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Nghién ciru chon glong nam Cordyceps militaris mang gen gi0i tinh don
cho nang suat, chat lwong qua thé cao va on dinh
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Tom tit:

Nim dugc li¢u Cordyceps militaris dwgc sir dung pho bién trong y hoc truyen thong va thue pham & cac nuée chau A. Loai nAm
nay dang dugc nu01 trong quy mé lom tai nhiéu nwéc nhw Trung Québe, Han Québc, Thai Lan, Viét Nam... Tuy nhién, viéc nuéi
trong qua thé nam C. militaris dang phai doi mét véi tinh trang thodi hoa glong qua cac thé hé nuéi trong Gen gi6i tinh MATI-1-
1 va MATI-2-1 dwgc xac dinh giir vai tro quan trong trong qué trinh hinh thanh qua thé va thoai héa & nam C. militaris. Nghién
ctru nay da xdc dinh duge gen gidi tinh MATI-1-1 va MATI-2-1 & sdu chiing nim C. militaris dang dugc nuoi tr(‘")ng tai Viét Nam.
Bon chiing nAm (TN04, SHO1, SH02 v SH04) mang ca hai gen giéi tinh MATI-1-1 va MATI-2-1, hai chiing ndm (TN03 va SH06)
chi mang gen gi6i tinh MATI-1-1. Cac chiing nim C. militaris nudi trong tai cic dom vi dwoc ghi nhin xy ra hién twong thodi
héa giong manh la cic chiing nAm mang ca hai gen giéi tinh MATI-1-1 va MATI-2-1. Trong sau chiing ndm C. militaris, da tuyén
chon dwgrc hai chiing nim TN03 va SH06 cho niing suit qua thé va ham lwong cordycepin trong qua thé cao viret trji. Ning suit
sinh hgc ciia hai chiing nim TN03 va SH06 twong \ng dat 14,36 va 16,7%. Ham lugng cordycepin trong qua thé ciia hai chiing
nim trén twong tng 1a 14 va 13, 97 mg/g qua thé kho. Dic bigt, hai ching nim TNO3 va SHO6 cho nang suit qua thé va ham lugng
cordycepin trong quéi thé cao va on dinh qua nam thé h¢ nuoi trong Day la cac chiing nim C. militaris chit lwong cao va cé thé
st dung trong sin Xuit quy md cong nghiép.

Tir khoa: Cordyceps militaris, MATI-1-1, MAT1-2-1, qua thé, thoai héa.
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Abstract:

The medicinal mushroom Cordyceps militaris is commonly used in traditional medicine and utilised as food in Asian
countries. This mushroom is being cultivated on a large scale in many countries, including China, Korea, Thailand,
Vietnam, etc. However, the cultivation of C. militaris fruiting bodies is facing degeneration through cultivation batches.
The mating-type genes (MATI-1-1 and MATI-2-1) have been identified as playing important roles in the fruiting body
formation and degeneration processes in C. militaris. This study identified the MAT1-1-1 and MATI-2-1 genes in six strains
of C. militaris currently being cultivated in Vietnam. Four strains (TN04, SHO1, SH02 and SH04) possessed both the MATI-
1-1 and MATI-2-1 genes, while the other two strains (TN03 and SH06) had only the MAT1-1-1 gene. The mushrooms were
cultivated for production with great degeneration carry both the MATI-1-1 and MATI-2-1 mating-type genes. Among the
six strains of C. militaris, two strains (TN03 and SH06) were selected for their superior fruiting body yield and cordycepin
content. The biological efficiencies of the TN03 and SHO06 strains were 14.36 and 16.7%, respectively. The cordycepin
contents in the fruiting bodies of these two strains were 14 and 13.97 mg/g of dried fruiting bodies, respectively. Notably,
the two strains TN03 and SH06 produced high and stable fruiting body yields and cordycepin contents over five generations
of cultivation. These high-quality C. militaris strains are suitable for industrial-scale production.

Keywords: Cordyceps militaris, degeneration, fruiting body, MATI-1-1, MATI-2-1.
Classification numbers: 1.6, 4.6
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1. it van de

Cordyceps militaris 1a mot loai nam duoc liéu ndi tiéng,
da dugc chimg minh ¢ nhidu hoat tinh sinh hoc quy nhu
diéu hoa mién dich, khdng Viem chéng ung thu, hd trg diéu
tri tiéu dudng, dot quy va mot sO bénh tim mach. C. militaris
dugc st dung trong y hoc cd truyén & chau A va tré nén phé
bién & chau Au va chau My trong nhitng nam gan day [1,

] Cordycepin - hoat chat chinh dugc quan tam nhiéu trong
nam C. militaris v&i tiém nang trong phat trién cac loai thude
hé tro diéu trj cac bénh do virus, ndm hay ung thu [3, 4]. Do
vay hién nay, nAm C. militaris dugc nudi trong pho bién véi
quy mé 16n & nhiéu nude nhu Trung Qude, Han Qudc, Nhat
Ban, Thai Lan, Viét Nam... lam nguyén liéu thyc phém va
duoc pham. Tai Viét Nam, viéc nudi trong qua the nam C.
militaris dang phat trién v6i nhiu co sé san xuat quy mo
16n & nhiéu tinh, thanh pho nhu Ha Noi, Lai Chau, Bic
Ninh, Thai Nguyén, Lam Ddng... cung tng cho thi truong
trong va ngoai nuoc. Nhiéu nhém nghién ctru tai Viét Nam
da thyc hién tdi uru diéu kién nudi trong ndm C. militaris cho
nang suat sinh hoc dat 11,6-11,9% va ham luong cordycepin
trong qua thé dat 4,33-4, 54 mg/g [5-7]. Tuy nhién, nang suat
va chét luong qua thé nim C. militaris dat duoc chua cao.
Hon nita, viéc nudi trong nAm C. militaris dang phai d6i mat
v6i su thoai hoa nhanh ciia cac chiing giéng. Biéu hién thoai
hoa & nim C. militaris c6 thé nhin thdy ngay ¢ hién tugng
giam hodc mat kha ning hinh thanh qua thé. Sy thoai hoa
cling dan dén toc do ting trudng cua ndm cham hon, chu ky
sinh truong cua ndm kéo dai va ham lugng céc chat chuyén
hoéa thir cap giam Xuéng [8, 9]. Nhu viy, thoai hoa gidng
anh huong truc tlep t6i nang sudt va chat luong nam, giy
t6n that vé kinh té cho hoat dong san xuat nam C. militaris.

Hién nay, cac nghién ctru v& ndm C. militaris chi yéu
tap trung vao nudi trong nhén tao, tach chiét cac thanh phan
c6 hoat tinh sinh hoc va danh gia tac dung duogc ly cua cac
thanh phan d6. Cac nghién ctru vé sy thoai hoa ctia nim C.
militaris con rat han ché. Mot s6 nghién ctru vé co ché hinh
thanh qua thé 6 nAm C. militaris cho thay, qua thé nim duogc
hinh thanh theo co ché sinh san hitu tinh va dugc diéu hoa
boi gen gidi tinh MAT. Locus gen giGi tinh bt cap ton tai &
hai dang d6i nguoc nhau 1a MATI-1 va MATI-2 & trén 2 bao
ta khac nhau [10]. Locus MATI-1 chwra 2 gen MATI-1-1 va
MATI-1-2, trong khi locus MATI-2 chi chtta gen MATI-2-1.
Hoat dong cua hé thong gen giao phdi nay dan dén sy hinh
thanh qua thé nim hoan chinh [11]. T.X. Vu va cs (2023)
[12] da tién hanh nghién ciru vé hién tuong thodi hoa & cac
ching nam C. militaris mang ca 2 gen gi6i tinh MATI-1-
1 va MATI-2-1 cho thiy, cac chung nam nay xay ra hién
tugng thoai hoa manh ngay tir thé hé thtr 3. Thong qua viée
nghién ciru phan 1ap cac chung nim mang don gen gidi tinh
tir cac miu qua thé va phdi tron 2 loai bao tir co gidi tinh
ddi ngugc nhau cho th'?iy, su mat can b?mg ty 1€ 2 loai bao tir
nay hay cu thé 1a sy ting qua mic cta ty 18 bao tir mang gen
MATI-2-1 dan t6i hién tugng thodi hoa manh. Pay duoc

KHOA
&CONGHI\?GCI:-IE

66(9) 9.2024

s Khoa hoc Ty nhién | Khoa hoc sy song; Khoa hoe Y - Duige | Duge hoc; Khoa hoc Néng nghiép | Cong nghé sinh hoc trong ndng nghiép, thiy sén

coi la nguyén nhan chinh gy ra hién tuong thoai hoa & cac
chung nam C. militaris sinh san hiru tinh. Trong khi d6, mot
sd nghién ctru dang chi y cho thdy ton tai cic ching nim
thudc loai C. militaris, C. takaomontana va C. cardinalis
chi mang locus gen MATI-1 don 1¢ cling c6 kha nang hinh
thanh qua thé [13-15]. Céac ching nam nay khong co gen
MATI-2-1 dan t6i khong xdy ra hién tugng mat cin bang
ty 1€ 2 loai bao tir mang gen MATI-1-1 va MATI-2-1. Nhu
vay rat c6 thé cac ching nam C. militaris mang gen gidi tinh
don s& han ché dugc hién tugng thoai hoa giong xay ra. Viéc
danh gia kha nang thoai hoa cua cac ching nam C. militaris
mang gen gidi tinh don so véi cac ching ndm mang ca 2
gen gioi tinh MAT1-1-1 va MATI-2-1 s€ giup xac dinh dugc
giai phap chon gidng nam C. militaris c6 ning suit va chat
luong 6n dinh. Cac chung nam C. militaris mang gen gioi
tinh don c6 niang sudt va chat lwong 6n dinh rat can thiét
trong san xuit quy mo lén.
2. Vat liéu va phuong phap nghién ciu

2.1. Vit liéu nghién ciru

Séu chung nam C. militaris dugc thu thap tai cac co so
nuoi trong nam tai Thai Nguyén va Ha N¢i. Toan bd cac
ching nam da dugc xac nhan thudc loai C. militaris dua
trén trinh ty vung ITS ctia rIDNA. Trinh ty ITS cua 6 chung
nam nay da dugc dang ky trén GenBank - NCBI véi ma
s6 twong tmg cho timg ching: TN03 (0Q674702.1); TN04
(0Q674703.1); SHO1 (0OQ674705.1); SHO2 (0Q674708.1);
SHO04 (0Q676497.1); SHO6 (0Q674711.1). Ching ndm C.
militaris QN6 da dugc cong bd mang ca 2 gen gidi tinh
MATI-1-1 va MATI-2-1 [16] dugc sir dung dé so sanh kha
nang thoai hoa voi cac ching ndm C. militaris mang gen
gi6i tinh don x4c dinh trong nghién ctru nay. Cac ching nam
dang dugc luu gitr tai Phong thi nghiém ctia Trung tdm Sinh
hoc thyc nghiém - Vién Ung dung Cong nghé (Bo Khoa hoc
va Cong nghe).

Cac cap mdi dic hiéu dung cho phan ung PCR su dung
trong nghién ctru nay dugc liét ké ¢ bang 1.

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

Kich thwdc Ngubn
Tén moi Trinh tw (5°-3°) sin phim tham
(bp) khao
MATI-1-1-F  ATGGAACACAGATCGAGCGACAC e [(17]
MATI-1-1-R  ATATACCTTCGCGATCATTGCCCAG
MAT1-2-1-F  TGTTTTGT CGCGATGGTTCTGG - (171
MAT1-2-1-R  CCTCTGGAGGTTCTGCATTCCA

2.2. Phwong phap nghién ciru

Phuong phdp xac dinh gen MATI-1-1 va MATI-2-
1 & cdc ching nam Cordyceps militaris: Cac ching nim
C. militaris dugc nudi trong mdi truong khoai tdy dang
long (PDB) (lic 200 vong/phut & 25°C trong 3 ngay) dé
thu hé soi nam ding cho tach chiét DNA tong sd. Quy
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trinh tach chiét DNA téng s6 tir hé soi ndm dugc thyuc hién
theo quy trinh ctia V.T. Tran va cs (2017) [18]. Mau DNA
tong s6 duoc sir dung cho phan tng PCR khuéch khuéch dai
gen MATI-1-1va MATI-2-1 st dung cip mdi dic hiéu tuong
ung la MATI-1-1-F/MATI-1-1-R va MATI-2-1-F/MATI-
2-1-R (bang 1). Chu trinh nhiét cua phan tmg khuéch dai
gen nhu sau: 94°C (3 phut); 30 chu ky cua 94°C (30 gidy),
58°C (30 gidy), 72°C (40 gidy); 72°C (10 phat). Gen gidi
tinh MATI-1-1 va MATI-2-1 cta cac ching nim C. militaris
duoc xéac dinh dua trén két qua dién di san phém PCR trén
gel agarose 0,8%.

Phirong phép nhén giong nam Cordyceps militaris dang
dich thé qua 5 thé hé lién tiép: Quy trinh nhan giéng nim
C. militaris dang dich thé duoc thuc hién theo T.X. Vu va cs
(2023) 12]. Bao tir cac chung nam C. militaris duoc dung dé
cdy chuyén lién tiép trén moi trudng thach PDA dé thu bao
tir lién tyc 5 thé hé. Bao tir ching ban dau dugc nudi ciy va
thu bao tir (F1), bao tir F1 tiép tuc dugc nudi cay va thu bao
tir (F2). Chu ky nay duogc ldp lai dé co cac thé hé tiép theo
(F3, F4, F5). Quy trinh thu dich bao tir tir dia PDA nuéi ndm
duogc thuc hién theo T.X. Vu va cs (2023) [12]. Dich bao tu
ctia timg thé hé (1 ml 10° bao tir/ml) dugc ciy vao binh nuéi
gidng 1ong chira 100 ml méi trudng PDB ¢6 bo sung 0,1%
peptone. Gidng long duoc nudi lic 150 vong/phut trong 3
ngay trong ti ¢ 22-25°C.

_ Phwong phap danh gia nang sudt qua the cua cac chung
ndm Cordyceps militaris qua 5 the hé lién tiép: Bé danh gia
nang suat qua thé cua cac chung nam C. militaris qua 5 thé hé
lién tiép, cac chung nam dugc nudi trong dua theo quy trlnh
cua T.X. Vuva cs (2023) [12]. 3-4 ml dich gidng ndm & mdi
thé hé duogc cay déu 1én bé mat gia thé dung trong hop nhya
hinh tru ¢6 thé tich 650 ml (Song Long, Viét Nam). Thanh
phan gia thé trong 1 hop nudi gdm: 30 g gao lut huyét rong
va 60 ml dich dinh dudng. Thanh phan 1 lit dich dinh dudng:
dich chiét 200 g khoai tay, 15 g glucose, 15 g succrose, 1 g
MgSO,, 1 g KHzPQ4, 1 g pepton, 100 g nhong tam. Tat ca
moi truong duoc hap khu trung ¢ 121°C trong 20 phut va
dé ngudi. Sau khi cdy glong, hop nudi duoc dit trong tdi 5
ngay, 6 25°C dé hé soi nim moc mot 16p mong trén toan bo
bé mat gia thé. Hop nudi nim dugc chuyén qua giai doan
hinh thanh qua thé & diéu kién chiéu sang 12 gio/ngay (500
Lux) & 22-23°C, d6 am 85-90% trong 60 ngay. Thi nghiém
nuodi qua thé duoc thuc hién trén 50 hop nuodi cho 1 thé heé,
lap lai 3 1an doc lap. Chi tiéu theo doi gdm: (1) khdi lugng
qué thé twoi/hop nudi thé tich 650 ml va (2) ning suit sinh
hoc (Biological Efficiency - BE) [19].

thmg phdp phan tich ham lwong cordycepin trén
hé thong sdc ky long hiéu nang cao (HPLC): Ham luong
cordycepin trong qua thé ndm C. militaris dugc xac dinh trén
hé théng HPLC theo T.X. Vu va cs (2024) [4]. Qua thé nAm
C. militaris twoi dwoc sdy kho trén thiét bi sdy thing hoa &
-40°C t6i khi 6 am dat 5%. Mau qua thé nam da nghién
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nho va qua rdy s6 180 duoc tién hanh chiét hoi luu trong
methanol 80% trong 30 phut. Dich chiét duogc loc qua mang
cellulose acetate 0,45 pm dé sir dung cho phan tich HPLC.
Hé théng HPLC sir dung trong phan tich (hdng Shimadzu,
Nhat Ban) gém: bom LC 20AD, bd tiém mau tu dong SIL-
20A HT, Detector SPD 20A. Str dung cdt C18 (Agillent) voi
kich thudc cot 1a 250x4,6 mm va kich thudce hat 5 pm. Téc
d6 rira giai 1a 0,5 ml/phut, pha dong gdm dung méi nude va
acetonitril. Nhiét do 10 cot duoc dat 6 25°C. Detector UV
duogc dat quan sat tai budc song 260 nm.

Phirong phap xir Iy s6 liéu: St dung phuong phap thépg
ké sinh hoc trén phan mém Microsoft Excel 2016 va kiém
dinh T-test (su khac biét c6 y nghia thong ké vdi p<0,05).

3. Két qua va ban luan

3.1. Két qud xdc dinh gen gidgi tinh MATI-1-1 va MATI-
2-1 ¢ cac chung nam Cordyceps militaris

Gen MATI-1-1 va MATI-2-1 duoc xac dinh 1a 2 gen gidi
tinh ddi 1ap nhau, gitr vai trd quan trong trong qué trinh sinh
san hitu tinh hinh thanh qua thé va thoai héa ¢ cac chung
nam C. militaris ludng bdi [12]. Trong khi d6 tai Viét Nam,
viéc xac dinh 2 gen gioi tinh MATI-1-1, MAT1-2-1 va danh
gia ty 18 cac chung ndm C. militaris dang dwoc nudi trong
mang cic gen gi6i tinh khac nhau dé tir d6 cho thay hién
trang thoai hoa gidng chua c6 nhidu nghién ciru dé cap.

Két qua xac dinh gen gi¢i tinh MATI-1-1 va MATI-2-1
& 6 ching nim C. militaris nghién ctru cho thiy, 4 ching
ndm C. militaris TNO4, SHO1, SHO02, SHO4 mang ca 2 gen
gi6i tinh MATI-1-1 va MATI-2-1; 2 ching nam C. militaris
TNO3, SHO6 chi mang gen gidi tinh MATI-1-1 (hinh 1) va
khong ghi nhan ching ndm nao chi mang gen gidi tinh MATI-
2-1. Trong bio cdo trudc ctia nhom nghién ciru di tién hanh
phan lap, dinh danh va xac dinh gen gioi tlnh MAT cua 8
chung ndm C. militaris, trong d6 5 chung nam (QN6, HL11,
HL12, TNO1 va TN02) mang ca 2 gen gioi tinh MATI-1-1
va MATI-2-1, 3 ching nam bao gom SHO03, HL13 va HNO1
chi mang gen gidi tinh MATI-1-1[16]. Tur két qua nay cho
thdy ty 1& cac chung ndm C. militaris mang ca 2 gen gi6i
tinh MATI-1-1 va MATI-2-1 dang dugc nudi trong tai Viét
Nam kha cao. Két qua nay phu hop voi thuc trang thoai hoa
gidng xay ra phd bién tai cac co s¢ nudi trong qua thé ndm
C. militaris va cu thé 12 xay ra & cac co so sir dung chung C.
militaris mang ca 2 gen gidi tinh MATI-1-1 va MATI-2-1.
Hién twong nay 1a do & cac ching nim mang ca 2 gen gidi
tinh MAT xay ra hién twong mit can bang ty 18 bao tir mang
2 gen gi6i tinh néu trén, dan t&i qua trinh thodi hoa xay ra
[12]. Céc co s st dung chung nim C. militaris mang gen
gidi tinh don khong xay ra hién tugng thoai hoa gidong. Nhu
véy, nghién ctru ndy da cung cép cac dit lidu vé gen giGi tinh
MATI-1-1 va MATI1-2-1 & cac chung ndm C. militaris dang
dugc nudi tr@)ng tai Viét Nam va budc dau cho théy mbi lién
quan gifra gen gidi tinh v&i hién tugng thoai hoa gidng. Tuy



nhién, can c6 thém nhiig nghién ctru voi sé lugng ching
nam 16n hon, thu thap tai nhiéu don vi nudi tréng ndm trong
ca nude dé cho thay rd vé viéc lién quan giita gen gidi tinh
MAT va hién tugng thodai hoa.

(A) M + TNO3 TNO4 SHO1 SHO2 SHO04 SHO06 (B) M

+ TNO3 TNO4 SHO1 SHO2 SHO4 SHO6

6 kb
3 kb

MAT 1-2-1 368 bp

MAT 1-1-1

- + |TNO3 | TNO4 sHO1 SHo2 SHo4

MAT 1-2-1 —

Hinh 1. Xac dinh gen gi&i tinh MAT1-1-1 va MAT1-2-1 & cac
chiing ndm Cordyceps militaris. (A) Két qua dién di xac nhan
gen gi6i tinh MAT1-1-1; (B) Két qua dién di xac nhan gen gi&i tinh
MAT1-2-1; M: DNA marker 1 kb.

3.2. Ning sudt qud thé va ham lwong cordycepin ciia
cdc chiing nam Cordyceps militaris

Trong nghién ctru nay, cac mau qua thé nam dugc thu
thap tai cac €O SO nudi trong ndm & cac do tudi khac nhau.
Hon nita, mdi co s6 lai ¢ cong nghé nudi trong riéng biét
(moi trudng nudi, didu kién nudi...), nén cic mau qua thé
nam khong dwoc danh gid vé mit ning sudt va chét lugng
tai thoi diém thu mau. Ca 6 chung nam C. militaris duoc
danh gi ning suit va chat lugng qua thé trong cing didu
kién nudi trong.

Két qua nghién ctru cho thiy, ca 6 ching nim déu hinh
thanh qua thé. Trong d6, 2 ching ndm TNO3 va SHO6 (chi
mang gen gidi tinh MATI-1-1) cho ning suit qua thé cao
nhét, khéi lugng qua thé tuoi trung binh/hop nuéi 1 32,67
va 38 g twong tng voi ning suét sinh hoc 1a 14,36 va 16,7
%. Pdng thoi, day ciing 1a 2 ching ndm C. militaris cho
ham luong cordycepin trong qua thé cao nhit twong tng
trung binh dat 14 va 13,97 mg/g qua thé kho (hinh 2).

NO3 NO4 SHoL SHO2 SHo4 SHO6

(A) (B)

16

),

le]
&

%8 &

S
Ham lwong cordycepin (mg/g)

Khéi lweng qua thé tuoi/hdp nudi (g
s

NO4 SHOL SHO2 SHo4 SHOB

o o«

N3

Hinh 2. Nang suét qua thé va ham lwong cordycepin trong qua
thé cta cac chung ndm Cordyceps militaris. (A) Khi lwvong qua
thé twoi/hop nudi; (B) Ham lwgng cordycepin trong qua thé kho.

Nang suét qua the va ham luong cordycepin trong
qua thé 1a cic yéu td quan trong cua viéc san xuat nam C.
militaris. Nhiéu nhom nghién ctru tai Viét Nam da tién hanh
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t6i wu cac didu kién nudi trong d6i véi nhidu ching ndm C.
militaris khac nhau cho nang suét sinh hoc dat 11,6-11,9%
va ham luong cordycepin trong qua thé dat 4,33-4,54 mg/g
[5-7]. Nghién ctru ciia L. Huang va cs (2009) [20] cho thay,
ham lugng cordycepin trong qua thé nim C. militaris dat
2,654 mg/g. Nghién ciru cia H.H. Lee va cs (2017) [21]
cung da cho thiy ham luong cordycepin trong mot sé chung
nam C. militaris luu gilr tai Trung tdm Suu tdp Vian hoa
Néng nghiép Han Qudc (KACC) ¢ ham lugng cordycepin
trung binh khoang 2,13 mg/g. Nhu vdy, 2 chung nam TNO3,

SHO6 cho ning suét qua thé va ham luong cordycepin vuot
trdi, viéc danh gid su 6n dinh nang suét qua thé va ham
lwong cordycepin trong qua thé 1a can thiét dé tmg dung cac
chung nim trén vao san xuét thyc té.

3.3. Pdnh gid sw on dinh vé ning sudt qud thé va ham
lwong cordycepin ciia chiing ndm Cordyceps militaris
mang gen gioi tinh don

Viée nudi trong nam C. militaris dang phai d6i miat véi
su thodi hoa nhanh cua cac chung giong, bleu hién cua hién
twong thoai hoa la sy giam manh vé nang suat va chat luong
qua thé [8 9]. Bé viéc san xuat nam C. militaris dugc 6n
dinh, dleu kién quan trong can ¢ la cong nghé cung voi Cac
ching gidng c6 ning suat va ham lugng hoat chét cao va on
dinh. Chung C. militaris TNO3 va SHO6 1a cac chung nim
mang gen gi6i tinh don c¢6 ning suit qua thé va ham luong
cordycepin cao.

Trong nghién ctru ndy, ning suat qua thé cta 2 ching
nam C. militaris TNO3 va SHO6 dugc danh gia qua 5 thé
hé lién tiép va so sanh véi ning suat qua thé cia 2 ching
ndm mang ca 2 gen gidi tinh MATI-1-1 va MATI-2-1 1a
SH04 va QN6. QN6 1a ching nam C. militaris mang ca 2
gen gioi tinh MATI-1-1 va MAT1-2-1 da dugc nhom nghién
ctru duge cong bd [16], nhung chua duoc danh gia kha nang
thoi hoa qua cac thé hé nudi trong. Hon nita, nghién ctru
T.X. Vu va cs (2023) [12] da cho thay, cac ching nam C.
militaris mang ca 2 gen gioi tinh MAT1-1-1 va MATI-2-1
xay ra hién tugng thoai hoa manh do sy mat can béng ty 1€
2 loai bao tir mang gen gidi tinh dbi 1ap nhau. Do vay trong
nghién ctru nay, chung QN6 va SH04 dugc sir dung dé so
sanh kha ning thoai hoa voi cac ching nim C. militaris
mang gen giGi tinh don 1a TNO3 va SH06. Két qua nghién
ctru cho thay, kha nang hinh thanh qué thé va hinh dang qua
thé ciia 2 chung nam C. militaris TNO3 va SHO6 mang gen
gidi tinh don MAT1-1-1 khong ¢6 sy khac biét 16n tai 5 thé
hé. Trong khi d6, kha nang hinh thanh qua thé va hinh dang
qua thé ctia 2 chung ndm C. militaris QN6 va SHO4 mang
ca 2 gen gidi tinh MATI-1-1 va MATI-2-1 c6 su khac biét
16n tai 5 thé hé. Tir thé hé tha 2 (ching QN6) va thé hé tha
3 (chiing SHO4) hinh dang qua thé d4 bién d6i bat thuong so
voi qua thé ¢ thé hé thir 1. Dac biét tai thé thir 5, ca 2 ching
nam C. militaris QN6 va SHO4 da mét kha ning hinh thanh
qua thé (hinh 3).
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MAT1-1-1 va MAT1-2-1

MAT1-1-1

Hinh 3. Qua thé cla cac chiing nAm Cordyceps militaris tai 5 thé hé
lién tiép. F1-F5: thé hé thi 1 toi thé hé thir 5.

Ning suét qua thé (khéi luong qua thé tuoi/hop nudi)
ctia ca 4 ching ndm C. militaris TNO3, SHO6, QN6 va SH04
tai 5 thé hé da dugc xac dinh (hinh 4). Nang sudt qua thé cua
2 ching ndm C. militaris TNO3 va SHO6 giam nhe tuong
g 7,9 va 6,8% tai thé hé thir 4 va giam 10,7 va 10,5% tai
thé hé thir 5 so véi thé hé thir 1. Trong khi d6, ning suét qua
thé 2 chiung ndm C. militaris QN6 va SHO4 giam manh sau
4 thé hé, cu thé tuong ng giam 43,2 va 51,4%. Su khac biét
vé - nang suét qua thé & cac thé hé so voi thé hé thir 1 cua
mdi ching ndm déu c6 y nghia thong ké voi p<0,05. Cac
nghién ctru trén thé gidi cho thay, nam C. militaris bit dau
¢6 hién tugng thoai hoa khi cay chuyen dén thé hé thu 3, su
thoai héa nghiém trong xuét hién ¢ thé hé thir 4 va thé hé
thir 5 ¢6 thé dan toi ching nAm mét kha nang tao qua thé [9].
biac dlem thoai hoa nay phu hop voi két qua ‘nghién ciru vé
nang suit qua thé qua 5 thé hé cua 2 ching ndm C. militaris
QN6 va SHO4 mang ca 2 gen gioi tinh MATI-1-1 va MAT1-
2-1. Trong khi d6, ning sut qua thé cia 2 chung ndm C.
militaris TNO3 va SHO6 mang gen gidi tinh don MATI-1-1
6n dinh khong khac biét nhidu qua 5 thé hé (hinh 4).
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Hinh 4. Nang suét qua thé ctia cac ching ndm Cordyceps militaris
tai 5 thé hé lién tiép.
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Céc nghién ciru vé thoai héa & nAm C. militaris thuong
quan tAm nhiéu t6i kha nang hinh thanh qua thé. Ham lugng
hoat chét cordycepin & cac thé hé thoai héa khong c6 nhidu
cac nghién ciru dé cap. Trong khi dé, cordycepin 1a chi
tiéu quan trong dé danh gia chat lwong nim C. militaris [4,
20]. Do vay, nghién ctru nay tién hanh xac dinh ham luong
cordycepin trong qua thé ciia ca 4 ching ndm C. militaris
TNO3, SH06, QN6 va SHO4 tai 5 thé hé (hinh 5).

=
(]

> EFL BF2 EF3 OF4 BF5
214
£ B T
—12
5
210
>
g 8
o
o 6
[ o=
X
E >
©
T [I-\x
0 L L
TNO3 SHO6 SHO4
MAT1-1-1 MAT1-1-1 va MAT1-2-1

Hinh 5. Ham lwong cordycepin trong qua thé ctia cac ching ndm
Cordyceps militaris tai 5 thé hé lién tiép.

Két qua nghién ctru cho thay, ham lugng cordycepin
trong qua thé ctia 2 chung ndm C. militaris QN6 va SHO4
giam manh sau 4 thé hé, cu thé tuong ung giam 61,4 va
64,7% so voi thé hé dau tién (khac biét co ¥ nghia thong ké
v6i p<0,05). Tai thé hé thtr 4, ham luong cordycepin trong
qua thé cua 2 chung QN6 va HL6 dat 2,1 va 1,83 mg/g.
Trong khi d6, ham luong cordycepin trong qua thé cia 2
chiung ndm C. militaris TNO3 va SHO6 giam nhe sau 5 thé
hé. Cu thé tai thé hé thtr 4, ham luong cordycepin trong qua
thé cua 2 chung nim TNO3 va SHO6 tuong tng giam 4,5
va 10,3% va giam 11,19 va 12,4% tai thé hé tha 5. Tai thé
hé tht 4 va tht 5, ham luong cordycepin trong qua thé ciia
2 chung TNO3 va SHO6 dat 12,2-13,3 mg/g qua thé kho.
Pay 1a nghién ctru dau tién chi ra sy khac nhau vé tinh 6n
dinh ning suat qua thé va ham lugng hoat chat cordycepin
trong qua thé giita cac chung ndm C. militaris mang 2 gen
gi6i tinh MATI-1-1 va MATI-2-1 va chung ndm C. militaris
mang gen gi6i tinh don MATI-1-1.

Nhu vay, nghién ctru nay di tuyén chon duoc 2 ching
nam C. militaris TNO3 va SHO6 mang gen gi6i tinh don
MATI-1-1 cho ning suat qua thé va ham lugng cordycepin
cao va on dinh. Pay 1a 2 chung ndm C. militaris chit lugng
cao, hoan toan ¢ kha ning dé dwa vao san xuat. Viéc ing
dung 2 ching nim C. militaris TNO3 va SHO6 vao thuc
té s& giup cac don vi san xuat khic phuc duoc tinh trang
thoai hoa gidng dang xay ra phd bién. Dong thoi, qua thé
nam C. militaris TNO3 va SHO6 v6i ham lugng hoat chét
cordycepin cao gop phan lam ting gia tri cia san pham narn
tr 6 dem lai loi thé canh tranh cho cic don vi nudi trong
loai nAm nay.
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Nghién ciru nay thuc hién tuyén chon chiung ndm C.
militaris mang gen gidi tinh don cho ning suét, chat lugng
cao va On dinh trén s lugng ching nam chua nhiéu. Do do,
can c6 thém cac nghién ciru tuyén chon trén sb lwong chung
nam 16n dé tim kiém duoc cac ching ném cho nang suét va
chat luong cao hon. Vlec hen tuc nang cAp chat hmng gidng
nam C. militaris 1a vén dé can thiét trong san xuét.

4. Két luan

Nghién ctru nay da xac dinh dugc gen gidi tinh MATI-
1-1 va MATI-2-1 & 6 chung nam C. militaris dang dwoc
nudi trong Viét Nam, trong d6 4 ching nam (TN04, SHOI,
SHO02, SHO04) mang cd 2 gen gidi tinh MATI-1-1 va MATI-
2-1, 2 ching nam (TNO3 va SHO6) chi mang gen gidi tinh
MATI-1-1. Cac chung ndm C. militaris & céc co s& nudi
trong duoc ghi nhén xay ra hién tugng thoai hda manh la cac
chung ndm mang ca 2 gen gi6i tinh MATI-1-1 Va MATI-2-
1. Nghién ciru da tuyen chon duoc 2 chung nim TNO3 va
SHO6 cho nang suit qua thé va ham lugng cordycepin trong
quéa thé cao vuot troi. Ning sudt sinh hoc va ham luong
cordycepin trong qua thé cua 2 ching nim TNO3 va SH06
tuong ung dat 14,36 va 16,7%; 14 va 13,97 mg/g qua thé
kho. Pic biét, 2 chung nam TNO3 va SHO6 cho ning suat
qué thé va ham lugng cordycepin trong qua thé cao va 6n
dinh qua 5 thé hé. Pay la cac chung ndm C. militaris chat
lwong cao va c6 thé sir dung trong san xuat.
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