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NGHIEN CUU SINH TRUONG, PHAT TRIEN CUA Cordyceps militaris
TREN NHONG ONG PAT Vespa sp. TAI SON LA
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Tém tit: Cordyceps militaris la mét lodi nam ky sinh trén con trung co gid tri dwoc liéu quy, dwoc su dung
nhiéu trong y hoc. Hién nay, co nhiéu nghién ciu vé sy sinh truong phat trién ciia C. militaris trén cdc gid
thé nhir gao hit, nhong tam cing mot sé khodng chat can thiét khac. Nghién civu nay danh gid khd ndng sinh
trucng phdt trién cia C. militaris trén nhéng ong dat Vespa sp. tai tinh Son La. Bang cdc phwong phap
nghién ciru dac trung nhuw phu’ong phap vi sinh, phwong phdp hoa sinh, phuwong phap xu Iy so liéu, ket qud
nghién citu cho thdy C. militaris cé kha néng sinh truong, phat trién va hinh thanh thé qua khi nuéi cdy trén
nhong ong dat Vespa sp. (khéng qua khir trig). Thé qua c6: chiéu cao 0,195 + 0,019 cm; dwong kinh 0,066
+ 0,029 cm; khéi heong 21,61 + 2,73g/binh nudi; ham lweong adenosine 1,46mg/g; ham lwong cordycepin

7,27mg/g.

Tir khéa: Cordyceps militaris, thé qua, sinh trudng, phat trién.

1. PAT VAN DE

Cordyceps militaris 14 ndm ky sinh trén
sau non, nhong hodc sau truong thanh cua
mot sb loai con trung ([9]; [11]; [13]). Thé
qua ndm c6 chua: cordycepin, adenosine,
polysaccharides, ergosterol, mannitol,... nén
duogc coi la mét loai duogc ligu quy va duoc st
dung trong y hoc [12]. Trong tu nhién, luong
thé qua C. militaris rat khan hiém nén gia thanh
cao, da s6 nguoi dan tiép can han ché [7].
Nhimg nim gan day, Trung Qudc, Nhat Ban,
Han Qudc, Thai Lan, Viét Nam di tap trung
nghién ctru nudi trong tao thé qua nim C.
militaris trén co chat 14 gao lut, nhong tam [10].
Pén nay chua c6 cong bd nao nghién ctru sy
sinh trudng, phat trién caa C. militaris trén gia
thé 1a ong dat Vespa sp..

Ong dat Vespa sp. la loai con triung quen
thudc tai tinh Son La, cic c4 thé nhong ong
dat co gia tri dinh dudng cao, thuong dugc
bay ban phd bién trén thi trudng tinh Son La,
dén nay chi yéu dugc dung dé ngam ruou
hodc ché bién thanh cac mon an hang ngiy
([11; [41; I5]; [6]). Viéc nghién ctru phat hién
thém ngudn gia thé dé nuoi trong C. militaris
gop phan dua loai ndm quy nay dén gin hon
nira v6i ngudi dan 13 viée rat co y nghia.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat liéu nghién ciru

- Chung ndm: Cordyceps militaris NBRC
100741 duoc cung cip boi Trung tAm nghién ctru
va phat trién san phém khoa hoc cong nghé,
Truong Dai hoc Tay Bic.

- Nhong ong dat Vespa sp.: Nhong ong dat duoc
thu thap tir cac dia phuong trong tinh Son La.

- Pia diém nghién ctru: Trung tim Nghién ctru
va Phat trién san phém khoa hoc cong nghé,
Truong Dai hoc Tay Bic.

- Thoi gian nghién ctru: Tir thang 8 dén thang
12/2018.

2.2. Phuwong phap nghién ciru

2.2.1. Phwong phap vi sinh

- Nhan gidng trén moi truong dich long
SDAY (Sabouraud Dextrose Agar Yeast): Dung
que cdy lay gidng cip I trén méi trudng thach
chira soi nam (0,2x0,2mm) cho vao binh chtra
150ml mdi truong SDAY long (40 g/L glucose,
10 g/L peptone, 10g/L cao ndm men pH = 7,0)
trong box cay vo trung. Binh nu6i ciy dugc nuodi
lic trén may lic (Jeio Tech - SI 300), toc do 150
vong/phut, nhi¢t d6 phong nudi 25°C. Thoi gian
nudi lic 1a 4 - 5 ngay ([2]; [3]).

- Khao sat sy sinh truong, phat trién clia ndm
C. militaris trén nhong ong dat, khong khur tring.
Thi nghiém gdm 2 cong thitc mdi truong nudi ciy,



duogc ki hiéu 1an luot 1a CT1; CT2. Trong mdi
cong thirc sir dung hai cach lay nhiém nim khac
nhau, trén moi mdi trudng cé cach lay nhiém
khéc nhau déu duoc tién hanh 3 1an nhéc lai, bd
tri theo kiéu khéi ngiu nhién ddy du, mdi lan
nhéc gdbm 30 lo, mdi lo chira 10 nhong ong.

Céng thirc CTI: Nhong ong dit con
nguyén con, con nguyén trong cic ngin to.

+ Lay nhiém béng phuong phap phun dich
nam C. militaris 1én bé mat t6: Pat mot khoi
t6 ong dat chira 10 ngin to (c6 chira nhong
ong bén trong) vao ddy binh thuy tinh da
dugc 16t mot miéng giay 4m (VO trung). Lay
khoang 5 ml dich nam C. mllltarls phun déu
1én bé mit cta khdi to ong roi day nap binh
nudi. Ki hiéu moi trudng va cach lay nhiém
nam theo phuong phap nay 1a CT1.a.

+ Lay nhiém bang phuong phép tiém dich
dich nAm C. militaris vao cac con nhdng
trong cac ngan to: Tiém tryc tiép 0,1ml dich
nim C. militaris (2.10° CFU bao tu/ml) véo
phan dau timg cé4 thé nhong ong dét van trong
cac ngin to. Sau khi tiém nhong duoc trai
rong trén mot miéng gidy am (v tring) va
dugc dat trong lo thuy tinh cé nép day. Ki
hiéu méi truong va cach lay nhiém ndm theo
phuong phap nay la CT1.b.

Céng thirc CT2: Nhong ong dat con
nguyén con, dugc tach ra khoi cac ngin t6.

+ Lay nhiém bang phuwong phap nhing cac
con nhong vao dich nam C. militaris: Tung ca
thé nhong ong dat duogc nhung vao dich nim
C. militaris (m6i truong dich long SDAY
chtra cac bao tir nam C. militaris), thoi gian
nhing 20 gidy. Sau khi nhing, nhong ong
duogc trai rong trén mot miéng gidy am (v
tring) va duoc dat trong lo thily tinh ¢ nap
day. Ki hiéu méi truong va cach lay nhiém
nam theo phuong phap nay 1a CT2.a.

+ Lay nhiém bang phuong phép tiém truc
tiép 0,1ml dich nAm C. militaris (2.10° CFU
bao ti/ml) vao phan dau timg ca thé nhong
ong dat. Sau khi tiém nhong duoc trai rong
trén mot miéng gidy am (v triung) va duoc
dit trong lo thuy tinh c6 nap ddy. Ki hiéu moi
truong va cach liy nhiém nim theo phwong
phap nay la CT2.b.

Nhong ong dat sau khi xir Iy bang céac
phuong phép 1ay nhiém dugc bdo quan trong

toi & diéu kién tr 18 - 25 °C, d6 am 85 - 90%.
Bon ngay sau khi 0 trong binh nuéi cdy, cac soi
nam bao phu bé mit cta co thé ong dat. Khi quan
sat thdy nhitng mam thé biat dau duoc hinh
thanh,tién hanh chuyén cic binh nudi ra anh
sang. Dé tao chat nén, mdi binh thi nghiém phai
duogc dat trong phong nudi céy dac biét, c6 hé
thong diéu chinh nhiét 6, d6 am, anh sang. Cac
didu kién can dam bao 18 - 25 °C, anh sang 700 -
10001x, thoi gian chiéu sang 12 gio/ngay, d6 4m
khong khi 85 - 90% [3].

Theo ddi dic diém sinh hoc ciia C. militaris: Thoi
gian hé sgi phu kin co chit (ngay); Mau sic hé
soi; Thoi gian bat dau hinh thanh mam thé qua
(ngdy), sb lugng, hinh thai thé qua; kich thudc,
khéi lugng thé qua.

2.2.2. Phwong phap hoa sinh

Dinh lugng adenosine va cordycepin bang
phuong phap HPLC (High - Performance Liquid
Chromatography).

Mau nghién ciru (thé qua) duoc 1am kho 1 gio
& 85°C, sau d6 nghién thanh bot. Hoa 1g bot kho
vao 20 ml nudc cat va siéu am 1 gio tai 50°C.
Pem ly tam tai 4000 rpm trong vong 15 phtt tai
4°C. Léy dich néi, loc qua mang loc 0,45 pm va
dugc dung dé tiém vao hé thong HPLC. Nong do
adenosine va cordycepin duogc dinh luong bing
sic ky long hiéu niang cao HPLC Agilent 1260
infinity. Cot phan tich: Cot RP C18 Eclipse plus
C18 (4.6 x 250 mm, kich thudc hat 5 um). Nhiét
do cot duy tri & 25°C. Pha dong gom nude cat va
methanol (tiéu chuan HPLC) véi ty 1& 87:13
(v/v). Téc @6 dong: 1ml/phat. Detector UV-VIS,
bude song 260nm. Thé tich tiém 10 pL[10].

Xir Iy s6 liéu: S6 liéu dugc phan tich bing
chuong trinh Microsoft Excel 2010, phan mém
Irristat 4.0.

3. KET QUA VA THAO LUAN

3.1. Khio sat sy sinh truwéng, phat trién cia
C. militaris ¢ cac cong thirc thi nghiém

- Su sinh trudng, phét trién cua C. militaris &
CTla:

O giai doan 1 t6i, hé soi sinh truong phat trién
tot (Hinh 1.a). Sau khi kich sang, sy thay d6i mau
sic cta hé soi dién ra cham, hé soi nhot nhat,
moi truong dé ung nude, dé nhiém cac vi sinh vat
khac va mot sd loai con trang. Nam khong thé
hinh hanh mam thé qua (Hinh 1.b).



Hinh 1. Sw sinh trudng, phat trién ciia nam C. militaris & CTl.a

a) Hé soi ¢ giai doagn u toi; b) Hé soi o giai doan kich sang.

Thoi gian dau, trong binh nudi cdy céc vi
sinh vat khac chua phat trién manh nén h¢ soi
C. mllltarls _phat trién kha tot theo thoi gian
cac mam sdng ndy phét trién chlem uu thé,
ching canh tranh va e ché nam C. militaris
lam cho nadm khong thé phat trién, din dén
khong phan héa hinh thanh thé qua.

- Su sinh truéng, phat trién caa C. militaris
6 CTl.b:

O giai doan u td1, hé soi nAm phat trién tap
trung & vi tri ¢6 nhong ong dit, khong lan
toan bo bé mat nhong ong (Hinh 2.a). Sau khi

kich 4nh sang, hé soi chuyén dan tir mau trang
sang mau vang nhat, sau 7 ngay xuat hién mam
thé qua (8 thé qua /binh nudi cdy; trung binh 0,8
thé qua/nhong) (Hinh 2.b). Thé qua nim thu
duoc: chiéu cao 0,125 + 0,035c¢m; duong kinh
0,069 + 0,024cm; khdi luong 7 + 0,012g/binh
nuoi.

Néam C. militaris chuyén tir méi truong SDAY
vao CT1.b gilp ndm phat trién tap trung trong
khu vyc c6 nhong ong dat. Ti 1& binh nudi bj
nhiém cac vi sinh vat khac va cac con trung 1a
63,34% gidam hon so vo&i CTl.a (100%).

N\

Hinh 2. Su sinh trucng, phdt trién ciia nam C. militaris ¢ CT1.b

a) Hé soi & giai doan 1 t6i; b) Hé soi phin héa hinh thanh thé qua ¢ giai doan kich sang.

- Su sinh truéng, phat trién cta C. militaris
6 CT2.a:

O giai doan u t01 hé soi phat trién theo
timg nhém, cha yéu tap trung O vi tri cac dot
than cua nhong ong dat, c6 khi lan ra vi tri
cua glay thim. Sau khi kich sang, hé soi nam
chuyén dan tir mau tring sang mau vang cam
(Hinh 3). Tai vi tri c6 mat do khuén lac dam
dac hoac vi tri co néng dé glucose cao sé
thudn lgi cho sy phat trién cta hé soi. Mam

thé qua xuét hién sau 5 ngay kich sang. S6 lugng
thé qua dat 43,67 £ 1,25 thé qua/binh nudi cdy va
1,45 + 0,04 thé qua/nhong (Hinh 3.b). Thé qua
c6: chiéu cao 0,165 + 0,08cm; duong kinh 0,084
+ 0,023cm; khoi luong 13,67 + 0,47g/binh nuoi.
Ti 1¢ binh nubi bi nhiém céc vi sinh vat khac va
cac con tring 1a 36,67%, thap hon so voi CTl.a
(100%) va CT1.b (63,34%).

Hinh 3. Su sinh truong, phat trién ciia nam C. militaris ¢ CT2.a

a) Hé soi ¢ giai dogn u 16i; b) Hé soi phan hoa hinh thanh thé qua ¢ giai dogn kich sang



- Su sinh trudng, phat trién caa C. militaris
6 CT2.b:

O giai doan u t6i hé soi nAm phat trién tt,
phu kin bé mit gia thé, dic biét & cac vi tri
dugc tiém dich nudi ndm, cac 16 khi, cac vach
d6t than. Sau khi kich sang khoang mot ngay,
hé soi ndm C. militaris chuyén tir mau tring
sang mau vang cam dac trung, sau 5 ngay
mam thé qua xuit hién (Hinh 4.a). S6 lugng

thé qua dat 120,11 + 14,78 thé qua/binh nudi cay
va 12,01 + 1,48 thé qua/nhdng. Thé qua co: chiéu
cao 0,195 £ 0,019cm; duong kinh 0,066 =+
0,029cm; khéi lwong 21,61 + 2,73g/binh nuodi
(Hinh 4.b). Ti 1¢ binh nuéi bi nhiém céac vi sinh
vat khac 13 21,21% thap hon so véi cac cong thirc
CT1.a (100%), CT1.b (63,34%), CT2.a (36,67%)
nhung van & mic khé cao.

Hinh 4. Su sinh truwcng, phat trién cia nam C. militaris & CT2.b

a) Hé sgi phdn hoa hinh tha
- So sanh sy sinh truong, phat trién ciia C.
militaris ¢ cac dicu kién thi nghiém:

Bang 1. Pic diém hinh thai C. mi

nh thé qua; b) Thé qua ndm

bic diém sinh hoc cua ndm C. militaris khi
phat trién trén cac diéu kién thi nghiém khéc
nhau duoc thé hién trong bang 1.
litaris & cac diéu kién thi nghiém

(K1 hiéu: khong xac dinh duoc (-); mdt do trung binh (+); mdt d6 cao (++))

Pic diém cia nAm C. militaris & cac diéu kién
Chi tiéu theo doi
CT1 CT2
CTla CT1lb CT2a CT2b
Thoi gian hé soi phu kin co chét (ngay) 2 3 4 4
Mat d6 hé soi (ngay) ++ + + ++
Mau séc hé soi Vang nhat Vang Vang Vang cam
Thoi diém xuat hién thé qua (ngay) - 7 5 5
Vi tri xuét hi¢n . 16 khi/ Vi tri tiém/16 khi/
N 2 - Vi tri ti€m , A T, A
mam thé qua i vach dot vach dot

Tir két qua trong bang so sanh ta nhan thay
kha ning sinh truong, phat trién cia nAm &
CT2.b 14 tot nhat. Vi tri xuat hi¢n mam thé
qua tap trung nhiéu & vi tri tiém, vi tri 15 khi,
vi tri cac vach dot than, diéu nay cho thay tai
cac vi tri ndy h¢ soi nam phat trién, phan hoa
t6t hon so véi cac vi tri khac trén méi trudng.

Trén ca thé nhong ong dat duogc 1y ra khoi
t6 gitip ndm phan hoa hinh thanh thé qua sém
hon, mau sic hé soi dic trung hon so véi trén
cac ca thé nhong ong dat duoc dé nguyén
trong cac ngin to,

Trong cung mot moi truong, 1dy nhiém bang
phuong phap tiém giup nam sinh truéng, phat
trién tét hon so voi phuong phap phun hodc
nhing. Khi lay nhiém béng phuong phap tiém
nam xam nhiém vao bén trong ca thé nhong, moi
truong dudng chat day du di giop ndm sinh
truong phat trién tot hon, trong khi phuong phap
phun hoic nhing nim bam trén vé mit cia
nhong viéc xAm nhap ciia hé sgi vao ca thé nhong
cAn nhiéu thoi gian hon, din dén tdc do sinh
truong phat trién cham hon.

Pic diém vé kich thude, khéi luong cua thé
qua trong cac diéu kién thi nghiém dugc thé hién
¢ Hinh 5 va Hinh 6.



u Duong kinh (cm)

® Chiéu dai (cm)

0,195

CTl.a CTL.b

(khong xac dinh)

CT2.a CT2.b

Hinh 5. Kich thuéc cia thé quad nam C. militaris trén cdc diéu kién thi nghiém

O CT2.b c6 diéu kién thuén lgi cho sinh
truong, phat trién cua C. militaris hon so véi
cac moi truong con lai. Kha nang hinh thanh h¢
si tir bén trong gia thé da gitp nam thuan loi
hon vé dudng chat dé phat sinh va phat trién thé
qua. Nhong ong dat & CTl.a o ti 1 nhiém vi
sinh vat khac va con tring cao nhét (100%), hé
soi khéng phan héa hinh thanh thé qua.

Thé qua thu dugc khi nudi o cac thi
nghi¢ém khéc nhau c6 duong kinh tuong
duong nhau, dic dlem nay c6 thé chiu anh
huong nhiéu tir yéu t6 di truyén cua ndm. Tuy
vay, chiéu cao cua thé quad lai khac bi¢t kha
16n, c6 thé dic diém nay chiu anh hudng

m SO lwong thé qua/nhdng

;
0 o 0.8 . 145

nhiéu cta diéu kién dudng chat co trong moi
truong nudi cy.

Kich thudc thé qua ndm C. militaris & CT2.b
(chiéu cao 0,195 cm, dudng kinh 0,66 mm) kém
hon so voi kha néng sinh truong cua loai nam
nay trén than nhong tam dd qua khir tring (thé
qua ndm: chiéu cao 5 cm, duong kinh dat 3 - 4
mm[2]; chiéu cao khoang 2.7 cm, dudng kinh
2mm([3]. Nguyén nhan dan dén sy chénh léch nay
c¢6 thé do hai nguyén nhan chinh, tht nhat kich
thudc nhong tam 16n hon kich thude nhong ong
dat, thtr hai gia thé dugc khir tring s& gitp nim
phat trién thuan loi hon so véi gia thé chua duoc
khtr trung.

= Khéi lwong (g/binh nudi)

21.61

13,67

CTl.a
héng xdc dinh)

CTlb

12,01 I
CT2b

CT2a

Hinh 6: S6 lwong, khoi lwong thé qua nam C. militaris trong cdc diéu kién thi nghiém

Khéi lwong thé qua thu duoc ti 18 thuan véi
sO lugng va kich thudc cua thé qua. Cong
thirc thi nghiém s6 4 thu duoc khdi lugng cao
nhat (21,61 + 2,73g/binh nuodi).

3.2. Danh gia ham lwgng adenosine va
cordycepin trong thé qua nam C. militaris
nuoi trong trén gia thé nhong ong dat

Trong 4 diéu kién thi nghiém thi C. militaris
sinh truong, phat trién tot nhat & CT2.b (Hinh 7.b).
Chung t6i da chon thé qua nim & CT2.b lam mau
thir dinh lwong adenosine va cordycepin. Két qua
cho thdy ham luong adenosine dat 1,46mg/g,
cordycepin dat 7,27mg/g (Hinh 8).

Hinh 7. Thé qud nam C. militaris trén cdc diéu kién thi nghiém
a) Thé qua nam trén CT1.b; b) Thé qua nam trén CT2.a; ¢) Thé qud nam trén CT2.b
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Hinh 8. Sdc ky d6 HPLC ciia mdu thir xdc dinh ham luwong adenosine va cordycepin o CT2.b

Ham luong adenosine trong thé qua thu
dugc tir cac mdi truong ban tong hop co bd
sung nhong tim dao dong tir 0,27mg/g dén
0,85mg/g, ham lugng cordycepin dao dong tur
6,26 mg/g dén 10,58 mg/g, diéu nay cho thay
ham luong cordycepin c6 trong thé qua duoc
nudi cdy ¢ CT2.b thép hon ham lugng
cordycepin khi nudi cay trong cac moi truong
béan tong hop cd bd sung nhong tam, trong khi
ham lugng adenosine lai cao hon trong cac
mai trudng ban tong hop do[8].

4. KET LUAN

Cordyceps militaris c6 thé sinh trudng,
phat trién hinh thanh thé qua trén gia thé 1a
nhong ong dat Vespa sp. Trong céac diéu kién
thi nghiém, sy sinh truéng phat trién cua C.
militaris & CT2.b 1a tét nhat, hé soi nAm phat
trién manh, thé qua ndm dat: chiu cao
0,195+£0,019 cm; duong kinh 0,066+0,029
cm; khéi luong thé qua 21,61+2,73g/binh
nudi; ham luong adenosine 1,46mg/g; ham
lugng cordycepin 7,27mg/g.

Bén canh viéc s dung ong dit vao lam
ngudn thyc pham giau chat dinh dudng, thi ong
dat ciing 1 ngudn gia thé ty nhién quy dé nhan
nudi C. militaris gop phan khai thac bén vimng
loi thé vé tiém nang sinh hoc cta dia phuong.

Loi cam on: Két qua nghién ctru nay dugc
hd trg kinh phi, co s¢ vat chit tir Trung tim
nghién ctru va phat trién san pham khoa hoc
cong nghé (Truong Pai hoc Tay Bic).
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RESEARCH GROWTH, DEVELOPMENT OF Cordyceps militaris
ON EARTH BEES Vespa sp. IN SON LA

Do Hai Lan', Le Van Cuong"’, Nguyen Khac Truong Bao? Tran Nguyen Khanh Linh®.
"Northwest University, 2Hanoi Foreign Trade University,

%College of Medicine and Pharmacy - Thai Nguyen University

Abstract: Cordyceps militaris is a species of fungus parasitic on insects with valuable medicinal values,
widely used in medicine. Currently, there are many studies on the growth and development of C. militaris on
substrates such as brown rice, silkworm pupae and some other essential minerals. This study evaluates the
growth and development ability of C. militaris on the ground bee pupae Vespa sp. in Son La province. By
specific research methods such as microbiological methods, biochemical methods, data processing methods,
the research results show that C. militaris has the ability to grow, develop and form fruit bodies when
cultured inoculated on the ground bee pupa Vespa sp (without sterilization). Fruit body has: height 0.195 +
0.019 cm; diameter 0.066 = 0.029 cm; weight 21.61 + 2.73g/cultivator; adenosine content 1.46mg/g;
cordycepin content 7.27mg/g.
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