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Nghién ctru toi vu hoa diéu kién nudi cay
Cordyceps pseudomilitaris DL0015

V& Thi Xuyén, Dinh Minh Hi¢p, Truong Binh Nguyén, Vii Thi Ngén,
D6 Quang Duong, Ngo Ké Suong

Tém tit— Sinh khoi nim Cordyceps rit giau cac
hop chit c¢6 hoat tinh sinh hoc nhw adenosin,
cordycepin, polisaccarit, protein... Vi thé, nhiéu loai
trong d6 di dwoc nudi trong thu sinh khéi dé 1am
thude hodc thwe pham chire ning. Trong cac nghién
ciru trude da tién hanh nghién ctu phan 1ap, dinh
danh nim Cordyceps pseudomilitaris DL0015 va xéc
dinh méi truwong tdi wu cho nudi cdy. Tiép theo la
két qui nghién ciru tdi wu hoa didu kién nudi ciy
chiing nAim nay dé thu sinh khdi giau adenosin,
polisaccarit va protein bing viéc sit dung phin
mém BCPharSoft. 19 nghiém thirc dw doan cac
thong s6 dwoc thiét 1ap theo phin mém BCPharSoft
di dwoge thir nghiém. Két qué cho thiy cic thong sb
diu vao dat téi wu la: pH 6,7, ché d¢ chiéu sing
theo chu ky ngay dém, nhiét do nudi ciy 25 +
2°C/16 ngay, tiép theo 8 + 2°C/7 ngay, sau dé 25 +
2°C/7 ngay; cac théng sé diu ra: sinh khdi khd,
ham lwgng adenosin, polisaccarit va protein dat
twong ung la: 19,98¢/1, 835,50mg/kg, 11,24% va
0,27%.

Tir khéa— Cordyceps pseudomilitaris, sinh khdi,
adenosin, polisaccarit, protein, BCPharSoft.

1 MO DAU
Cordyceps la nhém ndm ky sinh trén con
trang, tir 1au dugc sir dung trong y hoc cd
truyén do giau cac hop chét ¢ hoat tinh sinh hoc
nhu adenosin, cordycepin, polisaccarit, sterol...
Ngoai ra con cO cac protein, peptit, axit amin,
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vitamin, nhiéu nguyén t6 khoang da luong va vi

lugng. Trong d6 adenosin, cordycepin,
polisaccarit, protein ... thé hién da dang cac hoat
tinh [1, 2].

Tuy nhién, sy tao thanh cac hoat chat tir nAm
Cordyceps thuorng chlu su tac dong manh boi
diéu kién nudi cdy gom cac yéu td nhu pH, anh
sang, nhiét do [3-7]. Hién nay, c6 mot sO loai
Cordyceps di dwoc nudi cdy ¢ qui md cong
nghiép & Trung Quéc, Han Qudc, Nhat Ban, Thai
Lan... Tir sinh khéi da tao duoc nhiéu san phém
¢6 gia tri phuc vu bao vé sirc khoe cong déng [2].
O Viét Nam, nghién ctru nim Cordyceps di quan
tam nhiéu dén viéc phat hién loai méi [8-11], tim
mdi truong nudi cdy thich hop [12-14], khao sat
mét s6 hoat tinh sinh hoc tir cac cao chiét [15-
18]. Tuy nhién, nhiing nghlen clru séu hon vé anh
hudng cia diéu kién nudi cay nam Cordyceps,
dac biét 1a viéc st dung phan mém t6i vu hoa con
chua duoc ap dung. Tur nhing két qua budc dau
trong nghlen clru vé moi tru’orng nu01 cly [14]
viée t6i wu hoa diéu kién nudi ciy gdm cac yeu t6
pH, anh sang, nhiét do dén viéc thu sinh khéi hé
s¢i, cac hop chit c6 hoat tinh sinh hoc nhu
adenosin, polisaccarit va protein cua C.
pseudomilitaris DLOO15 dwgc phan 13p tir ving
nii Langbian - tinh Lam Pong [8] bang phan
mém t6i wu hoa - BCPharSoft OPT dugc thuc
hién trong nghién ctru nay.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit liéu va diéu kién nuéi cdy

C. pseudomilitaris DLO015 dugc phan lap tir
viing ndi Langbiang - tinh Lam Pong, dugc dinh
danh bing phuong phap so sanh mé ta va giai
phau hinh thai [8].

Mbi truong nudi ciy trong nudc chiét khoai tay
gdm g/L: Saccharose-60, Pepton-15,
MgS0..7H,0 - 0,2; KH,PO4 — 0,5, KoHPO, - 0,5
va CaCl,.2H.0 - 0,5 [14].
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Diéu kién nudi cdy voi cac mirc dugc khao sat:
pH (5,2 — 6,7 — 8,7), Anh sang: (1) chiéu sang
lién tuc; (2) Chu ky sang tdi theo ngay dém (3)
lién tuc trong t6i; Nhiét d6 gdm: (1): 25 + 2°C/23
ngay, tiép theo 8 + 2°C/7 ngay; (2): 25 + 2°C/30
ngay; (3): 25 + 2°C/16 ngay, tiép theo 8 + 2°C/7
ngay, sau d6 25 + 2°C/7 ngay.

2.2 Phuong phap
2.2.1Chudn bi giong

C. pseudomilitaris DL0015 dugc cdy trén moi
truong PGA. Sau 2 tudn nudi cdy & nhiét do
phong, dung dung cu vo tring liy khdi thach
(5mm) c¢6 sgi nidm chuyén vao binh tam giac
250ml chtra 100ml méi truong PG da vo trung
(200g potato + 20g glucose/1 lit nude cat), u 7
ngay & 25 + 2°C. Sau d6, ddng nhit dich nudi ciy
truge khi cho vao moi truong nudi cdy chinh.
2.2.2Nudi cdy va thu sinh khoi hé soi

B6 sung 4% dich gidng (V/V) vao cic hop
500ml chira 200ml méi truong, G nudi 30 ngay &
cac diéu kién nhu mé ta & trén. Sinh khéi hé soi
thu dugc bang cach loc qua gidy loc Whatman
No.1, rira vai 1an véi nude cit va dem sy & 60 —
70°C. Tién hanh x4c dinh trong lugng sinh khdi
kho (SKK) bang cach dem siy ¢ 105°C cho dén
khi trong lugng khong doi.
2.2.3Thiét ké mé hinh thuc nghiém va xdc dinh

cong thire diéu kién t0i wu

Thiét k¢ mo hinh bang phin mém Design-
Expert (Trial) 8.0v (2009, Stat-Ease, Inc, USA)
gom 19 16 thi nghiém, mdi 16 10 lit mdi trudng.
Céc thdng sb dau vao duoc khao sat gdbm: pH,
anh sang, nhiét d§. Cac thong s6 dau ra 1a trong
lugng sinh khéi kho (SKK), ham lugng adenosin,
polisaccarit va protein.

Str dung phan mém t6i wu hoa BCPharSoft [19]
dé xac dinh diéu kién moi truong tdi wu.

Thuc nghiém kiém ching: két qua thuc nghiém
cong thire diéu kién moi truong tdi vu dugc so
sanh voi két qua du doan. Phan tich thong ké
dugc thyc hién theo phan mém SPSS.
2.2.4Dinh luong polisaccarit

Phuong phap dinh lugng polisaccarit dugc tién
hanh dya trén phan Ung mau dac trung giira
duong véi sy hién dién cua phenol va axit
sulfuric dam dic. Po d6 hdp thu mau cua dung
dich duoc do ¢ bude song 490nm.
2.2.5Dinh lwong protein theo phwong phdp

Bradford

Phuong phap niy dya trén sy thay doi budc
song hép thu cuc dai cia thuéc nhudom
Coomassie Brilliant Blue (CBB) khi tao phuc véi

protein. Trong diéu kién moi truong acid, khi
chwa két hop véi protein thi thuéc nhudém co
bude soéng hip thu cyc dai 465nm; khi két hop
v6i protein thi thudc nhuém hip thu cuc dai s& &
budc song 595nm, cudong dd mau ty 1¢ vaoi nong
dd protein trong dung dich.
2.2.6Dinh lvong adenosin

Ham lugng adenosin dugc dinh lugng béng sdc
ky long kém khdi phd (LC/MS/MS) tai phong
Phan tich Sic ky, Trung tam Dich vu Phan tich
Thi nghi¢m TP.HCM.

3 KET QUA VA THAO LUAN

3.1 Thiét ké mé hinh thuc nghiém

M6 hinh thuc nghiém duoc thiét ké gom 19 16
thi nghiém & (Bang 1), vai cac thong sé nhu da
néu ¢ muc 2.1.

Thong sé dau ra: trong luong sinh khdi kho
(SKK) (g/1); ham lugng adenosin (mg/kg SKK);
ham lugng polisaccarit va protein (% SKK).

Méi trudng nudi cdy nhu da néu & muc 2.1.
Nudi 0 ¢ cac diéu kién theo Bang 1, sau 30 ngay
nudi cdy, hé soi dugc thu nhan. Tién hanh xac
dinh SKK, adenosin, polisaccarit va protein. Két
qua dugc thé hién & Bang 1.

Két qua trén cho thay, cac diéu kién nudi cy
khic nhau anh huong khac nhau dén tich liy
SKK, adenosin, polisaccarit va protein tai TN 14
va dat twong Ung la 19,98g/l, 835,50mg/kg,
11,24% va 0,27% (khong khac nhau vé mit
thdng ké - p >0,05 so véi ham luong protein &
TN 5 - 0,29% va thi nghiém 16 - 0,25%). O cac
nghiém thirc khac, khi luong sinh khdi tang thi
ham lugng adenosin, polisaccarit va protein cling
tang theo nhu nghi€ém thirc 13, 14, 15, 16. Tuy
nhién van c6 truong hop khong tuan theo quy
ludt nay nhu nghiém thuc 3, 8, 17 va 19. Piéu
nay c6 thé 1a do anh huong ctia mot trong cic
diéu kién nuoi cdy hay c6 thé 1a do su két hop
giita cac diéu kién nudi cdy khong twong thich
v6i nhau di dan dén cac su khac biét nay.

3.2 T6i wu héa cong thirc
3.2.1Két qua t6i wu

Duya trén céc két qua vé tich liiy sinh khdi
(SKK), adenosin, polisaccarit va protein phan
mém BCPharSoft du doan cac théng s6 ti wu thé
hién ¢ Bang 2.
3.2.2Kiém chimg thuwc nghiém

Céc thong s6 t6i vu du doan dat dugc xép xi
v6i két qua ctia nghiém thirc 14, vi thé nghiém
thirc nay duoc chon la nghiém thuc t6i wu. Cac
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théng sé dau ra theo du doan va kiém ching tir

phan mém BCPharSoft dugc trinh bay & Bang 3.

Phan tich théng ké cho thay két qua du doan
va két qua kiém chung khong khac nhau vé mat
théng ké (p > 0,05).

3.2.3Phdn tich anh hieong ciia cdc thong sé dau
vdo doi véi cdc théng sé dau ra bang
biéu do 3D

V6i didu kién chiéu sang ¢d dinh ¢ muc 2 (ché

d6 chiéu sang theo ngay sang/dém téi) nhu Bang

2 d4 phan tich anh hudng cta pH va nhiét do dbi

v6i sy tich liy SKK, adenosin, polisaccarit va

protein nhu trén biéu d6 3D (Hinh 1).

BANG 1
DU LIEU CUA CAC PIEU KIEN NUOI CAY THEO THIET KE VA KET QUA THUC NGHIEM

Stt pH Ché do Nhiét do SKK Adenosin (mg/kg Polisaccarit (% Protein
(TN) (sau khir chiéu sang (a/l) SKK) SKK) (% SKK)
trung)
1 8,7 3 3 14,45 78,00 6,54 0,17
2 8,7 1 3 13,50 88,00 6,41 0,13
3 5,2 2 3 18,25 86,60 5,46 0,10
4 8,7 2 2 17,00 298,00 7,84 0,12
5 8,7 1 2 16,00 122,00 4,23 0,29
6 6,7 3 1 16,50 98,20 4,12 0,18
7 6,7 1 1 17,50 173,00 6,30 0,19
52 1 1 19,00 140,00 5,40 0,21
9 8,7 3 2 13,05 300,00 8,78 0,21
10 8,7 3 1 14,90 125,00 5,46 0,18
11 5,2 3 1 16,80 118,00 4,02 0,15
12 5,2 2 2 17,00 143,00 5,95 0,06
13 6,7 3 2 17,00 398,00 7,61 0,20
14 6,7 2 3 19,98 835,50 11,24 0,27
15 6,7 1 3 18,35 300,00 10,18 0,13
16 6,7 2 2 19,10 368,00 10,24 0,25
17 5,2 3 3 16,02 68,50 2,22 0,16
18 5,2 1 2 15,00 175,00 5,04 0,09
19 5,2 2 1 18,90 48,00 3,53 0,11

Ghi chi: Anh sang gom: (1) sang lién tuc; (2) sang t6i theo ngay dém; (3) tdi lién tuc. Nhiét d6 gom: (1): 25+ 2°C/23 ngay, tiép
theo 8+2°C/7 ngay; (2): 25£2°C/30 ngay; (3): 25£2°C/16 ngay, tiép theo 8+2°C/7 ngay, sau d6 25+2°C/7 ngay.
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BANG 2
CAC THONG SO TOI UU DU POAN BOI PHAN MEM BCPHARSOFT
Thong so dau vao Thong so dau ra
SKK (g/l) Adenosin (mg/kg Polysaccharid Protein
SKK) (% SKK) (% SKK)

pH 6,7

Qhé d6 chiéu Sérjg vz} toi theo 1971 82593 10,66 025

sang ngay dém
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Hinh 1. Biéu db 3D biéu din sy anh hudng cua Ién: (a) SKK, (b) adenosin, (c) polisaccarit va (d) protein
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BANG 3
CAC THONG SO PAU RA THEO DU POAN VA KIEM CHUNG

Théng s6 dau ra Du Kiém
doan ching

(NT14)

SKK (g/l) 19,71 19,98

Adenosin (mg/kg 825,93 835,50

SKK)

Polisaccarit (% SKK) 10,66 11,24

Protein (% SKK) 025 027

Biéu d6 3D du doan tir BCPharSoft cho thay,
mubn ting gia tri SKK thi C. pseudomilitaris
DL0015 phai dwoc nudi cdy trong méi trudng cd
pH trong khoang tir 6 — 7,5 v6i nhiét 6 & mirc tur
1 dén 3 (hinh 1a). Hinh nay ciing cho thdy khi pH
tir 5,2 — 5,8 voi nhiét d6 tir mirc 2,5 dén 3 thi SKK
khong tang; hodc khi pH tir 8 — 8,7 v6i nhiét d6 ¢
khoang mirc 1 thi SKK giam thap nhat. Hinh nay
cling con cho thay khi pH trong khoang 6,5 — 7
thi nhiét d6 hau nhu it anh huong dén gia trji SKK.
Nhu vy c6 thé thiy ca pH va nhiét do déu anh
hudng manh dén sy sinh truong va phét trién cua
hé soi ndm trong d6 pH anh huéng ¢6 phan manh
hon.

Hinh 1b cho thdy mudn ting tich liiy adenosin
thi C. pseudomilitaris DL0015 phai dugc nuoi
trong moi truong voi pH gidi han trong khoang tur
6 — 7 va nhiét d6 & muc tir 2 dén 3. Hinh nay ciing
cho thiy khi pH & muc tir thdp dén cao (tir 5,2 —
8,7) v6i nhiét do0 ¢ khoang murc 1 sy tich lly
adenosin dat gi4 tri thdp nhat. Tir hinh 1b ¢6 thé
thdy ca pH va nhiét do déu co anh huéng manh
dén viéc san xuit adenosin.

Hinh 1c: Mubn gia tri polisaccarit dat mirc cao
thi C. pseudomilitaris DL0015 phai dugc nuoi
trong moi truong c6 pH trong khoang 6 — 7 véi
nhiét do & khoang murc 3. Hinh nay con cho thiy
néu nhiét 46 & khoang muc 1 két hop véi pH
trong khoang 5,2 — 7,5 su tich liy polisaccarit dat
gia tri thip nhat. Nhu vay c6 thé thiy ca pH va
nhiét do déu c6 anh hudng dén viéc tich lay
polysaccharit.

Hinh 1d: Dé protein dat mirc kha cao thi C.
pseudomilitaris DL0015 phai dugc nudi trong moi
truong c¢6 pH trong khoang 6,5 — 7 véi nhiét 6 &
murc 3. Hinh 1d con cho théy so v&i nhiét @6 thi
pH anh huong 1én viéc tich liiy protein c6 phan
manh hon. Nhu vy véi &4nh sang duoc cb dinh &
mirc 2 va dé phu hop véi cac két qua phan tich &
hinh 1a, 1b va I1c thi pH thich hgp dugc xac dinh
trong khoang tur 6,5 — 7 v6i nhiét d6 ¢ mirc 3 dé
thu dugc protein & muc cao.

Nhu vdy cong thirc t6i wu phi hop voi cong
thirc 14 trong thyc nghiém va khong khac nhau vé
mat théng ké (p > 0,05) so véi két qua du doan tir
phan mém. Do vay cdng thirc 14 dugc chon la
cong thirc téi vu.

Gia tri pH xac dinh dugc trong nudi cay C.
pseudomilitaris DL0O015 tuong dong véi bao cao
cua Xiao & cs [20], Ghatnur & cs [3], Lee & cs
[4], trong d6 cac tac gia cho rang pH trung tinh la
thich hop cho su phat trién ndm soi va san Xuét
cac chit bién du(mg & nhidu loai nim tdi
(Ascomycetes) va nam dam (Basidiomycetes);
trong d6 c6 Cordyceps. Ngoai ra, sy phat trién cua
C. pseudomilitaris 4671 trong nudi cay tinh co
khoang pH tir 4 — 7 da dugc Plaingam & cs (1998)
dé cap [5].

C6 tac gia cho biét & méi truong 1ong trong diéu
kién t6i Cordyceps phat trién tét hon so véi diéu
kién sang lién tuc [6]; ngoai ra Dong & Yao
(2011) ciing cho biét O. sinensis (C. sinensis) nui
céy lién tuc trong tdi thi trong lwong kho sinh khéi
tich lity nhiéu hon so v&i khi nudi ciy trong diéu
kién chu ky chiéu sang ngay/dém (12 gio sang/12
gio t6i) [21]. Vé6i C. pseudomilitaris DLO015,
diéu kién chiéu sang theo chu ky ngay dém (&
mirc 2) 14 thich hop nhét cho ca tich lily sinh khéi
1an tich lily cac thanh phan muc tiéu khac nhu da
néu ¢ trén.

Nhiét d6 nudi ciy ciing 1a mot trong nhung yéu
t6 quan trong cho su phat trién hé soi ndm: toc do
tang truéng va qua trinh trao ddi chét [22]. Theo
Kim & cs (2003), Xu & Yun (2005), hau hét nAm
ky sinh con trung déu phat trién tot trong khoang
nhiét d6 20 — 25°C [6]. Bén canh d0, Plaingam &
cs (1998) ciing cho thay nhié¢t d¢ thich hop cho
ting truong tot nhdt cia 5 chung C.
pseudomilitaris 1a ¢ 25°C, khong phat trién &
37°C [7]. Piém khac biét trong nghién ciru nay la
da xac dinh dugc nhiét d60 & muc 3 la thich hop
nhét cho viéc thu sinh khdi va cac thanh phin muc
tidu, trong sudt 30 ngay nudi cdy, thi 23 ngay C.
pseudomilitaris DLO015 dugc nudi cay ¢ 25 +
2°C va 7 ngay duoc nudi & nhiét do thip 8 + 2°C
va day co 1€ 1a mot trong nhitng yéu t6 din dén
viée tich liy du'orc nhiéu adenosin trong sinh kh01
Cho dén nay van chua ¢6 mot cong bd nao Ve xac
dinh diéu kién nuéi cdy C. pseudomilitaris ti uu
cho ca thu sinh khéi 1an adenosin, polisaccarit va
protein.

Két qua thu dugc ciing cho thdy, khi C.
pseudomilitaris DL0015 dugc nudi cdy trong moi
truong va diéu kién nudi cay tdi vu thi lugng sinh
khéi kho, adenosin, polisaccarit va protein thu
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duoc déu tang; dac biét 1a ham lugng adenosin
(835,50mg/kg) ting gap hon 2 1an so véi ham
lugng adenosin (352,93mg/kg) thu dugc khi chi
dua vao t6i wu hda cac thanh phan méi trudng
[14].

4 KET LUAN

Sy sinh truéng phat trién cua C. pseudomilitaris
DL0015 cung véi sy tao thanh adenosin,
polisaccarit va protein chiu tic dong manh béi cac
didu kién nuoi cdy.

Trong mdi truong nudc chiét khoai tiy véi cac
thanh phan (g/L): Saccharose - 60, Pepton - 15,
MgS04.7H,0 - 0,2, KH2PO,4 - 0,5, K;HPO, - 0,5,
CaCl,.2H,0 - 0,5; viéc sa dung phan mém
BCPharSoft da xac dinh cong thic didu kién toi
uu cho nudi cdy C. pseudomilitaris DLO015 v&i
cac didu kién: pH 6,7, chiéu sang theo chu ky
ngay/dém; nhiét d6 1a 25 + 2°C/16 ngay, tiép theo
8 + 2°C/7 ngay va trd lai 25 + 2°C/7 ngay tiép
theo thi lwong sinh khdi kho, adenosin,
polisaccarit va protein dat twong Gng 1a 19,98¢g/1,
835,50mg/kg, 11,24% va 0,27%.
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Study on optimization of conditions for
Cordyceps pseudomilitaris DL0015 culture

Vo Thi Xuyen, Dinh Minh Hiep, Truong Binh Nguyen, Vu Thi Ngan,
Do Quang Duong, Ngo Ke Suong

Abstract— Cordyceps biomas contains large number of biologically active substances in such as adenosine,
cordycepin, polysaccharides, proteins... So many Cordyceps species have been cultured for biomedical or
functional ~ food. Studies on isolation, classification and optimum media for cultivating
of Cordyceps pseudomilitaris DL0O015 have been informed. In this followed study, optimization of culture
conditions of this fungus for the proruction of high adenosine, polysaccharide, and protein biomass were checked
using BCPharSoft. 19 treatments the BCPharSoft predicted had been tested. The results showed that the optimum
input parameters were initial pH 6.7; light cycles day and night; temperature varies from at 25 + 2°C/16 days
followed by 8 + 2°C/7 days and ended by 25 + 2°C/7 days; output parameters for mycelial biomass, adenosine,
polysaccharide, and protein were 19.98 g/l, 835.50 mg/Kg, 11.24%, and 0.27%, respectively.

Index Terms— Cordyceps pseudomilitaris, biomass, adenosine, polisaccarite, protein, BCPharSoft.



