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TOM TAT

Ném ky sinh cén trung Cordyceps sp. B6 dugc phan 1ap bao tir don tir mau nim trén vat chi 1a nhong con
tring thudc b canh vay, thu thap tai Vuon qudc gia Pu Mat, tinh Nghé An, Viét Nam. Ching Cordyceps B6
duge dinh danh biang phuong phap sinh hoc phan tir, theo d6 DNA cta ching dugc tach chiét, 1am sach va
duge dung 1am khudn dé khuéch dai doan gen ITS béng cip mdi ITS; va ITS,. Poan gen ITS ciia ching duoc
xéc dinh trinh ty va so sanh trén Ngan hang Gen bang phdn mém BLAST. Vi d6 tuong ddng 99% so véi doan
gen tuong ung ctia Cordyceps takaomontana, chung Cordyceps B6 dugc xac dinh la Cordyceps takaomontana.
Chung C. takaomonmna B6 dugc hoat hoa tét nhét trong méi truong long CT1 véi thanh phan bao gém
glucose 20 /1, cao nim men 5 g/1, pepton 10 g/l, KH,PO,4 1 g/l, MgSO,4 0,5 g/1, c6 mat d bao tir dat 5 x 10° té
bao/ml sau 7 ngay nubi chy. Khi 1én men bé mit trong diéu kién phit hop ¢ 25°C, pH moi trudng 1én men 7,
cuong d6 chiéu sang 200 lux, do 4m 80%, khéi lugng thé qua thu dugc 1a 18,72 g tuoi/lo va ham luong
beauvericin dat 2,09 mg/g kho sau 45 ngay nudi tréng. Véi ham luong hoat chét beauvericin cao, ching C.
takaomontana B6 dugc coi 1a tiém ning dé phat trién lam thuc phim chirc ning va nguyén liéu cho nganh

duoc.

Tir khéa: Beauvericin, Cordyceps takaomontana, dugc lidu, nim ky sinh con trung, thé qua

MG PAU

Nam ky sinh con tring Cordyceps spp. l1a loai
duogc liéu quy dugc st dung trong y hoc cb truyén,
chira nhiéu hoat chdt sinh hoc cé gia tri nhu
adenosine, cordycepin, manitol, beauvericin, vé&i
nhitng tic dung nhu ting cudng mién dich, khing
khuén, hd tro diéu tri tim mach, ung thu (Nam et al.,
2001).

Trén thi truong Viét Nam hién dang luu hanh mot
s0 san phim ndm ky sinh con tring ¢6 ngudn gdc tir
cac loai Cordyceps sinensis, Cordyceps militaris,
Cordyceps takaomontana xuét st Han Qudc, Thai Lan,
Nhét Ban, Trung Qudc. C. sinensis sinh truong va phat
trién & Tay Tang, viéc nghién ctru nhan nuéi nhan tao
cho dén nay chua thanh cong, vi viy ngudn san phim
van khai thac tir tu nhién nén gia thanh rat cao. C.
militaris duwgc nghién ciru nudi nhan tao trén quy mo
16n & mot sb nudc nhu Trung Qudc, Nhat Ban, Thai
Lan, Han Quéc. O Viét Nam da nhan nudi thanh cong
& quy mo vira va nho, nhung ngudn giéng phu thudce
vao nudc ngodi, nén bi dong va kho kiém soat dugc
chét lugng gibéng ciing nhu san phim tao ra (Pai Duy
Ban, Luu Tham Muu, 2009).

Trong khi do, tai li¢u tham khao cho théy, C.
takaomontana chira dﬁy dua cac hop chét sinh hoc
quy nhu C. militaris va C. sinensis tuy ham luong
thip (Nam et al, 2001). Ngoai ra, dan xuit nhom
acetoxyscirpenol chi thdy trong C. takaomontana c6
tac dung diét nhiéu loai té bao ung thu véi gia tri
ICso 0 muc ng/ml (Yahagi, 1985; Kikuchi et al.,
2004), manh hon so v6i thude chita ung thu cisplatin
tr 4 dén 6,6 1an (Nam er al, 2001). Ngoai ra,
beauvericin tach chiét duoc tir C. takaomontana cb
tac dung gdy doc nhidu dong té bao ung thu nguoi,
khang 10 loai vi khuin gram duong va 9 loai vi
khuan gram am (Wang, Xu, 2012)

O Viét Nam, Pham Quang Thu (2009), Pham
Quang Thu va Nguyén Manh Ha (2010) da tim dugc
C. takaomotana & vuon qudc gia Tam Péo. Tran
Ngoc Lan va dong tac gia (2008) da x4c dinh tai Vuon
Qubc gia Pu Mat c6 hon 200 mau Cordyceps gdm 15
loai, dac biét C. takaomontana c6 téi 11 loai dudi
loai.

Két qua da cong b6 cho théy, C. takaomontana &
Viét Nam rét phong phu (Trin Ngoc Lan va dong tac
gia (2008), vi vy chi dong dugc ngudn gidng, bén
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canh d6, thoi gian nudi trdng ngdn, nguyén lidu cho
san xuat loai ndm nay nhu gao, nhong tim ¢ Viét Nam
ddi dao va gid thanh thap Do do, viéc nghién ctru khai
thac, phat trién ngudn gen nim C. takaomontana tao
qua thé giau hoat chét sinh hoc beauvericin dé sir
dung lam nguyén li¢u cho nganh dugc co y nghia
khoa hoc va mang tinh (g dung cao, gop phan nang
cao sirc khoe cong ddng, dat o sO cho sy phat trién
mdt sb nganh nghé méi diy tiém ning.

VAT LIEU VA PHUONG PHAP
MAiu vat

Miu ndm ky sinh con tring trén vat chu la
nhong thugc bd canh vay, dugc thu thap tr Vuon
quoc gia Pu Mat, Nghé An

Mobi trwong phan lap

Str dung moi truong PDA: khoai tay 200 g/l,
duong glucose 20 g/1, agar 20 g/1.

Phén lap

Céc chung Cordyceps spp. dugc phan lap bao tir
don theo phuong phap ctia Choi et al., (1999) c6 cai
tién dé phu hop véi diéu kién Viét Nam. Sau khi thu
thap, cac maiu ndm dwgc lam sach va cét thanh
miéng, dat 1én dia moi truong PDA, nudi t6i & 25°C
trong 5 ngay. Bang mit thuong co thé thay khuan lac
cua Cordyceps spp. mau trang didc trung. Khuan lac
duogc cay chuyen trén moi truong PDA nhiéu 1an dé
thu dwogc cac khuan lac thudn khiét.

Phan tich trinh tw nucleotide ciia gen ma héa
ITS,.5.88.1TS,

DNA tong s dugc tach chiét theo phwong phép
clia Gardes va Bruns (1993) c6 cii tién cho phu hop
voi diéu kién phong thi nghiém. Poan gen dugc
khuech dal bang PCR tir DNA tong sb véi cip mdi
ITS,: 5’- GTT CCG TAG GTG AAC CTG C- 3’ va
ITS;: 5’— ATA TGC TTA AGT TCA GCG GGT - 3’
(Gardes, Bruns, 1993). San pham PCR c6 kich thudc
udc tinh 560 bp. Phan tng dugc thyc hién trong 20
ul v6i thanh phan bao gdm dém PCR 10x, MgCl, 2

Bang 1. Gia tri thiét lap Gradient MeOH/H,O.
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mM, dNTP 2 mM, primer 2,5 mM (1 ul), Taq 0,5 u
(5 u/lul), DNA 20 ng, nudc. San phim PCR dugc
dién di kiém tra trén gel agarose 0,8% sau d6 duoc
tinh sach va doc trinh ty trén may ABI PRISM 3100
- Avant Data Collection v1.0 tai Phong thi nghiém
trong diém Céng nghé gen, Vién Cong ngh¢ sinh
hoc. Két qua dugc phan tich bing phin mém
CLUSTALX (1.81) va so sanh véi cac trinh ty trén
Ngan hang Gen quéc té bang chuong trinh BLAST
(Chen, 2004).

Luea chon méi truong hoat héa long t6i wu

Khuén lac trén moi truong thach dugce céy vao
binh tam gidc 250 ml chira 100 ml mdi truong long
CT1 (glucose 20 g/l, cao ndm men 5 g/l, pepton 10
g/l, KH,PO, 1 g/, MgS0,4 0,5 g/1); CT2 (glucose 70
g/l, pepton 5 g/, KH,PO, 2 g/l, MgSO,4 5,1 g/l; CT3
(glucose 20 g/1, pepton 2 g/l, KH,PO4 2 g/l, MgSO,
1,5 g/, CaCl, 1 g/l), nudi lic 150 vong/phut & 25°C
trong 7 ngay. Kiém tra mat do bao tir vao cac ngay
nuoi thr 3, 5, 7 va chon mdi truong sinh bao tir c6
mét d6 cao. Moi truong 1én men bé mit bao gdm gao
lat, moi truong dinh dudng c6 glucose, peptone, mot
s6 nguyén t6 da vi luong.

Xdc dinh téc @é sinh truéng

Tc d6 sinh truéng cua chung C. takaomontana
B6 duoc danh gid theo mat do bao tir bang phuong
phap budng dém Burker — Turk. Xac dinh khbi
lugng tuoi cua thé qud tai cac toi diém thu hoach
khéc nhau.

Dinh lwong Beauvericin

Dinh lugng hoat chét trong thé qua nim bing
sdc khi long cao ap HPLC (High-performance liquid
chromatography). Dich tach chiét tho tir thé qua B6
duogc loc qua mang loc 0,45 pm trude khi duge bom
vao hé théng HPLC/MS. Pha dong sir dung hé dung
mbi: MeOH/H,0 véi gradient dugc thiét 1ap & bang
1. Chéit chuin beauverricin dugc mua cua hing
Sigma.

Thoi gian (min) 0 5 12 15 17 29 30 40
%MeOH 8 8 50 50 90 90 100 100
%H20 92 92 50 50 10 10 0 0
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KET QUA VA THAO LUAN

Phén 1ap nim ky sinh cén tring Cordyceps sp. B6

Chung B6 dugc phan 1ap tir mau ndm ky sinh
¢on tring thu thap & Vuon Quéc gia Pu Mat, Nghé
An. Trén moi truong PDA khuan lac cua chung
Cordyceps sp. B6 c6 mau tréng tinh, hé soi xép min,
moc day lan téa dong tim. Khi quan sat dudi kinh
hién vi quang hoc, cic t& bao ¢ hinh ovan, xép sat
nhau (Hinh 1). Sau khi phan lap, ching Cordyceps
sp. B6 luu gir trong lanh 4°C va cy chuyén trén moi
truong PDA 2 thang mot 1an.

Phan tich trinh tu nucleotide ciia gen ma héa
ITS,.5.8S.ITS,

DNA ciia mau nédm Cordyceps sp. B6 dugc ding
lam khuon dé nhan doan gen ITS bang cap moi ITS,
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7%

va ITS,. Két quéa PCR cho théy san phém dac hiéu,
¢6 kich thuge khoang 560 bp, phu hop vdi tinh toan
ly thuyet.

Hinh 1. Hinh anh bao tt chiing B6 duai kinh hién vi quang
hoc x 40.

Lecanicillium longisporum
Lecanicillium muscarium

Lecanicillium saksenae

Lecanicillium dimorphun
Lecanicillium fusisporum
Beauverialii

Beauveria varroae

*‘ e Beauveria sungii

Beauveria pseudobassiana

Cordycepsbrongniartii

% ,_Isana|avanlca

87

Llsmaceﬂenioblnqua
Isaria cateniannulata

|sariaf

Isariaghanensis

@ Cordyceps takaomontana
8 .

Codyceps takaomontana-Seq B6

Torrubiellaalba

7% Lecanicillium araneicola

Paecilomyces penidllatus

Hinh 2. Biéu dd hinh cay v& phat sinh chiing loai ctia chiing B6 v&i cac loai thudc chi C. takaomontana
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San phém PCR duoc tinh sach va dugc xac dinh
trinh ty trén may ty dong ABI PRISM 3100 - Avant
Data Collection v1.0. Cay phat sinh chung loai dugc
xay dung thé hién ¢ Hinh 2. Trinh tu doan gen ITS
cua chung Cordyceps sp. B6 c6 kich thude 562 bp,
dugc phan tich bang phan mém CLUSTALX (1.81)
va so sanh v6i cac trinh ty trén ngan hang gen bing
chuong trinh BLAST, theo d6 véi do tuong dong
99% c6 23 trinh tu C. takaomontana, 47 trinh ty
Isaria tenuipes, 17 trinh tu Paecilomyces tenuipes, 5
trinh tu Isaria japonica. Mot sb nghién ciru va phan
tich trinh tv DNA da khéng dinh I tenuipes, P.
tenuipes, I. japonica déu 1a thé voé tinh cua C.
takaomontana (Ard et al., 2009), do d6 co thé két
luan chung Cordyceps sp. B6 1a C. takaomontana.

Lua chon méi trudmg 16ng hoat héa giéng

Mobi truorng hoat hoa glong la yeu tb quan trong,
anh huong dén sinh truéng, phat trién va sinh tong
hop cac hoat chét sinh hoc ctia vi sinh vat noéi chung
va ciia ndm ky sinh cén tring néi riéng. Qua trinh
hoat hoa giéng duoc tién hanh trén 3 loai méi truong
khac nhau 1a CT1, CT2, CT3. Kha nang sinh trudng
ctia ching duoc danh gia qua chi tiéu vé mat do dich
bao tirsau 3, 5, 7, 9, 11 ngay nudi.

Két qua thé hién & bang 2 cho thdy, mét do bao
tr trong 3 moi truong CT1, CT2, CT3 khac nhau.
Vao ngay nudi thit 3, méi truong CT2 chua xuat

Nguyén Thi Thanh Lan et al.

hién bao tu, trong khi d6 CT3 va CT1 mat do bao
tr 1an lwot 1a 10° bt/ml va 2.10* bt/ml. Dén ngay
nudi tho 5, mdi truong CT2 mat do bao tir 10° bt/ml
la thdp nhét, tiép theo sau 1a moi truong CT3 voi
mat do bao tr dat 2.10% bt/ml va cao nhét 13 mai
truong CT1 voi 6.10* bt/ml. Mirc do sinh bao tir
trong 3 moi truong khac nhau rd rét, moi trudng
CT2 sinh bao tir chdm nhét, vao ngay th 7 méi dat
mirc 5.10° bt/ml  ngay thir 9 dat 8.10* bt/ml va
ngdy thir 11 chi dat 10° bt/ml. Sau d6 dén méi
truong CT3, mat d§ bao tor vao cac ngay 7, 9, 11
lan luot 1a 2.10° bt/ml, 4.10° bt/ml, 10" bt/ml. Téc
d6 sinh bao tr & moéi truong CT1 1a tot nhit, &
ngay nudi tht 7, 9, 11, mat d¢ bao tur dat téi 10°
bt/ml_ 10® bt/ml va 10'° bt/ml, cao hon hin so véi
hai méi truong CT2 va CT3. Thanh phan ciua méi
truong CT2 cb ndng d6 dwdng va mudi cao hon,
nén c6 thé irc ché kha ning sinh bao tir ctia ching
nédm, do d6 mat do bao tir trong moéi truong CT2
thip nhit so v&i hai moi truong con lai. Hai moi
truong CT1 va CT3 c¢o6 thanh phan gin gidng nhau,
nhung moi trudng CT1 gidu nguon N hiru co gdm
pepton va cao nam men hon so voi moéi truong CT3
chi co pepton, vi vay mat do bao tr & moi truong
CT1 cao hon trong moéi truong CT3.

Nhu vay, méi truong CT1 1a méi truong long
tot nhit cho swy sinh bao tor cua chung C.
takaomontana B6, nén dugc chon dé hoat héa
gidng cho ching nay.

Bang 2. Kha nang sinh bao t&r ctia chling C. takaomontana B6 trén cac moi trirong nudi khac nhau.

Moi trwong Mat do6 bao ttr theo ngay nuéi (bt/ml)
Ngay thir 3 Ngay thir 5 Ngay thir 7 Ngay thir 9 Ngay thir 11
CT1 2.10* 6.10* 5.10° 5.10° 10"
CT2 0.0 10° 5.10* 8.10* 10°
CT3 10° 2.10* 2.10° 4.10° 10’

Lua chon thoi gian thu hoach thé qua dé cé hoat
chat cao nhat

San phim nhin nudi bé mit cta chung C.
takaomonta B6 trong nghién ciru 1a khdi lugng thé
qua giau beauvericin. Lya chon thoi diém thu hoach
dé thu duoc thé qua chira nhiéu beauvericin 1a mot
trong nhiing yeu t6 anh hucmg dén san pham cua quy
trinh nudi. C6 dinh cac diéu kién nuéi da duogc ti vu
nhu khdi lugng gao lat 40 g/lo, co bd sung bot
nhdng tdm va moi treong dinh dudng long, nhiét do
nudi cho phat trién thé qua 25°C trong moéi trudng
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pH 7, v6i cuong do chiéu sang 200 lux, do am 80%,
chi thay dbi thoi gian thu hoach tai ngay nudi thir
40, 45, 50 va 55. Két qua thé hién trén Bang 3 cho
thay, thoi gian thu hoach khac nhau c6 sy khac nhau
vé khéi lugng thé qua va ham luong beauvericin
trong thé qua. Ngay nudi thir 40, khdi lugng thé qua
dat 15,50 g/lg, ham lugng beauvericin 1a 1,95 mg/g.
Ngay nudi thir 45, khdi lugng thé qua dat 18,72 g/lo
va ham luong beauverin dat cao nhat 1a 2,09 mg/g.
Dén ngay nudi thir 50, ham lugng beauvericin giam
nhe, con 2,07 mg/g va khdi luong thé qua tuoi giam
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con 16,96 g/lo. Khoi lugng thé qua va ham lugng
beauvericin tiép tuc giam nhe con 15,72 g/lo va 2,03
mg/g vao ngay thir 55. Nhu vay, ngay thir 45 dugc
lwa chon dé thu hoach thé qua khi khéi lugng thé qua
va ham lugng beauvericin cao hon so voi cac thoi
diém khéc.

Tir thé qua, ham lugng beauvericin cua ching C.
takaomontana B6 dao dong trong khoéing‘l,95,mg/g -

Lan, dugc bao céo chi dat 0,92 mg/g khi 1én men trén
mbi truong ran (Supothia et al, 2011). Him lugng
beauvericin tir chung ty nhién Thai Lan dat khoang
0,0056 mg/g dén 0,0380 mg/g (Supothina et al.,

2011) con trong sinh khéi 1én men long chi s& nay
bién dong tir 2,70 mg/l - 2,20 mg/l (Ard et al., 2009).
Nhu vay, ham lugng beauvericin tt C. takaomontana
B6 Viét Nam cao hon so v6i chung C. takaomontana

2,09 mg/g, cao hon so v6i ching ¢6 ngudn gc Thai  Thai Lan khi 1én men trén moi trudng ran.
Bang 3: Thoi gian thu hoach, khéi lwong thé qua va ham lwong Beauvericin ctia chiing C. takaomontana B6.
Chi tiéu danh gia Th&i gian nubi trong (ngay)
40 45 50 55
Khéi lwgng thé qua twoi (g/lo) 15,50 £ 0,12 18,72+ 0,06 16,96 + 0,05 15,72+ 0,09
Ham lwong beauvericin (mg/g thé qua 1,95+ 0,02 2,09 £ 0,01 2,07 £ 0,01 2,03 £ 0,02

déng kho)

Sé ligu xt ly bing Anova one way vé&i p < 0,05

KET LUAN

Di phan 1ap thanh céng nim ky sinh con tring
Cordyceps sp B6 thudc loai Cordyceps tu vuon
Qudc Gia Pu Mat, Nghé An. Dya vio két qua phan
tich trinh ty nucleotide ctia doan gen ma hoéa ITS;.
5.8S. ITS,, dd dinh dugc tén khoa hoc cua ching
Cordyceps sp. B6 1a Cordyceps takaomontana. Da
xac dinh dugc moi trudng hoat hoa 1ong tét nhat 1a
CT1 c6 glucose 20 g/l, cao ndm men 5 g/1, pepton 10
g/l, KH,PO, 1 g/l, va MgS0, 0,5 g/l. Pdng thoi, xac
dinh dugc thoi gian thu hoach thé qua ciia ching C.
takaomontana B6 khi 1én men trén méi truong ran &
diéu kién phu hop 1a 45 ngay, khi khdi luong thé qua
duogc 18,72 g tuoi/lo va ham lugng beauvericin dat
2,09 mg/g.

Loi cam on: Cong trinh hoan thanh voi kinh phi cua
dé tai “Khai thic va phat trién nguon gen nam

Cordyceps takaomontana Yakush. & Kumaz lam
duwoc liéu” thuge NVOG 2014-2017.
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ISOLATION OF INSECT PARASITIC FUNGI CORRDYCEPS SPP. RICH IN BIOACTIVE
BEAUVERICIN FROM PU MAT NATIONAL PARK, NGHE AN

Nguyen Thi Thanh Lan, Dinh Thi Ngoc Thuy, Nguyen Thi Thanh Binh*

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Insect parasitic fungi Cordyceps sp. B6 was isolated as single spores from fungi on the host insect pupae
of Lepidoptera, collected at Pu Mat National Park, Nghe An, Vietnam. Cordyceps B6 strain was identified by
the method of molecular biology, in which the DNA of the strain was extracted, cleaned and used as a template
to amplify the gene segment using primers for ITS; and ITS,. ITS gene segment of the strain was sequenced
and compared to sequences in the GeneBank database using BLAST (NCBI). With the similarity of 99%
compared to the corresponding gene fragment of Cordyceps takaomontana, Cordyceps B6 strain was identified
as C. takaomontana. C. takaomontana B6 was best activated with liquid medium CT1 containing glucose 20
g/l, yeast extract 5 g / 1, peptone 10 g/l, KH2PO4 1 g/1, 0.5 g MgSO4/1 . In this medium, the density could
reach 5 x 10° spores cells/ml after 7 days of culture. When surface fermentation performed in appropriate
conditions (25 °C, pH= 7, light intensity 200 lux, humidity 80%), the fresh weight of 18.72 g/vial of spore cells
and 2.09 mg of active beauvericin per gram of freeze-dry weight were obtained after 45 days of culture. With
a high concentration of active beauvericin, C. takaomontana B6 could be considered as a potential source for
development of functional food and raw materials for the pharmaceutical industry.

Keywords: Beauvericin, Cordyceps takaomontana, pharmaceutical materials, insect parasitic fungus, fruity

body.
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