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(57) Séng ché d& cap dén ching nAm Cordyceps militaris SHBTQ thuén khiét v&
mat sinh hoc ¢6 kha ning hinh thanh qua thé mau tr'fmg chira hoat chét pentostatin.
Ching nim Cordyceps militaris SHBTQ theo sang ché dugc phan lap tai Viét
Nam, va c6 thé 4p dung trong san xuét cong nghiép gbép phan phét trién va mé rong

nganh trdng niAm Cordyceps militaris tai Viét Nam.
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Linh vye k§ thuit dwge dé cip

Sang ché thudc linh vuc vi sinh, cu thé sang ché d& cap dén ching ném
Cordyceps militaris SHBTQ thuan khiét v& mit sinh hoc c¢6 kha ning hinh thanh

qua thé mau trang chira hoat chit pentostatin.
Tinh trang ky thuit ciia sang ché

Cordyceps militaris 13 mot lodi nAm dugc liéu quan trong, duge st dung phd
bién trong y hoc cb truyén. Céc hoat chit chinh trong nAm Cordyceps militaris nhu
cordycepin, adenosin, polysacarit,... d& dugc chimg minh c6 kha ning diéu hoa
mién dich, chdng ung thu, chéng oxy héa, chdng viém, khang khuin, khang virut.
" Do vay, ndm Cordyceps militaris dugc coi 12 lodi nAm c6 gid tri kinh té cao va dang
dugc nudi trong véi quy mé 16n tai nhidu nuée trén thé gisi nhu Trung Qubc, Han
Qudc, Nhat Ban, Viét Nam,.... Viéc tim kiém cac chung ndm Cordyceps militaris
mé&i v6i ning suat, ham luong hoat chit cao va dic biét c6 nhitng dic diém doc déo
dugc coi 14 chia khoa then chdt ndm giit thanh cong ciia cac doanh nghiép va don

vi nubi trong thuong mai loai nam nay.

Trong ty nhién hay nuéi tréng, qua thé ndm Cordyceps militaris c6 mau vang
t6i vang cam do trong qua thé ndm chira carotenoit (bao gdm lutein, zeaxanthin va
bon cordyxanthin). Hién nay, tai tit cd céc co sé nudi trdng ndm Cordyceps
militaris cta Viét Nam déu dang nubi trong ching nim Cordyceps militaris cho
qua thé mau vang cam chira hoat chit cordycepin va adenosin. Tuy nhién, duéi téc
dong ctia cac yéu t di truyén hay cac yéu t6 bén ngoai c6 thé tao ra cac ching ndm
d6t bién c6 nhitng dic tinh doc ddo. Tai Viét Nam, cac nghién ciu vé nim
Cordyceps militaris hién nay tip trung vao nghién ctru da dang va céc yéu td anh
huodng t6i nuoi trong va ham luong hoat chét cordycepin trong qua thé ndm. Mot sb

it cac nghién cru sdu hon da d¢ cap t6i déc diém ve gen va bi€u hién gen & nam
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Cordyceps militaris. Tuy nhién, tit ca cic nghién ctru déu tién hanh trén cac chiing

nim Cordyceps militaris thong thuong véi qua thé mau vang cam.

Pentostatin 13 hoat chét quan trong trong san xudt cac loai thudc hoa tri st dung
trong diéu tri ung thu. Hoat chit nay 14n diu tién dugc tim thdy trong san phim 1én
men xa khuin Streptomyces. Hién nay, pentostatin chii yéu dugc san xuit bing
phuong phép tdng hop hoa hoc. Viéc ing dung cdng nghé vi sinh trong san xuét cac
hoat chit mét cach nhanh chéng va hiéu qua da duge (mg dung nhiéu trong thuc té, do
d6 ciing c6 nhu cau tim kiém ngudn vi sinh vat c6 kha ning sinh téng hop pentostatin
dé c6 thé img dung vao c4c quy trinh sin xuit mang lai hiéu qua cao va don gian trong
van hanh.

Nhu vy, vin c6 nhu cu rit 16n v6i mot ching nim Cordyceps militaris ¢
nang suat, ham lugng hoat chat cao, c6 cac dic tinh hitu ich t6t hon, dic biét 1a c6

kha niing sinh tdng hop pentostatin.
Ban chit k§ thuit ciia sang ché

DPé dat dugc muc dich néu trén, séng ché d& xuit chung nim Cordyceps
militaris SHBTQ thuén khiét v& m3t sinh hoc c¢6 kha ning hinh thanh qua thé mau

trang chira hoat chét pentostatin.

Thong thudng, cic ching ndm dot bién c6 mau trang ctia cac lodi nim c6 qua thé
c6 mau nhu Cordyceps militaris do c6 hé sac t5 tiét it, thi s& ting cuong kha nang
tiét cac hoat chét khac. Do d6, d& tim kiém cac chung Cordyceps militaris v&i ning
suit, ham lugng hoat chét cao, c6 cac d#c tinh hiru ich t6t hon, cling can huéng t6i

cac chung @6t bién mau tring cua Cordyceps militaris.

Ching ndm theo sang ché 13 ching ndm Cordyceps militaris SHBTQ duoc
phan 14p tir mAu qua thé dot bién mau trang phat sinh trong qué trinh nudi trong
nim Cordyceps militaris tai Viét Nam. Ching ndm Cordyceps militaris SHBTQ
theo sang ché c6 trinh tu ving ITS (khuéch dai bsi cdp moi ITS1 va ITS4) c6 kich
thude 531 bp, twong ddng trén 99% véi trinh tu ITS chia cac chiing ndm Cordyceps
militaris trén Ngén hang gen quéc té (NCBI). Sau 60 ngdy nudi trong, chiung nim

Cordyceps militaris SHBTQ hinh thanh qua thé mau tring, c6 chiu dai tir 3-5 cm
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va qua thé chtra hoat chét pentostatin v6i ham luong trung binh 1,5 mg/g qua thé
kho.
MBO ta vin tit cac hinh vé

Hinh 1 12 hinh 4nh m&u qua thé d6t bién mau tring thu thép tai Viét Nam.

Hinh 2 13 hinh 4nh khuin lac thu duge khi nu6i cy mau qua thé dot bién mau
trang thu thap duoc.

Hinh 3 1a hinh &nh qua thé mau tring cta ching ndm Cordyceps militaris
SHBTQ.

Hinh 4 1a Sic ky dd chay HPLC phén tich pentostatin trong qua thé ching
nim Cordyceps militaris SHBTQ.

MG ta chi tiét sang ché
Sau day, sang ché mé ta chi tiét cac phuong 4n va vi du thuc hién cu thé, tuy

nhién, cic phwong 4n nay chi nham muyc dich mé ta chi tiét sang ché chu khong

nham muc dich han ché pham vi yéu cau bao ho ctia sang ché.

Cac quy trinh, k§ thuét pha ché méi truong, khir tring méi trudng, ... 13 da
biét trong linh vuc k¥ thuat nay, vi du: phuong phép ciy dé tranh vi sinh vat ngoai
lai 18y nhiém vao mdi trudng nuéi cdy, phuong phap khir trung moéi trudong nudi
cdy.

Céc thanh phan, héa chat hoge thiét bi sir dung trong quy trinh theo sang ché
c6 thé tim thiy, hojc mua dugce trén thi trudng. Cac thiét bi hodc héa chit co thé

mua dugc, vi dy, tir cong ty Merck (Duc), Sigma (M$) v.v..

Séng ché dé cap dén ching ndm Cordyceps militaris SHBTQ thuin khiét v&
mat sinh hoc phén 14p tai Viét Nam c6 kha ning hinh thanh qua thé mau trang chira
hoat chét pentostatin s& dugc bdc 16 10 rang & dady théng qua cdc phuong 4n thuc
hién sang ché.

Thuyc hién viéc theo ddi, quan sat céc qua thé nim thu duoc tai cac don vi san
Xudt c4c san phim lién quan Cordyceps militaris & sang loc, tim kiém céc qué thé

nam dot bien c¢6 mau trang. Céc téc gia sang ché da thu dugc mau qua thé dot bién
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mau trang phat sinh trong qué trinh nudi tréng nm Cordyceps militaris tai mot don
vi sdn xuat nim tai Béc Ninh. MAu qua thé dot bién mau trang thu dugc duge thé
hién trén Hinh 1.

Thuc hién phan 14p chiing ndm d6t bién mau trang bang céch cit miu qua thé
mau tring thanh c4c 14t nho va dit 1én bé mit méi truong PDA (potatose dextrose
agar) chtra khéng sinh chloramphenicol véi ndng d6 100 pg/ml (c6 tac dung trc ché
sy sinh trudng clia vi khuln), dia dugc G & 22 - 25°C trong t6i 5 ngay. Hé soi ndm
mau tring xuét hién tir c4c 14t qua thé dugc cdy chuyén sang dia mdi truong PDA
m6i dé thu khuén lac thun khiét (Hinh 2).

Ching nim thuan khiét dugc phan loai t6i loai dua trén trinh ty ITS khuéch
dai béi cip méi ITS1 va ITS4 (ITS1: 5>-TCCGTAGGTGAACCTGCGG-3°/ ITS4:
5’-TCCTCCGCTTA TTGATATGC-3’) va sau d6 thuc hién so sanh véi cac trinh
ty ITS da biét bing chuong trinh BLAST trén ngén hang gen NCBL Chiing ném
thuan khiét sau khi phan 1ap dugc nudi trong méi trudng PDB (lic 200 vong/phut &
22 - 25°C trong tdi), sau 3 - 4 ngdy tién hanh thu hé soi ném st dung cho viéc tach
chiét ADN tdng s6. ADN tong s cta ching nidm duoc tach bang kit tach chiét
ADN ctia hang NanoHelix - Han Qudc. MAu ADN tdng sé duge st dung cho phan
tmg PCR khuéch dai ving ITS sir dung cip mdi dic hiéu ITS1/ITS4. San phim
PCR dugec tinh sach st dung bo kit tinh sach ADN ciia héing Promega. San phdm
sau tinh sach dugc giéi trinh ty bang phuong phap giai trinh tu thé hé méi. Trinh tu
ITS thu dugce c6 d6 dai 531 bp duogc thé hién trén SEQ ID NO: 1, tuong déng trén
99% véi trinh tu ITS cua céc ching ndm Cordyceps militaris trén NCBI, x4c dinh
dugc ching thu dugc 13 Cordyceps militaris. Ching ndm Cordyceps militaris thu
duge duge dinh danh 13 Cordyceps militaris SHBTQ.

Chung nim Cordyceps militaris SHBTQ thu dugc duge lvu gitt dudi dang
thuan khiét vé mdt sinh hoc tai Trung tdm Sinh hoc thue nghiém - Vién Ung dung
cong ngh¢ - B4 Khoa hoc va Céng nghé trong dung dich glycerol 20% & diéu kién
lanh 4 - 5°C.

Chung nam Cordyceps militaris SHBTQ dugc thyc hién nudi trong thu qua
thé va x4c dinh kha ning sinh tng hop pentostatin. Chon dia thach giéng nim
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Cordyceps militaris SHBTQ c¢6 hé sgi nAm mau tring moc mot 16p day trén bé mit
moi trudng va khdng bi tap nhiém. Chuln bi chai nudi gidng dich thé 14 cac chai
thily tinh trung tinh, thé tich 1 lit chira 500 mL méi truong PDB (potatose dextrose
broth) c6 bd sung 0,1% pepton duge khir tring ¢ 121°C trong thoi gian 30 phit.
Moi trudong sau khir tring duoc dé ngudi hoan toan qua dém. Dung que cdy v
tring cét va chuyén 2 - 3 cm? hé soi nim tir dia gibng nim sang chai chira m6i
trudng 16ng. Chai gidng dugc nudi trong t8i v&i didu kién 1ic 130 vong/phut & 22 -

25°C trong 3 - 4 ngay dé thu gidng nim san xuét dang dich thé.

Gibng nim dang dich thé dugc st dung dé cdy 1én méi trudng dinh dudng
chira trong hgp nhua trong hinh try thé tich 650 mL da khir tring va dé nguéi. M5i
hop mdi trudng dugc cdy 5 mL gibng nim dang dich thé. M6i truong dinh dudng
(ding cho 1 hdp nuéi hinh try, thé tich 650 mL) bao gbm: 30 g gao lut huyét réng
va 60 ml dich dinh dudng. Thanh phén 1 lit dich dinh dudng gdm: dich chiét 200 g
khoai ty, 15 g glucoza, 15 g sucroza, 1 g MgSOs, 1 g KH,PO4, 1 g pepton, 100 g
nhdng tam va nudc. Gid thé sau khi cay gibng duogc dit trong t6i 5 - 7 ngay, & 22 -
25°C @8 hé soi ndm phét trién toan b6 bé mit gia thé. Sau do, hdp nudi ndm dugc
chuyén ra nuéi & diu kién chibu sang 12 gid/ngay (500 - 700 lux) & 22 - 25°C, do
am trén 85%. Sau 60 ngdy nuéi, qua thé ndm hinh thanh c6 mau trang ddng nhét,
chiéu dai qua thé dat 3 - 5 cm, khéi lugng qué thé tuoi dat 30 g/hdp nuoi.

Xéc dinh hoat chét pentostatin trong qué thé ching ndm Cordyceps militaris
SHBTQ: Mau qué thé tuoi sau khi nudi cdy 60 ngay duoc thu va sdy khé bing
mdy sdy thing hoa & nhiét d§ -40°C t6i khi d6 4m dat 5 - 7%. Ham lugng
pentostatin dugc x4c dinh bing thuong phép séc k¥ 16ng hiéu nang cao HPLC. Sur
dung hé théng théng HPLC (Shimadzu, Nhat Ban), gdm: bom LC-20AD, b3 tiém
mau tu dong SIL-20AHT, detector DAD, 10 c6t CTO-10AS VP, cot Agilent C18
(250 x 4,6 mm; 5 um), két néi véi may tinh c6 cai dit phin mém Labsolution dé
truy xuat két qua. Detector dugc dat quan st tai budc séng 280 nm. Két qua phan
tich cho thdy, qua thé chung ném Cordyceps militaris SHBTQ chtra hoat chét

pentostatin.
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Ching nim Cordyceps militaris SHBTQ trong séng ché khic biét & chd:
Chung nay 1a ching ndm Cordyceps militaris d6t bién duoc phén 1ap tai Viét Nam
c6 kha nang hinh thanh qua thé mau tring véi ning sudt qué thé cao va qué thé ndm
chira hoat chét pentostatin. Tinh dén nay, chua c6 mot cong bd nao vé ching nim
Cordyceps militaris dot bién duge phan 1ap tai Viét Nam c6 kha ning hinh thanh
qua thé mau tring chira hoat chét pentostatin. Két qua niy mé ra mot hudng méi la
tng dung ching ndm Cordyceps militaris SHBTQ vao nudi trdng san xuét & Viét

Nam nhdm tao ra m¢t san pham nam dugc lidu ddc dao.
Vi du thwc hién sang che

Nu6i #rdng va x4c dinh hoat chét pentostatin trong qua thé ching nim
Cordyceps militaris SHBTQ.

Chon dia thach gibng ndm Cordyceps militaris SHBTQ c6 hé soi nim mau
tre"mg moc mot 16p day trén bé mit moi truong va khong bi tap nhiém. Chuén bi
chai nu6i giéng dich thé 1a c4c chai thity tinh trung tinh, thé tich 1 lit chira 500 mL
méi trudng PDB c¢6 b sung 0,1% pepton dugc khir trung & 121°C trong thoi gian
30 phit. M6i trudong sau khir tring duge d& ngudi hoan toan qua dém. Dung que
cdy v0 tring cét va chuyén 2 - 3 cm? hé soi ndm tir dia gidng nim sang chai chtra
méi trudng 1ong. Chai gidng dugc nudi trong tbi véi diéu kién lic 130 vong/phut &

22 - 25°C trong 3 - 4 ngdy dé thu gidng nim sén xuét dang dich thé.

Gibng nim dang dich thé duoc sir dung dé cay 1én méi truong dinh dudng
chira trong hop nhya trong hinh tru thé tich 650 mL d4 khi tring va dé nguoi. Mdi
hdp méi truong duge cdy 5 mL gibng ndm dang dich thé. Méi truong dinh dudng
ding cho 1 hop nudi hinh try, thé tich 650 mL bao gdm: 30 g gao It huyét rong va
60 ml dich dinh dudng. Thanh phén 1 lit dich dinh dudng gdm: dich chiét 200 g
khoai tay, 15 g glucoza, 15 g sucroza, 1 g MgSOu, 1 g KH2PO4, 1 g pepton, 100 g
nhdng tdm va bd sung nuée cho du 1 lit. Gia thé sau khi cdy gidng duoc dit trong
ti 5 - 7 ngdy, & 22 - 25°C dé hé soi nim phat trién toan bd bé mit gia thé mot 16p
mong. Loai bé cac hop nhidm ndm mée. Sau do, hop nudi ndm duge chuyén ra nudi

& diéu kién chiéu sang 12 gid/ngdy, cudng dé 4nh sang 500 - 700 lux & 22 - 25°C,



4194 7112

d6 4m trén 85%. Sau 60 ngay nudi, qua thé nim hinh thanh c6 mau tring ddng nhét,
chiéu dai qua thé dat 3 - 5 cm, khéi lugng qua thé twoi dat 30 g/hdp nudi (Hinh 3).

Xac dinh hoat chat pentostatin trong qua thé ching ndm Cordyceps militaris
SHBTQ: Mau qua thé tuoi sau khi nudi cdy 60 ngdy dugc thu va siy kho bing
thiét bj sdy thang hoa & nhiét d6 -40°C t6i khi d6 4m dat 5 - 7%. Ham Iugng
pentostatin dugc x4c dinh bang thuong phép sic k§ 16ng hidu nang cao HPLC. Cén
chinh xé4c 0,2 g bot qua thé di nghién (qua ray sb 180 va da xac dinh d% 4m) vao
binh tam gi4c dung tich 50 ml. Thém 10ml nudc, tién hanh chiét siéu 4m trong 60
phiit (cong sudt 250w, tAn sb 50kHz, nhiét d6 phong), sau d6 @& yén 10 phut, loc
qua gidy loc vao binh dinh mtc 25 ml. Thém tiép 10 ml nudc vao phin ba duogc
liéu, siéu 4m trong 60 phut, sau d6 dé yén 10 phut va loc tiép dich chiét vao binh
dinh mitc 25 ml, bd sung dén vach mirc bing nudc, lic déu, thu dugc dung dich
mAu thir. Dung dich mAu thir duoc loc qua mang loc 0,22 pum trude khi tiém vao hé
thdng phan tich HPLC. Sit dung hé thdng théng HPLC (Shimadzu, Nhat Ban), gdm:
bom LC-20AD, b tiém mau ty dong SIL-20AHT, detector DAD, 16 c6t CTO-
10AS VP, cot Agilent C18 (250 x 4,6 mm; 5 um), két nbi v6i may tinh c6 cai dit
phdn mém Labsolution dé truy xuit két qua. Detector duoc dit quan sat tai budc
séng 280 nm. Két qua phan tich cho thiy, qua thé ching ndm Cordyceps militaris
SHBTQ chita hoat chét pentostatin v6i ham lugng trung binh 1,5 mg/g qua thé kho
(Hinh 4).

Hi€u qua dat dwgc ciia sang ché

Chiing nAm Cordyceps militaris SHBTQ la chiing nAm d6t bién duoc phén 1ap
tai Viét Nam c6 kha ning hinh thanh qua thé mau tring v6i ning suit qua thé cao
va qué thé ndm chira hoat chét pentostatin. Tinh dén nay, chua c6 mot cong b nio
vé ching nim Cordyceps militaris d6t bién dugc phan 1ap tai Viét Nam c6 kha
ning hinh thanh qui thé mau tring chira hoat chit pentostatin. Ching nim
Cordyceps militaris SHBTQ 1a chiing d4u tién phéan l4p tai Viét Nam c6 kha nang
hinh thanh qua thé mau tring chtra hoat chét pentostatin. Két qua nay mé ra mot
huéng méi 13 ung dung chiing ndm Cordyceps militaris SHBTQ vao nudi tréng san

xudt & Viét Nam nham tao ra mdt sdn pham nam duoc lidu doc d4o.
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Chung ndm Cordyceps militaris SHBTQ c¢6 kha ning 4p dung trén qui mo
cong nghiép, giup tao ra san phdm méi doc déo 13 qua thé ndm Cordyceps militaris
mau tring chira hoat chét pentostatin, gép phan thiic ddy mé rong nganh nudi tréng

nim Cordyceps militaris & Viét Nam.
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YEU CAUBAO HO
1. Chiing rAm Cordyceps militaris SHBTQ thudn khiét v& mit sinh hoc ¢6 kha
ning hinh thanh qua thé mau tring chira hoat chit pentostatin, trong d6 ching nim
ndy duoc phén 18p tai Viét Nam va c6 trinh tu ITS ¢6 d6 dai 531 bp duoc thé hién
trén SEQ ID NO: 1.
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Hinh 2
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Hinh 3
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DANH MUC TRINH TU

<110> TRUNG TAM SINH HQC THUC NGHIEM - VIEN OUNG DUNG CONG NGHE

12/12

<120> Chung nim Cordyceps militaris SHBTQ thudn khiét v& mit sinh hoc cé kha ning
hinh thanh qua thé mau trdng chta hoat ch&t pentostatin

<160> 1

<210> 1

<211> 531

<212> ITS

<213> Cordyceps militaris

<400> 1
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