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Nghién ctru khd nang sinh cordycepin va pentostatin ngoai bao
cta Cordyceps militaris trong 1én men bé mat dich thé
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Cordyceps militaris dwoc sir dung phd bién trong y hoc ¢6 truyén va lam thwec pham. Loai nAm nay c6 kha ning sinh
cordycepin va pentostatin, day 1a nhirng hoat chit c6 hoat tinh khang vi sinh vat gy bénh, ting cwong mién dich,
gay doc doi véi t€ bao ung thw... Tuy nhién, ndm C. militaris chi yéu dworc san xuit dang qua thé lam nguyén liéu.
Hién nay, phwong phap 1én men bé mat dich thé da bwéc dau cho thiy tiém nang &ng dung cao trong san xuit cac
hoat chit ngoai bao & nAm. Nghién ciru nay da tuyén chon dwoc 3 chiing nim C. militaris (HL8, BN25.2 va TN25.1)
¢6 kha ning sinh cordycepin va pentostatin ngoai bao cao. Ca 3 chiing nim déu cé kha ning sinh cordycepin va
pentostatin ngoai bao 6n dinh qua 5 thé hé lién ti€p. Hon nira, nghién ciru da xac dinh dworc cac diéu Kkién thich
hop trong 1én men bé mit dich thé ndm C. militaris bao gom sir dung anh sang LED trang, méi trwdrng 1én men véi
nguon cacbon 1a glucose, ngudn nito 13 tryptone, pH 6 va thoi gian 1én men 1a 45 ngay. O diéu kién 1én men thich
hop, kha ning sinh cordycepin ngoai bao ctia 3 chiing nAm HL8, BN25.2 va TN25.1 twong (rng trung binh dat 1a
1220, 1415 va 1225; trong khi pentostatin dat 45,6, 35,6 va 37,6 mg/1 dich 1én men. Piy la nguén nguyén liéu tiém
nang cho phat trién cac loai thwc phadm va dwoc pham.
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Abstract:

Cordyceps militaris is widely used in traditional medicine and as a food source. This fungus is capable of producing
cordycepin and pentostatin, two bioactive compounds with antimicrobial, immunomodulatory, and cytotoxic
activities against cancer cells. However, C. militaris is predominantly produced in the form of fruiting bodies for
use as raw material. Recently, liquid-state surface fermentation has shown considerable potential for enhancing
extracellular metabolite production in fungi. This study selected three C. militaris strains (HL8, BN25.2, and
TN25.1) with high extracellular production of cordycepin and pentostatin. All three strains demonstrated stable
extracellular production of cordycepin and pentostatin over five consecutive generations. Furthermore, the study
identified suitable conditions for surface liquid-state fermentation of C. militaris, including the use of white LED
light, a fermentation medium containing glucose as the carbon source and tryptone as the nitrogen source, an
initial pH of 6, and a fermentation duration of 45 days. Under the suitable fermentation conditions, the average
extracellular production of cordycepin by strains HL8, BN25.2, and TN25.1 reached 1220, 1415, and 1225 mg/],
respectively, while pentostatin production reached 45.6, 35.6, and 37.6 mg/1 fermentation broth. The fermentation
broth represents a promising source of raw material for the development of food and pharmaceutical products.
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1. Dt van de

Chi ndm Cordyceps dwgc ghi nhan gom nhiéu loai nim
c6 gia tri dwoc liéu va dwoc s dung rong rai trong y hoc
c0 truyén & nhiéu nwdc trén thé gidi. Trong s6 cac loai ndm
thudc chi Cordyceps, C. militaris 1a loai nim dwoc liéu quy,
dwoc nghién ctru va nudi trong pho bién nhit. Loai nay c6
tac dung hd trg diéu tri nhiéu bénh ly bao gdm ung thu,
suy gidm mién dich, rdi loan chirc ning gan than, viém phé
quan man tinh, suy gidm sinh ly nam, tang cholesterol va
tinh trang mét mai kéo dai [1, 2]. Hoat chit dwoc quan tAm
nhiéu nh4t 12 cordycepin, véi kha nang diéu hoa mién dich,
chéng ung thu, chdng oxi héa, khang viém va tiém niang hd
trg diéu tri COVID-19 [2-4]. Ngoai ra, nim C. militaris da
dwoc phat hién c6 kha nang sinh pentostatin. Pentostatin
va cordycepin dwgc sinh téng hgp bdi cing mét cum gen
duy nhat & ndm C. militaris. Pentostatin tham gia bao vé
cordycepin khéi qué trinh khir amin bang cach tc ché
hoat dong cua adenosine deaminase (ADA) [5]. Cuc Quan
1y Thwec phdm va Dwoc phdm Hoa Ky (FDA) da phé duyét
pentostatin 13 thudc, tén thwong mai l1a Nipent, dung trong
diéu tri cac bénh vé bach cu [6]. Nhw vay, viéc khai thac
cac hoat chat cordycepin va pentostatin tir nAm C. militaris
la hoan toan kha thi va can thiét.

Hién nay, nim C. militaris chu yéu dwoc nudi trong dé
thu qua thé véi cc quy mé khac nhau. Viéc san xuit qua thé
nam C. militaris doi hoi dién tich 16n, thoi gian nudi kéo dai.
Cong nghé 1én men da dwgc Gng dung trong san xuit cac
hoat chat tir ndm C. militaris. Cong nghé 1én men chim c6
tiém ning trong viéc rit ngan thoi gian, nhwng ham lwgng
cordycepin trong hé soi ndm C. militaris thu dwgc thiap hon
so véi qua thé, dong thoi quy trinh phie tap va doi héi chi
phi d4u tw ban dau cao [7]. Nhiéu nghién ctu trén thé gidi
da khang dinh tiém nang va tinh phit hop clia phwong phap
1én men bé mit dich thé trong san xuit cac hoat chat ngoai
bao [8-10]. So v&i phwong phap 1én men chim, 1én men bé
miit dich thé don gian hon, khéng yéu ciu cac thiét bi phitc
tap, hién dai nhw hé thong 1én men, hé théng cip khi... Hon
nira, phwong phap 1én men bé mit dich thé phu hop voi
diéu kién cta cic co s& nudi trong nim tai Viét Nam. Hién
nay, tai Viét Nam, chwa ghi nhén dé tai nghién ctru hay cong
b6 khoa hoc nao dé cip t&i viéc rng dung cong nghé 1én
men bé mit dich thé ndm C. militaris A€ san xuit hoat chat
cordycepin va pentostatin ngoai bao. Nghién ctru nay la
co s& khoa hoc quan trong cho viéc san xuit cac hoat chit
ngoai bao tir nAm dwoc liéu C. militaris bang phwong phap
1én men bé mat dich thé tao ngudn nguyén liéu méi cho
phat trién céc loai thuc phdm va dwgc pham.

2. \at liéu va phuong phap nghién ciiu
2.1. Vat liéu

10 miu qua thé nidm thu thap tai cidc don vi nudi
trong thwong mai nim Pong trung ha thao tai Viét Nam
(Bac Ninh, Thai Nguyén, Lao Cai, Quang Ngii) ky hiéu la:
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BN25.1, BN25.2, BN25.3, TN25.1, TN25.2, TN25.3, LC25.1,
LC25.2, QN25.1 va QN25.2. Cac miu dwoc gitt nguyén
trang va dwa ngay vé phong thi nghiém dé phén lap.

20 ching ndm C. militaris tir b6 swu tip clta Vién
Phat trién Cong nghé tién tién, Vién Poi méi sang tao
Qudc gia (da c6 ma s6 ding ky trén GenBank) bao gbm
cac chiing: HNO1 (0Q674539.1); HN0O2 (0Q674545.1);

TNO1  (0Q674547.1);  TN02  (0Q674549.1);
TNO3  (0Q674702.1);  TNO4  (0Q674703.1);
LCO1  (0Q676501.1);  SHO1  (0Q674705.1);
SHO2  (0Q674708.1);  SHO3  (0Q674709.1);
SHO4  (0Q676497.1);  SHO5  (0Q676499.1);
SHO6 (0Q674711.1); QN6 (0Q676502.1); DLO1

(0Q674717.1); HL6 (0Q676498.1); HL8 (0Q674722.1);
HL11 (0Q676500.1); HL12 (0Q674732.1); HL13
(0Q674731.1).

2.2. Phwong phdp nghién ciru

Phwong phdp phdn Idp va xdc dinh ddc diém hinh thdi
cdc ching ndm C. militaris: Qua thé ndm dwoc tach ra
khoi hop nudi ndm, loai bé hai dau, cit thanh lat nhé va
dat 1én moi tredng PDA (potato dextrose agar) c6 chira
chloramphenicol (néng do 100 pg/ml). Pia moi trueong
chira 14t cat qua thé dwoc 0 t8i & 22-25°C. Sau 3-5 ngay,
hé soi ndm mau trang xuat hién va duoc thuin khiét bang
cach cdy chuyén sang dia méi trwedng PDA mai. Cac ching
ndm dwoc nudi cdy trén moi trweong PDA dé thu bao ti
[11]. Bao tr cac chiing nAim dwoc nudi cly truc tiép trén
tiéu ban hién vi vo trung c6 chira mai trwong PDA, sau 3
ngay tién hanh quan sat dic diém hinh thai ctia hé soi va
bao tr nAm dwdi kinh hién vi quang hoc [12].

Phwong phdp ddnh gid khd ndng sinh cordycepin va
pentostatin ngoai bao ctia cdc chiing ndm: Qué trinh nhan
giong ndm C. militaris dang dich thé dwoc thuc hién theo
TX. Vu va cs (2024) [2]. Cac ching ndm dwoc tién hanh
1én men bé mit dich thé & cting diéu kién trong 30 ngay &
25°C, chiéu sang 10 git/ngay bang anh sang dén LED trang
vGi cwong do chiéu sang trung binh 13 55+5 pmol/m?/s.
Thanh phin moi treomg dung trong 1én men dich thé
bao gém (1 1): dich chiét 200 g khoai tiy, 40 g glucose,
15 g tryptone, pH 7. Dich méi trwong (200 ml/hdp 650
ml), dwoc khir trung va 1am ngudi dén nhiét dé phong,
sau d6 cay giong vai ty 1& 5%. Hop nudi sau khi ciy giéng
dwoc 18n men trong diéu kién t6i 7 ngay dé hé sgi nim
phat trién mot 16p mong trén bé mit moi trwong dich,
sau do6 bat dau chiéu sang. Sau 30 ngay 1én men, dich l1én
men dwoc ly tAim & 8.000 vong/phit trong 20 phut dé
thu phan dich, phuc vu phén tich ham lwgng cordycepin
va pentostatin. Ham lwong cordycepin dwoc xac dinh
trén hé thong HPLC theo L. Huang va cs (2009) [7]. Ham
lwong pentostatin trong dich 1én men dwoc xac dinh
bdng phwong phap HPLC theo V.X. Tao va cs (2023) [13].
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Ddnh gid tinh 6n dinh vé khd ndng sinh cordycepin va
pentostatin ngoai bao ctia cdc chiing ndm C. militaris dd
tuyén chon: D€ danh gia tinh 6n dinh vé kha nang sinh
cordycepin va pentostatin ngoai bao cia cac chiing nim
C. militaris da tuyén chon, bao tl cac chiing nim dwgc
cdy chuyén lién tiép trén moi treong thach PDA dé thu
bao t lién tuc 5 thé hé [14]. Bao tr cic chung ndm & cac
thé hé dwgc nudi ciy trén moi treong PDA st dung cho
nhan giong dich thé dung cho qua trinh 1én men. Ham
lwong cordycepin va pentostatin trong dich 1én men
dwoc xac dinh & moi thé hé.

DPinh danh chiing ndm dd tuyén chon dwa trén phdn
tich trinh tw vung ITS ctia rDNA: Cac chiing nim da phan
1ap, tuyén chon dwoc nudi trong mdi treong PDB (lac
150 vong/phut & 25°C trong t6i), sau 4 ngay tién hanh
thu hé s¢i nim st dung cho viéc tach chiét DNA. DNA
tdng s6 dwoc tach chiét tir hé soi ndm theo quy trinh
nhém nghién cttu da céng bs [15]. MAu DNA t6ng sd
dwoc st dung cho phan &ng PCR khuéch dai ving ITS
str dung c3p mdi ITS1 (5-TCCGTAGGTGAACCTGCGG-3")/
ITS4 (5'-TCC TCCGCTTATTGATATGC-3’) [16]. San phim
PCR dwoc dién di kiém tra, tinh sach va dwoc giai trinh
tw bdi cong ty Apical Scientific Sdn. Bhd. (Malaysia).
Trinh tw ITS dwoc so sanh véi div liéu trong GenBank str
dung cong cu BLAST. Cay phat sinh chung loai dwa trén
trinh tw ITS dwoc xay dung st dung phin mém MEGAS.

Xdc dinh mét sé diéu kién thich hop cho 1én men bé
mdt dich thé ndm dwoc liéu C. militaris sinh cordycepin
va pentostatin ngogi bao: Piéu kién 1én men thich hop
dwoc xac dinh bang cach so sanh ham lwgng cordycepin
va pentostatin cua dich 1én men ndm & cac diéu kién
khac nhau. Ham lwgng cordycepin va pentostatin dwoc
xac dinh bang phwong phap HPLC [7, 13]. CAc diéu kién
dwoc xac dinh Ian lwot bao gdm: 4nh sdng, ngudn cacbon,
nito, pH va thoi gian 1én men. Cac diéu kién dwoc nghién
ctru doc 1ap véi nhau bang cach thay déi yéu to khéo sat
trong diéu kién 1én men co ban da dwogc trinh bay & thi
nghiém trén. Két qua lwa chon phu hop cta thi nghiém
trudc sé duoc ap dung cho cac thi nghiém tiép theo. Anh
sang gbm 7 céng thirc (CT) chiéu sang khac nhau: CT1:
LED trang (ving quang phé rong); CT2: LED do (Red-
630 nm); CT3: LED xanh (450 nm); CT4, 5, 6 LED do -
xanh (& cac ty 1é LED dé - xanh la 5:5, 7:3, 3:7); CT7:
Dbén huynh quang. Ngu6n cacbon gom: sucrose, maltose,
lactose va tinh bot véi ham lwong 1 40 g/1. Cac ngudn
nito bao gbm: tryptone, peptone, cao nim men, NaNoO,,
NH,Cl véi ham lwong 15 g/1. pH méi treong gom cac pH
5, 6,7 va 8). Thoi gian 1én men gom 15, 30, 45 va 60 ngay.
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3. Két qua va ban luan

3.1. Phan ldp, tuyén chon chiing ndm c6 khd ndng
sinh cordycepin va pentostatin ngoai bao cao

Nham cé dwoc bd swu tip cac chiing ndm C. militaris
dung cho nghién ctru tuyén chon cac chiing cé kha nang
sinh cordycepin va pentostatin ngoai bao cao, ngoai
20 ching ndm C. militaris (43 c6 ma s6 dang ky trén
GenBank) thudc b swu tip giéng ndm dwgc cung cip
b&i Vién Phat trién Cong nghé tién tién, nghién ctru tién
hanh phén 14p thém cac chiing ndm khac tir nguén nim
C. militaris dang nudi trong tai Viét Nam. Trong nghién
ctru ndy, tir 10 mau qud thé ndm C. militaris da phan 1ap
dwoc 10 ching ndm ky hiéu la BN25.1, BN25.2, BN25.3,
TN25.1, TN25.2, TN25.3, LC25.1, LC25.2, QN25.1 va
QN25.2. Cac ching ndm phéan 13p dwoc sinh trwedng tao
hé s¢i mau trang trén moi treong PDA. Cac chiing ndm
sau phan ladp dwoc tién hanh thu bao t& dung cho nubi
cy trén tiéu ban hién vi. Quan sat dwdi kinh hién vi véi
dd phéng dai 400 1an cho thiy, trén hé soi cidc chiing nAm
hinh thanh ciu tric cudng sinh bao tit, bao tir c6 dang
hinh trixng (hinh 1). V&i cac diac diém vé mau qua thé thu
thap, hé sgi, bao ti va ciu truc sinh bao tir cho thiy diy
la nhirng dac diém dic truwng cta loai C. militaris [17].

BN25.1 BN25.2

BN25.3 TN25.1

TN25.2

LC25.1 QN25.2

Hinh 1. Hé s¢i cac ching ndm phan lap tr mau qua thé ndm
C. militaris thu thap.

P& tuyén chon dwoc ching nim cé kha ning sinh
cordycepin va pentostatin ngoai bao cao, 30 chung nim
duoc tién hanh 1én men bé mat dich thé (hinh 2). Sau
30 ngay, dich 1én men dwgc thu dé xac dinh ham lwong
cordycepin va pentostatin. Két qua nghién ctru cho thay,
ham lwong cordycepin ngoai bao dao dong trong khoang
523-993 mg/] dich 1én men. Ham lwong pentostatin
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Hinh 2. Lén men bé mat dich thé ndm C. militaris.

ngoai bao dao dong trong khoang 14-33 mg/I dich 1én
men. Trong d6, ching ndm C. militaris HL8 va 2 ching
nidm ma&i phén 14p 1a BN25.2 va TN25.1 cho kha nang
sinh cordycepin va pentostatin ngoai bao cao nhit. Ham
lwong cordycepin ngoai bao twong trng clia 3 chiing nim
trung binh l1a 880, 993 va 886 mg/1 dich 1én men. Ham
lwong pentostatin trong dich 1én men twong rng trung
binh 1a 33,3; 27,3 va 27,6 mg/1 dich lén men (hinh 3).
Ham lwong hoat chit cordycepin va pentostatin trong
qua thé di dwoc xac dinh trong nhiéu nghién ctru vé nim
C. militaris [2, 3, 18]. Y. Xia va cs (2017) [5] da chirng
minh pentostatin va cordycepin dwoc sinh téng hop tir
cing mot cum gen & C. militaris, ddng thoi pentostatin
gilt vai tro trong viéc bao vé cordycepin thong qua tc
ché adenosine deaminase (ADA), ngin can qué trinh khir
amin. Tuy nhién, hién nay chwa cé nhiéu nghién ctru dé
cap t&i ham lwong cordycepin va pentostatin ngoai bao
tr ndm C. militaris.
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3.2. Pdnh gid tinh 6n dinh vé khd ndng sinh
cordycepin va pentostatin ngoai bao ctia cdc chiing
ndm dd tuyén chon

Tinh 6n dinh vé kha ning sinh hoat chit ctia chiing
ndm dong vai tro quan trong trong san xuit. Do do, trong
nghién ciru nay, 3 chiing ndm da tuyén chon (BN25.2,
TN25.1 va C. militaris HL8) dwgc danh gia kha nang sinh
cordycepin va pentostatin ngoai bao qua 5 thé hé lién
tiép sau 30 ngay 1én men. Két qua nghién ctru cho thiy,
kha nang sinh cordycepin va pentostatin ngoai bao ctia
3 ching ndm khoéng c6 sw khac biét nhiéu qua 5 thé hé
(hinh 4). & thé hé thi¥ nhat, ham lwong cordycepin ngoai
bao ctia 3 ching ndm BN25.2, TN25.1 va HL8 twong &rng
trung binh dat la 993, 886 va 880 mg/l dich 1én men.
@' thé hé thir 5, ham lwong cordycepin ngoai bao ctia 3
chiing ndm twong rng trung binh datla 976, 855 va 878
mg/l dich 1én men. Twong ty, ham lwong pentostatin
ngoai bao ctia 3 ching ndm BN25.2, TN25.1 va HL8 &
thé hé th nhit twong Gng trung binh dat 1a 27,3; 27,6
va 33,3 mg/1 dich 1én men. & thé hé thi 5, ham lwong
pentostatin ngoai bao cta 3 chiing nim twong ng trung
binh datla 26,3; 26 va 32,7 mg/1 dich 1én men. Viéc nuoi
trong ndm C. militaris 3 ghi nhin sw thoai h6a nhanh
cla cac ching giéng, bi€u hién I1a sy gidm manh vé nang
suit qua thé va ham lwgong hoat chit trong qua thé,
thong thudong gidm manh tir thé hé thi 3 va tdi thé hé
th 5 c6 thé mat hoan toan kha nang hinh thanh qua thé
[14, 19]. Nhw vay, nghién ciru nay da tuyén chon dwoc
3 chiing nAm BN25.2, TN25.1 va HL8 c6 kha nang sinh
cordycepin va pentostatin ngoai bao cao va 6n dinh.
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Hinh 4. Ham lwo'ng cordycepin va pentostatin ngoai bao cua cac

chiing ndm qua 5 thé hé. (A) Ham luvong cordycepin; (B) Ham lwong
pentostatin.

3.3. Dinh danh chiing ndm dd tuyén chon dwa trén
phdn tich trinh tw viing ITS ctia rDNA

Ba ching ndm BN25.2, TN25.1 va C. militaris HL8
dwoc tuyén chon do kha ning sinh téng hop cordycepin
va pentostatin ngoai bao cao va én dinh. Trong dd, chting
HL8 da dwoc xac dinh 1a C. militaris [2] va ¢c6 ma so trén
GenBank la 0Q674722.1. Hai chung BN25.2 va TN25.1
c6 dic diém hinh thai dién hinh cta loai C. militaris va
dworc ti€p tuc phan loai chinh xac dén loai thong qua
phan tich trinh ty ving ITS cia rDNA.
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BN25.2

TN25.1

Cordyceps militaris Minfu (MF377510)

Cordyceps militaris YNCC04 (MW757211)

100 | Cordyeeps militaris Tian-D (AY725790)

Cordyceps militaris CMB (KP721255)

Cordyceps militaris KACC43321(KY407763)

Cordyceps militaris W141437 (KU351799)
Cordyceps militaris SPNU1003 ( KY407775)

85+ Cordyceps militaris SH05 (0OQE676499)
Cordyceps cateniannulata TBRC7258 (MF140753)

o1 Cordyceps takaomontana VNG (KY081458)
Cordyceps ghanensis CBS10573 (MH860644)
g5 [ Cordyceps cicadae 4646 (JX488475)
Cordyceps blackwelliae TBRC7253 (MF140739)

Cordyceps brongniartii ATCCE6779 (AY245628)
Cordyceps javanica DMCO01 (OM131696)
Cordyceps cateniobliqua GY0938 (OK356606)

62

Cordyceps yinjiangensis YJ06221(MT560352)

0.020

Cordyceps sinensis C21 (DQ121377)

Hinh 5. Binh danh ching ndm BN25.2 va TN25.1 dwa trén phan tich trinh tw ITS. (A) Hinh anh dién di san pham PCR vung ITS; (B) Cay phat
sinh loai dwa trén phan tich trinh tw viing ITS; (-): déi chirng am; M: marker DNA 1 kb.

Trinh tw ving ITS cta rDNA dwgc st dung pho bién
trong phan loai nim do vilra chitra cic trinh tw bao thu
va trinh tw c6 do bién déi cao gitra cac loai [20]. Do d6,
trong nghién ctru nay, chung nim BN25.2 va TN25.1
dwoc nuodi cdy thu hé soi dé tach chiét DNA dung cho
khuéch dai vung ITS bang cap moi ITS1/ITS4. Két qua
PCR cho thay, xuit hién mdt bing DNA duy nhat véi kich
thwéc khoang trén 500 bp (hinh 5A). Sdn phdm PCR
dwoc dién di kiém tra, tinh sach va dworc gidi trinh tw boi
céng ty Apical Scientific Sdn. Bhd. (Malaysia). Két qua
gidi trinh tw cho thay, trinh tw viing ITS ctia 2 chiing nAm
BN25.2 va TN25.1 c6 chiéu dai twong (rng la 535 va 539
bp. Trinh tw ITS dwgc so sanh véi dir liéu trong GenBank
str dung cong cu BLAST chi ra ring, 2 chiing nim BN25.2,
TN25.1 ¢6 d6 twong déng vé trinh tw ITS cila nidm
C. militaris 1a 99,81%. Cay phat sinh chiing loai dwoc xay
dung dua trén trinh tw ITS thu dwoc xac nhan 2 ching
ndm BN25.2 va TN25.1 thudc loai C. militaris (hinh 5B).

3.4. Xdc dinh mét sé diéu kién thich hop cho 1én
men bé mdt dich thé ndm C. militaris sinh cordycepin
va pentostatin ngoai bao

Dinh dudng moi trwong, anh sang, thoi gian duoc
xac dinh 13 cac yéu t6 quan trong anh hwéng téi sw sinh
trwdng ctia ndm C. militaris [21]. Trong nghién ciru nay,
cac diéu kién thich hop cho 1én men bé mat dich thé nim
C. militaris dwgc xac dinh nham thu dwoc ham lwong
cordycepin va pentostatin ngoai bao cao nhit. Két qua
nghién cu cho thdy, cic chung ndm C. militaris c6 kha
nang sinh cordycepin va pentostatin cao nhat & diéu kién
1én men bé mat dich thé str dung 4nh sang LED trdng, moi
truong 1én men véi ngudn cacbon 1a glucose, nguodn nitor
la tryptone, pH 6 va thdi gian 1én men la 45 ngay (hinh
6). Hién nay, cong nghé chiéu sang LED da va dang dugc
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rng dung nhiéu trong nudi trong ndm véi dic tinh tudi
tho cao va phat nhiét thap. Anh sang LED khac nhau da
dwogc chirtng minh c¢6 d&nh hwéng dén mau sic hé soi, kha
nang sinh tdng hop cordycepin, carotenoid, trong d6 anh
sang LED trang cling da dwoc xac dinh 12 loai 4nh sang
thich hop cho ndm C. militaris [22]. Trong nudi tréng
ndm C. militaris, nguén cacbon la glucose va nguén nito
12 pepton, nhdong tam thuwong dwoc sir dung [14]. Tuy
nhién, nghién ciru nay cho thiy, tryptone 1a nguoén nito
thich hop hon cho sw san xuit cordycepin va pentostatin
ngoai bao & ndm C. militaris. Sw vuot troi cha tryptone
c6 thé dwoc gidi thich béi dic tinh gidu peptide ngén,
c4u tric dé hip thu va kha ning cung cip day du acid
amin [23]. pH 1a yéu t6 quan trong anh hwdng t&i kha
nang sinh trwdng va sinh téng hop hoat chat & ndm. NAm
C. militaris thich hop v&i pH méi tredng hoi acid [24].

Nhuw vdy, nghién ctru nay di xac dinh dwgc cac diéu
kién thich hop trong 1én men bé mit dich thé nim
C. militaris sinh tong hgp cordycepin va pentostatin
ngoai bao, bao gdbm st dung anh sadng LED trdng, moi
trueong 1én men véi ngudn cacbon 1a glucose, nguon nito
la tryptone, pH 6 va thoi gian 1én men 1a 45 ngay. Véi diéu
kién 1én men thich hop, 3 chung ndm C. militaris HLS,
BN25.2 va TN25.1 c6 kha nang sinh cordycepin ngoai
bao twong rng trung binh dat la 1220, 1415 va 1225
mg/] dich 1én men. Ham lwong pentostatin ngoai bao
twong &ng trung binh dat 1a 45,6, 35,6 va 37,6 mg/1 dich
1én men. So v&i phwong phap nudi trong qua thé nim
C. militaris thwong kéo dai 60-65 ngay [2, 3], qua trinh
1én men bé mat dich thé sé rut ngan dugc thoi gian san
xudt hoat chit cordycepin va pentostatin. Theo nghién
ctru ciia M. Masuda va cs (2007) [25], 1én men bé mit
chung ndm C. militaris NBRC 9787 sau 33 ngay thu dwoc
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Hinh 6. Két qua nghién ciru diéu kién Ién men bé& mat dich thé ndm C. militaris. (A) Anh sang; (B) Ngudn cacbon; (C) Ngudn nito;

(D) pH mai trwéng nudi cay; (E) Thoi gian 1én men.
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dich 1én men c6 ham lwgng cordycepin dat 2500 mg/1.
Tuy nhién, nghién ctru ciia nhém tac gia thwc hién véi thé
tich 1én men l1a 100 ml/binh 1én men, trong khi nghién
ctru nay thé tich 1én men stt dung véi lwong gip doi (200
ml/hop). Hon nita, mdi treong 1én men theo nghién ctru
clia M. Masuda va cs (2007) c6 bo sung adenine 12 tién
chit tong hop 1én cordycepin va b6 sung glycine [25].
Viéc moi trwong 1én men st dung cac nguyén liéu co
gid thanh cao (nhw adenine, glycine) c6 thé 1am ting chi
phi cho san xudt, 1a khé khan khi sdn xuit quy mo 16n.
Véi két qua nghién ciru thu dwoc cho thiy, dich 1én men
ndm C. militaris 1a ngu6én nguyén liéu tiém nang cho khai
thac hoat chit cordycepin va pentostatin trng dung trong
thwe phdm va dwgc phdm.

4. Két luan

Nghién ctu nay da tuyén chon dwgc 3 ching ndm
C. militaris HL8, BN25.2 va TN25.1 c6 kha nang sinh
cordycepin va pentostatin ngoai bao cao trong 1én men
bé mit dich thé. Ca 3 chiing nAim déu cé kha ning sinh
cordycepin va pentostatin ngoai bao 6n dinh qua 5 thé
hé lién tié€p. Dac biét, nghién ctru da xac dinh dwoc cac
diéu kién thich hgp trong 1én men bé mat dich thé ndm
C. militaris sinh téng hop cordycepin va pentostatin
ngoai bao, bao gom st dung 4nh sadng LED tridng, moi
trueong 1én men véi ngudn cacbon 1a glucose, nguén nitor
1a tryptone, pH 6 va thoi gian 1én men 13 45 ngay. O diéu
kién 1én men thich hop, khd nang sinh cordycepin va
pentostatin ngoai bao cda 3 ching nim HL8, BN25.2 va
TN25.1 twong &ng trung binh dat1a 1220, 1415, 1225 va
45,6, 35,6 va 37,6 mg/1 dich 1én men. Dich 1én men ndm
C. militaris 1a ngudén nguyén liéu tiém nang cho nghién
ctru tach chiét hoat chit cordycepin va pentostatin dung
trong phat trién dwoc phdm va thuc pham.

Nghién cttu nay duoc thwce hién véi sw hd tro vé kinh
phi tir nhiém vy KH&CN ctia B6 Khoa hoc va Cong nghé:
“Nghién ctu cdng nghé chiéu sdng dén LED trong 1én
men bé mit san xuit hoat chit cordycepin va pentostatin
ngoai bao tir ndm dwoc liéu Cordyceps militaris tao
nguyén liéu san xuit thwc phdm bao vé sirc khoe”. Nhém
tac gia xin tran trong cam on.
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