chilu cao 
qua the va nang suat sinh hpc dugc do sau 45 
ngay nuoi. 
Phuang phap xu 1;̂  so lieu 

- Qud Uinli xii 1̂  s6 lieu dugc thyc hi?n tren 
may tinh theo chuang trinh IRRISTART 4.0 
vd phin mem Excel 2013. 

- Chi tieu ndng suit sinh hpc (BE) &\X(fc tinh 
theo cdng thiic: 

Khoi luwng qui the kho x 10 0 
BE (%i) = ^ - . , TT 

^ ' Khoi liiyng cir chit 

KET QUA VA THAO LUAN 
Anb hirdng cua mdi trudng nen khac nhau 
den su hinh thanh va phat trien cua mam 
qua the 
Bang 1. Anh hudng cua moi trudng nin ldi phdt 

triin qud thi 

Moi 
trudng 

TG 
hinh 
thanh 

(ngay) 

Chilu 
dai 
qua 
th i 

BE 

(%) 

A 15,37" 39,07'' 5,92" 
B 16,47" 35,70'' 5,08'' 
C 17,00" 25,50' 3,06° 

CV% 2,0 2,8 1,9 
LSDQS 0,66 1,84 0,18 

Cha sd khde nhau Irong cung I cgt thi hien sai 

khde cdy nghTa (P<0,05) theo Tukey's lest 

Ket qua d bang 1 cho thay tren cd 3 moi trudng 
nam Cordyceps militaris deu hinh thdnh dugc 
mim qud the. Thdi gian hinh thdnh mam qud 
the tren ca 3 moi trudng khdng cd sai kliac 
dang ke, trung binh tii 15-17 ngay.Tuy nhien d 
chi sd chieu ddi qua the va nang sudt sinh hgc 
cd sy khae bi?t ldn. Tren mdi trudng C bao 
gdm gao va nude diia qua the ndm phdt Uifin 
yeu ea ve chieu dai va sinh kbdi, eho thay 
nude dura cbua phdi Id moi trudng dinh dudng 
phli hgp cho phat trien qua the. Mdi Uudng A 
cho kit qua tot nhat, chilu ddi qua the dat 
39,07 mm, nang suat sinh bgc dat 5,92%. So 
sdnh vdi mdi Uudng B, ham lugng cac chat 
dinh dudng d mdi trudng A cao ban hdn, dge 
bipt Id lugng ngudn bd sung nitrogen vd carbon 
(lin lugt la glucose vd peptone). 
Anh hudng ciia bot nhgng tam den kha 
nang sinh trudng cua soi nam, sy hinh 
thanh va phat triln ciia mam qua the 
Nhdng tdm Id dgng bien ddi cudi ciing cua 
con tim chin nhd to. Trong nhpng tam tuoi 
cbii:a rat nhieu ede ehat dinh duong cdc logi 
vitamin A, Bj, B2... Ham lugng protein len 
tdi 73,5%i gdm 17 logi acid amin khac nhau. 
Day duge coi la thdnh phin bd sung dinh 
dudng quan trgng doi vdi sy sinh trudng va 
phdt trien eiia nam Cordyceps militaris [7]. 
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Bang 2. Anh hudng cua bgt nhgng tdm din su 

phdt trin qud thi 

B§t TG hinh Chieu 
P „ nh9ng thdnh dai qua BE 

t im mam the (%) 

i%) ("gay) (""") , _ 
1 0 16,13" 35,90" 6,20" 
2 1 16,23' 42,70' 9,63" 
3 2 15,67" 55,33" 11,93" 
4 3 16,47" 45,27^ 10,00" 

CV% 1,8 1,2 2,2 
LSDQS 0,54 1,05 0,38 

Chif sd khde nhau frong cung I cgt thi hiin sai 

khac cd y nghla (P<0,05) theo Tukey's test 

Ket qua ebo thay vi^c bd sung bpt nhdng tdm 

kbdng lam anh hudng tdi thdi gian hinh thanh 

raim qua th i , tuy vgy Igi ed anh hudng Idn 

din hinh thdi qud the. Chi so chi lu dai qua th i 

va ndng suat sinh hgc BE ed sy bien thien, 

tang dan tir ti Ie bgt nhdng tdm d miic 0% d i n 

2%. va bat ddu gidm d ti I? 3%i bgt nhpng tdm. 

Theo Gao vd dong tac gid [9], Uong moi 

trudng nudi cdy n i m Cordyrceps militaris 

nhu c iu ham lugng niUogen tuong doi th ip . 

Neu ham iugng nitrogen qua eao se lam chgm 

qua trinh sinh trudng h? spi va qud Uinh biet 

hoa hinh thanh qud th i . Ngodi peptone la 

nguon bd sung nitrogen thi bgt nhpng t i m 

ciing Id y lu t l bo sung nitrogen. Vi vgy khi 

ket hgp mdi trudng A vdi ti le phin trdm bgt 

nhpng tam se lam tang hdm lugng nitrogen. 

Khi bo sung tdi ti I? 3%i bgt nhdng t i m tuong 

duong 30g/l mdi t rudng thi b? sgi b i t d iu 

phdt trien cham ban ddn tdi chilu dai vd nang 

suat sinh hgc eiing thdp hon so vdi ti le bgt 

nhdng tdm 2%. 

Anh hudng cua nhiet dd den sur hinh thanh 
va pha t t r ien ciia m a m q u a the, nang sua t 
sinh hpc 

Nhi$t dp dugc xac djnh la mgt y l u to quan 

trgng trong vific kich tbich hinh thdnh qua d i l 

[4]. Doi vdi thdi gian hinh thdnh mam qud 

the, cdc cdng thirc nhiet d0 20°C, 25°C, 30°C 

sai khae khdng cd y nghTa. Cdng thiic nhiet 

dp 20 - 2S°C cho thdi gian hinh thanh m i m 

qua the ngdn sdm nhit , trung binh la 15,4 

ngay ke hi ngay c iy gi lng. So sdnh ki t qua 

chilu ddi qua the vdi nang sui t sinh hpc BE, 

d l dang nhan th iy chilu dai qua th i ti I; 

thugn vdi nang sudt sinh hoc. Mirc nhiet dQ 

20 vd 25"C cho sai khde v l chilu ddi qua the 

kbdng ldn, tuy nhien miic tang ndng suit sinh 

hpc la dang ke, cho thay d nhiet dp 25°C hinh 

thanh qud the cd khoi lugng Idn hon. 6 miic 

SO^C chilu ddi qua th i va ndng suit BE syt 

giam mgnh, dgt 38,5 mm va 7,1%). 6 cong 

thiic nhiet dp 12h chieu sang d25 ' 'C-I2htoi6 

20''C cac ehi tieu dgt duge la cao nhit, chilu 

dai va nang suat sinh hpc lan lugt la 54,77 

mm vd 10,85%!, cho thay su chenh lech nhi?t 

do Uong ngay Uong mdt miic nhiet dp thich 

hgp Cling gop phan kich thi'ch sinh trudng ciia 

qud the. 

Bang 3. Anh hudng cita nhiit do din suphdt trien 

ciia mdm qud thi 

CT Nhiet TG hinh C h i k 
dp th^nh dai wii 

(°C) mam ihe 
(nsay) (mm) 

BE 

(%) 

1 20 16,3' 44,10'= 8,14'= 

2 20-25 15,4'' 54,77' 10,85" 

3 25 16,3" 46,97^ 9,4?'' 

4 30 16,5" 38,53" 7,1'' 

CV% 1,7 1,4 2,4 

LSDQS 0,53 1,20 0,4 

Chd sd khde nhau trong ciing 1 cgt thi hiin sai 

khac cdy nghia (P<0,05) theo Tukey's test 

Dinh lugng h a m lugng cordycepin 

Mau qud the thu dugc tir cdng thirc toi uu qua 

3 thi nghi?m va mdu qud th i Cordyceps bong 

tuylt thu thgp tai Vipt Nam dugc chiing tfii 

t i ln hdnh phan ti'ch ham lugng cordycepin, 

Ket qua eho thdy ham lugng cordycepin cua 

ehung Cordyceps militaris nudi cay nhan tao 

cao hon so vdi mau Cordyceps takaomontana 

ty nhien, l in lugt Id 4,33 ± 0,08 mg/g vd 0.27 ± 

0 mg/g khd. So sdnh vdi cac nghien cuu tnrdc, 

chdng Cordyceps sinnesis ty nhifin eo ham 

lugng dat miie 0,9 mg/g, trong khi ham lugng 

cordycepin trong chiing Cordyceps militaris 

nhdn tgo chi dat 2,654 mg/g [5]. K i t qud tren 
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cho thay chat lugng eiia qud tb i Cordyceps 

militaris trong nghi&i cim nay hoan toan cd 

th i Iam thuang pham USn tbi trudng. 

KET LUAN 

Ki t qua nghien ciiu chi ra anh budng eiia cae 

dilu ki?n dinb dudng va nhipt dg tdc dgng 

den sy phat Uien cua mam qud t h i Cordyceps 

militaris trong mdi t rudng nhan tao. Qua khao 

sat d cae cdng thiic mdi t rudng, chiing tdi rut 

ra dieu kiSn nudi cay toi uu Cordyceps 

militaris bao gom: gia t h i 20g ggo bo sung 

32ml dung dich dinh dudng ehiia glucose 

40g/I, peptone 5g/l, MgS04 .7H20 l,5g/l, 

K2HPO4 l,5g/l, N A A lmg/1, bdt nhpng tdm 

3 % ; nudi cay d dieu kiSn 12h chi lu sang d 

25''C, 12h tdi d 20°C. Ham lugng cordycepin 

trong mdu qua the thu dugc tii mdi t rudng 

t i i uu dat 4,33 ± 0,08mg/g, cho t h i y tiem 

ndng cua nghien ciiu de dp dyng Uen quy md 

cdng nghiep. 
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SUMMARY 
EVALUATION O N CULTIVATION TECHNIQUES T O ^ 
FRUITING B O D Y FORMATION OF CORDYCEPS MILITARIS ^ 

Do Tuan Bach', Vu Hoai Nam', Ma Thi Tran^, i 
Ha Van Huong^, Nguyen Manh Cuong', -

Nguyen Huy Thuang Duong Van Cuong'* 
'Instiluie of Life Sciences- TNU ''' 
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Duy Tan University, Da Nang fl 11 

Cordyceps is an entomopathogenic fungus with many medicinal values and has been used for a 
long time in Uaditional medicines. Due to its potential application in illness Ueatment and in the 
iiiodera pharmaceutical industry, such as cancer treatment, immunomodulatory, impaired liver and 
k idn^ function, etc. Cordyceps militaris in natural environment is exploited and becomes 
exhausted, Therefore, collecting of technical information and researches will help promoting the 
production of Cordyceps to satisfy the demand of national and abroad markets. This study 
evaluated the effect of several fruiting medium and temperature factor to formation of fruiting-
body. Brown rice is used for basal substrate. Optimal medium culture includes: glucose 40g/l, 
peptone 5 g/l, MgS04.7H20 1.5 g /I, K2HPO4 1.5 g/l, NAA 1 mg/l, silkworm pupae powder 3%. 
Temperature setups at 25''C in the day-time and 20''C in the nigh-time. Fruiting body cultivated in 
optimal medium culture has the content of cordycepin at 4-33±0.08 mg/g dry sample which 
showed significantly for mass production. 
Keywords: Cordyceps, cordycepin, fruiting bodii, optimization, medium culture. 
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