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Nghlen Cin xac dinh gen gici tinh MAT, néing suit vi ham lrong cordycepln
ciia mt s0 ching nam dwoe liéu Cordyceps militards dang droe nudi trong tai Viét Nam
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Tom tit:

Cordyceps militaris 1a mjt loai nam duoc li¢u quy va dang dwgc nudi trong v0i quy md 16n tai Viét Nam. Tuy nhién,
viéc nuoi trong loai nim  nay dang gap cac van dé vé thoai héa glong lam gidm néing suit va ham lwgng hoat chat
cordycepin trong qua thé. H¢ thong gen gidi tinh MAT giix vai tro quan trong trong viéc hinh thanh qua thé & nim
C. militaris. Cac dir liéu vé gen giéi tinh MAT va ning suit, chit lwgng ciia cic chiing nim C. militaris dang dwoc
nuoi tr(“)ng tai Viét Nam la co sé quan trong cho viéc nghién ciru va dua ra cac gidi phap khic phuc vin dé thoai héa
gidng. Nghién ctru nay da phan lap va dinh danh dwoc 8 chiing nim C. militaris tir cic miu qua thé nim dwoc nudi
trﬁng tai Viét Nam dua trén dic diém hinh thai va trinh ty vung ITS cia rDNA. 8 chiing nim di dwoc xac dinh gen
gi6i tinh MATI-1-1 va MATI-2-1, cu thé: 5 chiing nAm (QN6, HL11, HL12, TNO1 va TN02) mang ci 2 gen gi6i tinh
MATI-1-1 va MATI-2-1, 3 chiing nam (SH03, HL13 va HN01) chi mang gen giéi tinh MATI-1-1. C4 8 chiing nAim
déu ¢6 kha niing hinh thanh qua thé, trong do ching C. militaris SHO3 mang gen gioi tinh don (MAT1-1-1) cho nang
suit va chit lwgng cao nhit (niang suit qua thé twoi trung binh dat 31 g/hp, ning suat sinh hoc dat 13,77% va ham

lwgng cordycepin dat 12,5 mg/g qua thé khd), ¢6 tiém nang rng dung trong san Xuit.
Tir khéa: Cordycepin, Cordyceps militaris, MATI-1-1, MATI-2-1, ning suit.

Chi sé phén loai: 4.6

Pat van de

Cac loai ndm thudc chi Cordyceps da dugc biét dén tir rét
lau nhu mot loai duge li€u quan trong trong y dugc truyen
thong ctua Trung Qudc noi riéng va mot sO nudc chau A noi
chung [1, 2]. Mic dii hon 400 loai ndm Cordyceps da duoc
mo ta, nhung chi c6 khoang 36 loai da dwoc nuéi trong qua
thé thanh cong [3]. Loai nam dugc biét den dau tién trong chi
nim nay 1a C. sinensis. Tuy nhién, loai ndm duoc nudi trong
thuong mai pho bién hién nay lai 1a C. militaris. Qua thé loai
nim nay thuong c6 mau vang cam, dé dang nudi cdy nhén tao
va ching dugc coi 1a ngudn thay thé cho nim C. sinensis do co
thanh phan hoa hoc va dugc chat twong tu [4, 5]. Hién nay, qua
thé loai C. militaris duoc nudi trong nhan tao véi quy md cong
nghiép ¢ nhiéu nudce chau A nhu Trung Qudc, Han Quéc, Thai
Lan, Viét Nam... dem lai lgi ich 16n vé kinh té.

Thoi gian gan day, co ché phén tir cua qua trinh hinh thanh
qua thé va thoai hoa glong 6 nam C. militaris dang dugc quan
tam nghién ciru. Qua thé cta ndm C. militaris dwgc hinh thanh
theo co ché chinh 1a sinh san hitu tinh va dugc diéu hoa boi hé
thong gen gidi tinh MAT. Lién quan dén hé thong gen gidi tinh,
nhitng nghién ctru vé sinh hoc phan tir di chig minh cac gen
gi6i tinh & C. militaris bao gdm MATI-1 va MATI-2 [6]. Locus
giao phdi MATI-1 bao gdm MATI-1-1 va MATI-1-2, con &
locus MATI-2 thi chi c6 MATI-2-1, trong d6 2 gen MATI-1-1
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va MATI-2-1 dugc xéac dinh gili vai trd quan trong trong sy
hinh thanh qué thé [7]. Bién di di truyén duong nhu phd bién &
C. militaris va c6 thé co lién quan tdi sy mat 6n dinh hé théng
giao phdi thong qua su tai t6 hop céc gen gidi tinh néu trén [8].
Piéu nay c¢6 thé 1a nguyén nhan din dén thoai hoa gidng trong
nudi cay qua thé quy mo 16n. Van dé thoai hoa giéng dang giy
nhiéu khé khin cho viéc san xuit ndm C. militaris quy md
cong nghiép. Su thoai hoa duoc biéu hién 1a sy giam ning sut
qua thé, thay doi vé hinh dang va kich thudc qua thé, ciing nhu
giam ham lugng céc hoat chit mong mudn. Sy thoai hoa giéng
& nam C. militaris duoc xac dinh c6 lién quan dén nhiéu yéu
t6, trong d6 hé thong gen gidi tinh MAT dwoc ghi nhan giit vai
tro quan trong [9, 10].

O Viét Nam, viéc nudi trong nhan tao C. militaris dang kha
phét trién v6i nhiéu co so san xudt cung g cho thi truong
trong va ng0a1 nude. Cac nghlen ctru chu yéu tap trung vao
vige t6i wu diéu kién nu01 trong, phat trién céc san pham cham
soc suc khoe tur ngudn ndm nay. Tuy nhién, viéc nuoi trong
nam C. militaris dang phai d6i mat véi sy thoai hoa nghiém
trong cla cac ching gidng, din dén giam hodc mat kha ning
hinh thanh qua thé va lam gidm ning sudt. Hon nira, van dé
chét luong ngudn nim nay tai Viét Nam van chua dugc danh
gia chi tiét. Nghién ciru nay tap trung xac dinh gen gidi tinh
MAT, ning suat qua thé va ham lugng cordycepin ciia mot s6
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Abstract:

Cordyceps militaris is a valuable medicinal fungus
and has been widely cultivated. However, its frequent
degeneration during continuous maintenance in culture
leads to a dramatic reduction in productivity and
cordycepin content in the fruiting body. Mating-type
(MAT) genes play an important role in the formation
of the fruiting body in C. militaris. The data of MAT
genes, the productivity and quality of C. militaris strains
being cultivated in Vietnam are the foundations for
providing solutions to overcome the problem. In this
study, eight strains were isolated and identified based on
morphological characteristics and the ITS sequence of
rDNA. MATI-1-1 and MATI-2-1 genes were determined
in the 8 isolates, including S strains (QN6, HL.11, HL12,
TNO1, and TNO2) that possessed both MATI-1-1 and
MATI-2-1 genes and the others (SH03, HL13, and
HNO1) has only MATI-1-1 gene. All identified strains
were able to form a fruiting body, especially, the SH03
strain performed the highest productivity and quality
(fruiting body yield 31 g/box, biological efficiency
13.77% and cordycepin content 12.5 mg/g dried fruiting
body). This fungal strain with a single mating-type gene
is a promising candidate for applying to C. militaris
production.

Keywords: Cordycepin, Cordyceps militaris, MATI-1-1,
MATI-2-1, productivity.

Classification number: 4.6
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chung nam duoc liéu C. militaris dang dugc nudi tréng tai Viét
Nam lam cén cur cho cac nghién ctru tiép theo vé viéc xdy dung
giai phap cong nghé giup giai quyet van dé ham luong hoat
chét va thoai hoa gidng & loai nim nay.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Céac mau qua thé ndm C. militaris duge thu thap tai cac don
vinudi tréng thuong mai nam C. militaris tai Ha Noi, Bac Ninh,
Thai Nguyén va Quang Ngii (8 miu qua thé dugc ky higu:
QNo6, SHO3, HL11, HL12, HL13, TNO1, TNO2 va HNO1). Cac
mau duge gitr nguyén trang va dung trong céac thi nilon sach.
Sau khi thu thap, mau dugc dua ngay vé phong thi nghiém dé
phén 1ap cac chung nim. Cac ching nam dang duoc luu giit tai
Phong thi nghiém ctia Trung tam Sinh hoc Thyc nghiém, Vién
Ung dung Cong nghé.

Cac cip modi ddc hiéu dung cho phan tmg PCR st dung
trong nghién ctru nay duoc ligt ké ¢ bang 1.

Bang 1. Cac méi dic hiéu sir dung trong nghién ctru.

Tén mdi Trinh ty (5°-3") g:';’:l';‘;‘l’sz) gi‘:ﬂhﬁo
1TS1 TCCGTAGGTGAACCTGCGG B o

TS4 TCCTCCGCTTATTGATATGC

MATI-I-IF  ATGGAACACAGATCGAGCGACAC

MATI-I-I.R  ATATACCTTCGCGATCATTGCCCAG =
MATI2-F  TGTTTTGT CGCGATGGTTCTGG

MATI2ZIR  CCTCTGGAGGTICTGCATICCA =

Phuwong phap phan lgp chiing ndm C. militaris tic miu
qud the

Mot phén qua thé tir mau qua thé ndm thu thap duoc tich ra
va tién hanh kht trang bé mit bang nudc cét v0 trung va con.
Sau khi khir tring bé mit, phin qua thé duoc ct thanh cac 14t
nho6 va dit 1én bé mat méi truong PDA (Potatose dextrose agar)
¢6 bo sung khang sinh khéng khuan chloramphenicol voi nong
d6 100 pg/ml. Bia moi truong chira mau qué thé dugc i & 22-
25°C trong diéu kién t01 hoan toan. Sau 3 ngay, tr cdc lat qua
the xuat hién hé soi ndm mau tring, hé s ndm tlep tuc dugc
cdy chuyén sang dia moi truong PDA méi dé thuan khiét [13].

Xdc nhin cdc chiing ndm phén lgp bang gidi trinh tw
vang ITS ciia rDNA

Cac ching nim sau khi phan 1ap duoc nudi trong moi
truong PDB (lic 200 vong/phut ¢ 22-25°C trong t6i), sau 3-4
ngay t1en hanh thu hé soi ndm st dung cho viéc tach chlet DNA
tong s6. Quy trinh tach chiét DNA tdng s tir hé soi nim duoc
thyc hién theo quy trinh ctia nhém nghién ctru da cong bé [14].
Mau DNA t6ng s6 duoc sir dung cho phan img PCR khuéch dai
ving ITS ctia rDNA sir dung cip moi dic hiéu ITS1/1TS4 (bang
1). San pham PCR sau khi dugc kiém tra bang cach dién di trén
gel agarose 0,7% s€ dugc tinh sach st dung b kit tinh sach cua
Hing Promega. San pham sau tinh sach dwoc giai trinh tu boi
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Cong ty 1% BASE (Singapore). Str dung chuong trinh BLAST
dé so sanh trinh ty ITS thu dugc véi dir liéu trong Ngan hang
gen qubc té (GenBank). Phan tich va vé& cdy phat sinh ching
loai dya trén trinh ty ITS sir dung phan mém MEGA7.

Xdc dinh gen gici tinh MATI-1-1 va MATI-2-1 6 cdc
chiing nam duwgc liéu C. militaris

DNA tong s6 cta 8 chung nim phan 1ap dugc s dung
cho phan tng PCR khuéch dai gen MATI-1-1 va MATI-2-1
st dung cap mdi dic hiéu tuong ung 1a MAT1-1-1-F/MAT1-
1-1-R va MAT1-2-1-F/MAT1-2-1-R (bang 1). Xac dinh gen
gi6i tinh MATI-1-1 va MATI-2-1 & cac chung nidm duoc liéu
C. militaris dya trén két qua dién di san pham PCR trén gel
agarose 0,7%.

Didnh gid kha ning hinh thanh qud thé va néng sudt ciia
cdc chiing nam

Pé danh gia kha niang hinh thanh qua thé va ning suét qua
thé clia cac chung ndm C. militaris phan lap dugc, céc ching
nim dwoc nudi trong dua theo quy trinh cua Kang va cs (2017)
[12] 6 cai tién. Cac chung gidng duoc nudi trén moi truong
PDA 6 25°C sau 5-7 ngay dé hé sgi nim phat trién. Cét 2-3 cm?
hé soi ndm trén moi trudng PDA chuyén vao binh nudi giong
long chira 500 ml moi truong PDB ¢6 b6 sung 0,1% pepton.
Glong long duogc nudi lic 150 vong/phut trong 3 ngay trong
t6i & 22-25°C. 4-5 ml dich giéng dwoc cay déu lén bé mit gia
thé dyung trong hop nhya hinh try c6 thé tich 650 ml. Thanh
phén gia thé trong 1 hop nudi (hop nhua trong hinh try ¢6 thé
tich 650 ml) gdm: 30 g gao it huyét rdng va 60 ml dich dinh
dudng. Thanh phan 1 1 dich dinh dudng gom: dich chiét 200 g
khoai tay, 15 g glucose, 15 g succrose, 1 g MgSO,, 1 gKH,PO,,
1 g pepton, 100 g nhong tam. Gia thé sau khi cay giong duoc
dat trong t6i 5-7 ngay, 6 22-25°C daé hé soi nim phat trién toan
bd bé mat gia thé. Sau do, hop nuoi nam dugc chuyen ra nudi
trong didu kién chiéu sang 12 gio/ngay (500-700 lux) & 22-
23°C, d6 am 85-90% trong 60 ngay. Chi tiéu theo ddi gdm:
khéi lwong qua thé twoi/hop nudi thé tich 650 ml va ning suat
sinh hoc (Biological efficiency - BE). Ning suét sinh hoc dugc
xac dinh theo Shrestha va cs (2012) [15] nhu sau:

BE (%) = (khi lugng qua thé kho/khdi lugng co chit) x 100

Xdc dinh ham lugng cordycepin bﬁng phuwong phdp sic
ky long hiéu nang cao (HPLC)

Mau qua thé tuoi sau khi nudi cdy 65 ngay duoc thu va siy
kho bang méy siy thing hoa ¢ -40°C toi khi do am dat 5-7%.
Ham lugng cordycepin dugc xac dinh theo Huang va cs (2009)
[5]. Céan chinh xac 0,2 g miu qua thé (dd xay nho), chuyén
vao binh non (50 ml), thém 10 ml methanol 80%, can xac dinh
khdi luong ban dau, tién hanh chiét hoi lwu trong 30 phut, sau
d6 dé yén & nhiét 6 phong, bd sung khdi lugng da mét bing
methanol 80%. Dich chiét dwoc loc qua mang cellulose acetat
0,45 um dé thu duoc dung dich mau dung cho phan tich HPLC.
Sir dung hé théng thong HPLC (Hang Shimadzu, Nhat Ban)
gém: bom LC 20AD, Detector SPD 20A, bd tiém mau ty dong
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SIL-20A HT. St dung ¢t C18 cua Hang Agillent, kich thudc
cot la 250x4,6 mm, kich thudc hat 5 pm. Téc do rira giaila 0,5
ml/phut. Detector UV dugc dat quan sat tai budc song 260 nm.
Thé tich tiém mau vao cot 1a 10 pl. Pha dong gom 2 dung moi
la nudce va acetonitril.

Két qua va ban luan

Phén Idp va xdc nhén cdc chiing C. militaris bang gidi
trinh ty vang ITS ciia rDNA

Trong nghién ctru nay, 8 mau qua thé ndm da dugc thu
thap tir cdc xuong nuodi trong nam tai Ha Noi, Béc Ninh, Thai
Nguyén va Quang Ngii, bao gom cic mau qué thé dwoc ky hiéu
la QN6, SHO3, HL11, HL12, HL13, TNO1, TNO2 va HNO1
(hinh 1A). Cac chung nam dugc phan 1ap tir mot phan qué thé.
Sau 3 ngay nudi cay trén moi truong PDA ¢ diéu kién nhiét do
22-25°C trong t6i hoan toan, cac chung ndm di sinh trudng tao
h¢ soi mau trang (hinh 1B). Quan sat hé soi du6i kinh hién vi
cho thdy, hé soi ndm phat trién kéo dai, trén hé soi hinh thanh
cau triic cubng sinh bao tir, bao tir hinh thanh tach ra co dang
hinh trimg (hinh 1C). Dya trén hinh thai mau qua thé thu thap,
cac dic diém vé hé soi va cu trac sinh bao tir cho thay day la
nhiing déac diém dién hinh cua loai nAm C. militaris [7, 16].

SHO3 HL11

HL12 HL13 TNO1 TNO2

Hinh 1. Phan Iap céc chung nam tir cac mau qua thé C. militaris dang
dwgc nudi trong tai Viét Nam. (A) Cac mau qua thé ndm thu thap; (B)
Phan 1ap ching nam tlr mot phan qua thé; (C) Cau tric hé sgi va cudng
sinh bao t.

Dé dam bao do chinh xac cta cac ching ndm da phan lap
ding cho céc nghién ctru tiép theo, chung t6i tién hanh giai
trinh ty ving ITS cla 8 ching nim da phan 1ap. Trong phan
loai ndm, trinh tu vung ITS thuong dugc st dung nhiéu hon
so voi cac gen 18S rRNA va 28S rRNA do vung trinh tu nay
(gdm ITS1, 5,88 rRNA, ITS2) ¢6 su bién doi cao hon giita cc
loai ndm c6 quan hé gan giii [17]. DNA tong sb cua 8 ching
nim (QN6, SHO3, HL11, HL12, HL13, TNO1, TN02 va HNO1)
duoc st dung cho phan tmg PCR khuéch dai ving ITS st dung
cap mdi dac hiéu ITS1/ITS4 (bang 1). Két qua dién di kiém
tra san pham PCR cho mot bang DNA duy nhét c6 kich thudc
khodng 550 bp (hinh 2A). San phdm PCR dugc tinh sach bang
kit tinh sach cua Hang Promega va dugc giai trinh ty boi Cong
ty 1% BASE (Singapore). Str dung chuong trinh BLAST so
sanh trinh ty ITS ciia 8 chung ndm trong nghién ctru nay cho
thy, cc trinh tu thu dugc trong dong 99-100% vdi cac trinh ty
ITS cta ndm C. militaris ¢ trong co s& dit liéu GenBank. Phan
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tich va xay dung cdy phat sinh chiing loai dua trén trinh ty ITS
v6i phan mém MEGA?7 xac nhan ca 8 ching ndm da phan 1ap
déu thudc loai C. militaris (hinh 2B).

A
@ M - QN6 SHO03 HL1 HL12 HL13 TNO1 TNO2 HNO1

6 kb —

3kb —

1kb —]

(B)
TNO2

Cordyceps militaris W141437 (KU351799)
Cordyceps militaris KACC43321(KY407763)
QN6
TNO1
9 | Cordyceps militaris Tian-D (AY725790)
SHO03
HL13
HNO1
Cordyceps militaris KACC44462 (KY407759)
HL11
HL12
Cordyceps militaris SPNU1003 (KY407775)
Beauveria bassiana GA-1 (KF772868)
Cordyceps takaomontana VN6 (KY081458)
Cordyceps cicadae 4646 (JX488475)
Lecanicillium lecanii CBS122175 (DQ449654)

Purp illium lilaci

e

100

001JFC (KR025540)
) Fusarium oxysporum ATCC MYA-3931 (FJ196767)

22 — Penicillium digitatum PAVN1 (MF527231)
]—L Penicillium italicum ATCC 48114 (AY373920)

100 \_zqspergiﬂus oryzae NRRL 447 (NR135395)
98 Aspergillus niger ATCC 16888 (NR111348)

—

Hinh 2. Binh danh cac chiing ndm phan lap dwa trén trinh tw ving ITS
cla rDNA. (A) Két qua dién di kiém tra sdn phdm PCR viing ITS; (B) Cay
phat sinh chiing loai dwa trén trinh tw viing ITS clia rDNA; (-): ddi ching
am; M: DNA marker 1 kb.

Xdc dinh gen givi tinh MATI1-1-1 va MAT1-2-1 6 8 chiing
nim C. militaris

Hai gen gi6i tinh MATI-1-1 va MATI-2-1 dugc xac dinh
gift vai trd quan trong ddi voi sy hinh thanh qua thé va thodi
héa giéng & ndm C. militaris [7, 8]. Tuy nhién, chua c6 nghién
cuu nao xac dinh 2 gen gidi tinh MATI-1-1 va MATI-2-1 cua
cac chung ndm C. militaris dang duoc nudi trong tai Viét Nam.
Trong nghién ctru nay, 8 chung ndm C. militaris dugc xac dinh
gen gidi tinh MATI-1-1 va MATI-2-1 bang phan tmg PCR
voi cdp mdi ddc hidu cho 2 gen trén (bang 1). Két qua dién di
san phdm PCR (hinh 3) cho thiy, 5 chiung ndm (QN6, HL11,
HL12, TNO1 va TN02) mang cé 2 gen gidi tinh MATI-1-1 va
MATI-2-1. Trong khi d6, 3 ching nim bao gém SH03, HL13
va HNOI chi mang gen gidi tinh MATI-1-1. Nhu viy c6 thé
thay, cac ching nim nghién ctru mang ca 2 gen gidi tinh hodc
chi mang gen gidi tinh MATI-1-1, khong ghi nhan ching ndm
nao chi mang gen MATI-2-1.
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+ QN6 SHO03 HL11 HL12 HL13 TNO1 TNO2 HNO1

MAT 1-1-1

457 bp

M - + QN6 SHO03 HL11 HL12 HL13 TNO1 TNO2 HNO1

MAT 1-2-1

368 bp

Hinh 3. Xac dinh gen gi®i tinh MAT1-1-1 va MAT1-2-1 & 8 chling nAm
C. militaris. (A) K&t qua dién di san pham PCR gen MAT1-1-1; (B) Két qua
dién di san pham PCR gen MAT1-2-1; M: DNA marker 1 kb; (-): @i chirng
am; (+): di chirng dwong.

Khd ning hinh thanh qud thé, ning suit va ham lwong
cordycepin ciia 8 chiing nam C. militaris

Sau khi xac dinh gen gi6i tinh MAT ciia 8 ching nim (QN6,
SH03, HL11, HL12, HL13, TNO1, TNO2 va HNO1), ca 8 ching
ndm nay duoc danh gia kha nang hinh thanh qué thé, ning suat va
ham luong cordycepin. Két qua cho thy, ca 8 chung ndm nghién
ciru déu hinh thanh qua thé. Hinh thanh qua thé 1a hinh thirc sinh
san hiru tinh & ndm C. militaris khi ¢6 su phdi hop theo kiéu dj tan
ludng cuc (bipolar heterothallism) cua cac gen gidi tinh MAT khac
nhau [18]. Nhu vay, 5 chung nim QN6, HL11, HL12, TNOI va
TNO02 mang ca 2 gen gi6i tinh MATI-1-1 va MATI-2-1 hinh thanh
qué thé theo cach sinh sén hiru tinh thong thuong. Nam 2005, Yue
va ¢s (2005) [19] nhan thay rang, khi chi mang gen gidi tinh don,
hau hét céc chung C. militaris khong c6 kha nang tao qua thé, mot
s it cac chung tao ra nhitng dang qua thé bat thuong.

Bén canh d6, diém méi cta nghién ctru nay 1a cung cip thém
dir liéu vé 3 chung nim SHO3, HL13 va HNO1 chi mang gen gi6i
tinh MATI-1-1 c6 kha ning hinh thanh qua thé. Qua thé ciia 3
chung ndm SHO3, HL13 va HNOI co hinh thai hoan toan binh
thuong (hinh 4A). Péac biét, trong nghién ctru nay da ghi nhan
ching SHO3 mang gen gidi tinh don MATI-1-1 cho ning suat va
ham luong cordycepin cao nhét (dat trung binh 31 g qua thé tuoi/
hop nuodi, ning suét sinh hoc dat 13,77% va ham lugng cordycepin
dat 12,5 mg/g trong mau qua thé kho) (hinh 4B, 4C, 4D). Ham
luong hoat chat cordycepin trong qua thé ndm C. militaris 1 chi
tiéu luon dugc cac nha nghién curu quan tam. Theo nghién cliu cla
Do Tuan Bach va cs (2017) [20] ham lugng cordycepin trong qua
thé ndm C. militaris nudi trong & didu kién céc tic gia toi wu dat
4,33 mg/g qua thé kho. Két qua nghién ciru ciia Pham Thi Lan va
cs (2016) [21] cho thdy ham lugng cordycepin trong qué thé ching
ndm C. militaris NBRC100741 dat 4,54 mg/g khd. Nhu vy, chung
C. militaris SHO3 1a ching ndm tiém ning cho nudi trong & quy
mo cong nghiép.
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[4] C.L. Gong, et al. (2006), “Anti-oxidation of cultured
Cordyceps militaris growing on silkworm pupa”, International
Journal of Industrial Entomology, 12(1), pp.1-5.

[5] L. Huang, et al. (2009), “Determination and analysis of
cordycepin and adenosine in the products of Cordyceps spp.”,
African Journal of Microbiology Research, 3(12), pp.957-961.

[6] E. Yokoyama, et al. (2006), “Phylogenetic and structural
analyses of the mating-type loci in Clavicipitaceae”, FEMS
Microbiology Letters, 264(2), pp.182-191.
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[7] P. Zheng, et al. (2012), “Genome sequence of the insect
pathogenic fungus Cordyceps militaris, a valued traditional
Chinese medicine”, Genome Biology, 12(11), pp.1-22.

[8] T. Wen, et al. (2009), “A molecular genetic study on the
fruiting-body formation of Cordyceps militaris”, KSM Newsl,
21(2), pp.76-95.

[9] S.J. Sun, et al. (2017), “Molecular analysis and
biochemical characteristics of degenerated strains of Cordyceps
militaris”, Archives of Microbiology, 199(6), pp.939-944.
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tich 650 ml; (C) N&ng suét sinh hoc ctia 8 chiing ndm; (D) Ham Iwong cordycepin

trong mau qua thé sy thang hoa dat d6 &m 5-7%.

Nghién ctru ndy di phan lap va dinh danh duoc 8 ching nim
C. militaris tr cic mau qua thé ndm dang dugc nudi tréng tai Viét
Nam dua trén dic diém hinh thai va trinh tu vung ITS cua rDNA.
Céc ching nim di duoc xac dinh gen gi6i tinh MATI-1-1 va
MATI-2-1. Trong d6, 5 ching ndm gom QN6, HL11, HL12, TNO1
va TNO2 dugc xdc dinh mang cd 2 gen gidi tinh MATI-1-1 va
MATI-2-1; 3 ching ndm gom SH03, HL13 va HNO1 chi mang gen
gi6i tinh MATI-1-1. Ca 8 ching nam déu c6 kha nang hinh thanh
qué thé, trong d6 chung C. militaris SHO3 cho ning suat va ham
lugng cordycepin cao nhat, cu thé: ning sudt qua thé tuoi trung
binh dat 31 g/hdp thé tich 650 ml, nang sut sinh hoc dat 13,77%
va ham lugng cordycepin dat 12,5 mg/g qua thé kho. C6 thé thiy,
day la chung nam C. militaris mang gen gidi tinh don rat tiém ning
cho cac nghién ciru siu hon dé mg dung vao san xuat.

LGOI CAM ON

Nghién ciru nay dugc thuc hién véi su hé tro vé kinh phi tu
nhiém vy “Ung dung k¥ thuat di truyén trong chon giéng nim C.
militaris mang don gen gidi tinh 6 nang suat va chat luong cao
phuc vu phat trién mot s san phém, thue phém bao v¢é strc khoe”
do B¢ Khoa hoc va Cong ngh¢ quan ly. Nhom tdc gia xin trén
trong cam on.
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